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Prdude

Burrowing through the dark void between the Sun and its stellar neighbors, atiny visitor cameto the
Solar System—arapidly spinning, white-hot, ultra-dense neutron star. A super-strong magnetic field
impaled the star from east to west. Reaching out from the rotating star, the two whirling arms of magnetic
force whipped at the random atoms floating in space until they were moving at nearly the speed of light.
The shocked atoms gave off a pulsating beam of powerful radio waves. Thus, even though the tiny
neutron star was too small to be seen in the sky by the naked eye, it had been detected by radio
telescopes on Earth long before it arrived at the Solar System.

The neutron star was given the name "Dragon’'s Egg." When it wasfirgt detected, its position in the sky
was at the end of the constellation Draco, asif the dragon had |eft an egg behind in its nest.

The discovery of magnetic monopoles had revol utionized fusion-rocket technology, so it wasn't long
beforethefirs "interstellar” expedition reached the star, only some 2120 AU from Earth. Riding inthe
interstellar spacecraft St. George, the exploration crew approached the visitor carefully, for aneutron star
can be dangerousif approached too closely without taking proper precautions.

Although Dragon's Egg was only 20 kilometersin diameter, the surface gravity was 67 billion times Earth
gravity, the 8200 K temperature was hotter than the Sun, and the trillion-gauss magnetic field threading
through the star at the "East” and "West" magnetic "Poles’ was S0 strong it could elongate a

normally round atomic nucleusinto acigar shape. Since Dragon's Egg was spinning at dightly more than
five revolutions per second, the rapidly moving magnetic fields emanating from the East and West Poles
would cook any humans who approached the star too closely without protection.

To counteract the gravity and the rotating magnetic fields, the scientists on St. George placed Dragon
Sayer, their small science capsule, in a406 kilometer synchronous orbit about the star, where the
extreme gravity was canceled by the centrifuga force. Here aso, Dragon Slayer would be moving aong
with the magnetic field and at 406 kilometers distance the magnetic field was no longer dangerous, just a
nuisance.

Although the orbital motion of Dragon Slayer canceled the gravity at the center of the spacecraft, the
match was not perfect everywhere. Theresidua gravity tides of 200 gravities per meter were till
dangerous, but the exploration scientists devised asolution for that problem. They looped a
superconducting cable amillion kilometerslong around the neutron star. The cable was used to extract
electrica energy from the star's rotating magnetic field. The dectrical currentsin the cable powered a
robotic factory that produced magnetic monopoles. The monopoles wereinjected into eight of the many
asteroids that had been collected by the neutron star during its journey through space. There were two



large asteroids and six small ones.

The monopoles from the factory condensed the asteroids until they were amost the dengity of the
neutron star itself. Using the gravity interactions between the two larger asteroids, Otis and Oscar, the
humans and their computers played agame of celestid billiards that placed the six smdler asteroidsina
circular formation in synchronous orbit over the East Pole of the star. Then, using Otis as agravitational
elevator, Dragon Slayer and its crew was hauled down to join them.

Oncein orhit, the crew began to map Dragon's Egg. They expected to learn many interesting scientific
facts about this dense vigitor to their Solar System, but they aso found something they had never

expected.
Life
Life on the surface of a neutron star!

Thedien creatures, the "cheda" were dense—as dense as the crust that covered the white-hot star. The
tiny bodies of the cheda, alittle larger than sesame seeds, weighed as much as

ahuman, since they were made of degenerate nucleonic materid. The life processes of the chedla used
interactions between the nuclear particlesin the bare nuclei that make up the cheda, whilelife on Earth
uses dectronic interactions between the electron clouds of the atoms that make up humans. Because
nuclear reactions take place amillion times faster than eectronic reactions, the cheda thought, talked,
lived, and died amillion times fagter than the humansin orbit above them.

When Dragon Sayer first took up its position over the East Pole, the chedawere little more than
savages and were awed by the laser mapping beams sent down from the middle of the strange star
formation floating motionlessin their sky. They raised a huge mound temple to worship the new Gods.
The humans saw the temple and started sending smple picture messages, one pulse per second. Within
lessthan aday the chedla had devel oped their technology to the point that they were able to send their
first crude, handmade signalsto the Gods above them, at 250,000 pulses per second. The humans, findly
redlizing theimmense time difference, worked asrapidly asthey could, but nearly a generation went by
on the surface of the neutron star before the human laser pulses answered the crude flare signals sent by
the cheelabelow. The human crew used the dower science instruments such as the laser radar mapper
for human-to-chedla communication, while the computer dumped the contents of the ship'slibrary
directly from the Holographic Memory storage cubes through a high-speed laser communicator to the
surface below.

Chief Scientist Pierre Carnot Niven watched as Chief Engineer Amalita Shakhashiri Drake inserted the
first of the 25 library HoloMem cubes A to AME, into the communications console.

"A complete education, from Astronomy to Zoology," Pierre mused. "Alphabetical order may not bethe
best way to teach someone, but in this caseit's the fastest.”

For haf aday the humans were the teachers for the chedla. In that 12 hours, 60 cheela generations
passed. These were prosperous generations for the cheela, with the manna of knowledge pouring from
the heavens keeping the previoudy warring clans on the star busy and at peace. After thefirst half day,
the cheela had surpassed the human race in technological development and it was now time for the
humans to become the students. Despite their tired bodies and their bewilderment

over therapidity of eventsin the past day, the humans continued to work diligently at their various



science instruments and consoles, while one after another, the HoloMem crystasin their ship'slibrary
were rewritten with new knowledge from the cheda

Leaving

06:00:00 GMT TUESDAY 21 JUNE 2050

Beep! Beep! Beep!

Pierre Niven opened histired eyes and awkwardly turned off the alarm on hiswrist chronometer. Six
hours of deep. He rubbed his hand over hisbearded chin. The beard needed atrim and there were
probably afew grey hairs peeking through the brown, but there waswork to do. A quick bitein the
gdley, then hewould rdieve Amdita at the communications console. Both she and Setko werelong
overdue for adeep bresk. He heard muffled curses from the next deep rack as Jean Kelly Thomas
struggled to put her bed up.

Thelong day started.
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Multi-scientist Seitko Kauffmann Takahashi was on the Science Deck working with the star image
telescope. The telescope looked at the neutron star with a one-meter diameter mirror in the top of the
cylindrical tower of star-oriented instrumentsthat stuck out of the "north pole’ of Dragon Sayer's
spherical body. The telescope brought alarge, bright image down through the hollow center of the tower
and focused it on the frosted surface of the star image table in the middle of the top deck. Seiko looked
down at the image while the computer looked up at the same image through the array of light detectors
built under the surface of the table. When the crew first arrived alittle over aday ago, the star image had
only afew featuresinit. There had been the large volcano in the northern

hemisphere, and the rough, mountainous regions at the East and West Poleswhere infalling meteoric
material collected. Now, just aday later, the star was covered with a network of super-highways
connecting greet citiesthat grew in Size even as Seiko watched. Noticing something happening in the
outskirts of the capitd city, Bright's Heaven, she efficiently took her compact body swiftly through a set
of coordinated free-fall twists that put her on the other side of the table, then took a closer [ook.

"Abdul,” Seiko said. "'l would like you to observe this. Thereis astrange phenomenon occurring at the
oldHoly Temple.



"Just asec while | reset the neutrino detector,” eectronic engineer Abdul Nkomi Farouk replied as he
pushed himsdlf over to hover above the star image table. Seiko reached up to the ceiling and made some
adjustments to the telescope controls. The disk of light on the table expanded to show an €l ongated
twelve-pointed star formation in the southern hemisphere of the neutron star.

Still the largest structure on the star, the Holy Temple had been raised by the chedlanearly 24 hours ago
asthey emerged from barbarism. Led by the ancient prophet Pink-Eyes (one of the few cheglawho
could seethe vigble light from the human's laser mapping beam), the chedla had raised the great
mound-temple to serve as a place for worship of their pantheon of gods: the God-Star Bright (our nearby
Sun hovering over the South Pole axis of the neutron star), Bright's Messenger (the large asteroid, Otis,
initshighly dlipticd orhit), the six Eyes of Bright (the sx smdl asteroidsin acircle hovering over the East
Pole), and the Inner Eye of Bright (the tiny human spacecraft at the center of the ring of asteroids).

After the humans had established contact and convinced the chedathat they were not gods, the Holy
Temple had been neglected and was dowly fading away into the landscape. The shape of the temple was
that of achedaat full dert, along dlipsoida body, with the long direction digned dong theloca direction
of the magnetic fied, and twelve round eyes perched on short, exponentialy tapered eye-stubs. After a
hundred generations of neglect, the ancient ruins had degenerated to twelve blobs that used to be eyes
and portions of wall mounds that had formed the rest of the body. Now, however, one of the eyeswas
once again dark and round, while its eye-stub was easily visible in the telescopeimage.

Abdul thoughtfully twisted one black whisker tip with hisfingers as he pondered the scene. "L ookslike
they'refixing up the Holy Temple. Arethey reverting to human worship?”

"Absolutely not." Seiko pronounced her verdict in the authoritative Teutonic tone she had learned from
her father. "They aretoo intelligent for that. Since they now have space travel, they must have looked
down and redlized that the most visible structure on Egg looks rundown. Unless your neutrino and X-ray
detectors have responded to a crustquake recently, it must be some sort of historical renovation project.”

"No big quakeslatdly,” said Abdul. " So they must be doing this on purpose.”

"It'sabout time," Seikohumphed in disgpprovd. "That isthe trouble with egg-layers, especialy those
that let the clan Old Onesrai se the young. With no direct family ties through parents, they have no
persond linksto history.”

Selko had had no deep for the past 36 hours. She looked up to adjust the solar image telescope
controls to expand the view. The sudden motion made her head swim. She hit the wrong switch, and the
filter that blocked most of the light from the neutron star flicked open for an ingtant. Her eyes shut againgt
theglare.

"Salko ... Seiko ..."

Seiko opened her heavy eyelidsto see Dr. Cesar Wong holding her by the shoulders and peering
through the wisps of straight black hair that had falen forward over her face. Foating next to him was
Abdul.

"l told her and | told her she shouldn't have skipped her last deep break,” Abdul said. "Maybe shell
listen to you and take one thistime."

"Seiko, my dear." Cesar's deep brown eyes showed concern. "Y ou have driven yoursalf much too hard.



Pleasetake arest.”

"Doctor Wong, | appreciate your concern. But | am not about to abandon my professiona responsibility
a thiscritica juncture.”

"Well—at least take abreak and join with mein acup of hot coffeein the galley.” Dr. Wong took the
petite scientist gently by the arm. She alowed herself to be steered down the passageway to the bottom
deck. On the way through the middle deck, they passed Amalitaand Pierre working the communications
console that talked directly to the chedlathrough the laser communication link.

Pierre was dretched out in freefal, his head and armsins de the communications console, while Amalita
was talking to the cheelaon the star. The speaker was not a computer-dowed image of areal cheda, but
the redl-time image of Sky-Teacher, agpecid purposeinteligent robot that the chedla had built for the
job of communicating with the dow-thinking humans.

Pierre was replacing the HoloMem crystd in the side of the communications console. He reached in and
removed the small three-sided cover shaped like the corner of abox. The outsde was jet black, but the
inner surface was acorner reflector of brilliantly reflecting mirrors. He pushed a button and aclear crystd
cube about five centimeters across popped out into the room, rotating dowly from the force of its
gection. Pierreleft it in midair as he placed another cube into the memory cavity and replaced the
mirrored cover. Then hefloated over to catch the cube. The corners and edges of the HoloMem cube
were jet black, but through the transparent faces could be seen flashes of rainbow light from the
information fringes stored in the interior.
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Leaving Amadlitatalking to Sky-Teacher, Pierre gragped the HoloMem cube at opposite corners and
followed Doc and Setko through the passageway in the floor to the lower deck and pulled himsdlf over to
thelibrary console. He moved carefully, for between two fingers he was carrying al the wisdom that the
chedla had accumulated during the past thirty minutes. He placed the crystd in its scanner cavity inthe
library console, fitted the brilliantly polished corner segment into place, and closed thelid.

Sky-Teacher had said that thislatest HoloMem crystd held alarge section on the internal structure of
neutron stars. Pierre had the computer jump rapidly through the millions of pages until hefound adetailed
cross section of the interior of Dragon's Egg. The diagram showed that the star had an outer surface that
wasasolid crust of nucla: neutron-rich isotopes of iron, zinc, nickel, and other metdlic nuclei ina
crystdlinelattice, through which flowed aliquid sea of eectrons. Next came the mantle—two kilometers
of neutrons and metdlic nuclel in layersthat became more neutron-rich and dense with depth.

Theinner three-fourths of the star was aliquid ball of superfluid neutrons and superfluid protons.

Pierre scanned the next page, a photograph of a neutron star, but it wasn't Dragon's Egg. He could tell it
was areal photograph, since he could see aportion of achedaon aspace flitter in the foreground. His
eyes widened and he rapidly scanned page after page. There were many photographs, each followed by
detailed diagrams of theinternal structure of the various neutron stars. They ranged the gamut from very
dense starsthat were dmost black holesto large, bloated neutron stars that had atiny neutron core and a
white-dwarf-star exterior. Some of the names were unfamiliar, but others, like the Vela pulsar and the



Crab Nebula pulsar, were neutron stars known to the humans.

"But the Crab Nebula neutron star is over 3000 light-years away!" Pierre exclaimed to himsdlf. "They
would have had to travel faster than the speed of light to have gone there to take those photographsin
the past eight hourd!™

A quick search through the index found the answer.

FASTER-THAN-LIGHT PROPULSION—THE CRYPTO-
KEY TO THISSECTION ISENGRAVED ON A PYRAMID
ON THE THIRD MOON OF THE SECOND PLANET OF

EPSILON ERIDANI.

Therefollowed along section of encrypted gibberish.

In near shock, Pierre set the library console for automatic transfer of the datato St. George and dowly
floated over to the nearby lounge at the center bottom of Dragon Sayer. Everyone but Amaitawas
there. Doc wastrying to talk Seiko out of taking some W.A.K_.E. pillswith her coffee, and Abdul was
telling Jean Kely Thomas about the recent restoration of the Holy Temple as she gulped down aquick
breakfast after her shortened deep period while trying to comb out the snarlsin her short cap of red hair
at the sametime. While Jean and Pierre had been adeep, the chedlahad advanced from their first orbital
flightsaround their home world to intergalactic travel.

Everyone was sitting on the soft, circular lounge seet, held there by the low outward-going residua
gravity forces. Occasiondly one of them would look out the viewport below hisfeet. Pierre jumped up to
the top of the lounge and held onto the handle in the hatch door leading to one of the six high-gravity
protection tanks built into the center of the ship. Hetoo

looked down and out the one-meter diameter window set in the "south pole” of the spherical spacecraft.
The eectronically controlled optical shutter had been set to blacken the port thirty times a second as each
of the six glowing compensator masses passed in front of the port. The only light that entered the window
came from asingle intense spot that was Bright—the Sun, their home—2120 AU away.

Pierre broke the silence. "It's nearly timefor usto leave,” he said.

Jean looked up, her perky freckled nose wrinkled in puzzlement. "I thought the plan wasfor usto stay
down herefor at least another week."

"With the chedladoing al the mapping and measurementsfor us, thereisredly no need for usto stay
any longer," Pierre explained. ™Y ou should have read the detailed description of both the exterior and
interior of Dragon's Egg in that last HoloMem crystal | brought down.” He swung down and stopped
himsdlf a the doorway to the lounge.

"1 had the computer reprogram the herder probes to move usinto the path of the deorbiter mass. In



about half aday wewill bein proper position to be kicked out of this close orbit back up to St. George.
Then we can be heading for home ingtead of looking at it." He looked up at the clock readout on the
loungewall.

“Timeto change HoloMem crystds again,” he said. He crouched, then flashed a amile at them through
his neat, dark brown beard.

"Comeon," hesaid. "Thereisalot of work to do to get this ship ready. Amaitaand | will finish off the
last of the HoloMem crystals, but the rest of you had better start buttoning up the ship; the gravity fieds
from that deorbiter will turn anything looseinto adeadly missile" He jumped upward to the centra deck
as the others swam through the lounge door and spread out through the ship.

Pierre swung over to the communications console and looked at Sky-Teacher over Amalita's shoulder.
The robot chedawas patiently explaining something. Pierre stared in fascination at the image. With the
million-to-one time differentid, it had not surprised Pierre that the chedlawould make a dow-response,
long-living robot that could take over the demanding task of talking to the d ow-thinking humans. What
amazed Pierre was that the robotic creature was so redlistic that it had a personality. Sky-Teacher was
not robot-likein its mannerisms

a dl. Infact, it acted very much like a patient, old-time schoolmaster. One could dmost hear the friendly
smile and the greying hair in the voice. It was ardief to the humansto have Sky-Teacher to talk to. They
no longer felt asif they were wasting agood portion of some chedaslifetimeif they made amistake or
paused for amoment.

"We shortly will havefilled up dl your available HoloMem crystas" Sky-Teacher'simage said, itshao
of twelve robotic eyes doing a perfect imitation of the traveling wave pattern of ared cheda. "l am afraid
that you will find most of this materid isencrypted, since we are now the equivaent of many thousands of
years ahead of you in development.

"Yet, if it had not been for you, we would still be savages, stagnating in anilliterate haze for thousands or
even millions of greats of turns. We owe you much, but we must be careful how we pay you back, for
you too have aright to grow and develop on your own. For your own good, it is best that we cut off
communication after thislast HoloMem crysta isfull. We have given you enough material to keep you
busy learning for thousands of your years. Then wewill both be off on our separate ways, seeking truth
and knowledge through space and time. Y ou in worlds where the e ectron is paramount, and wein
worlds where the neutron dominates.”

A tone sounded and a small message appeared on the upper part of the screen.

HOLOMEM CRYSTAL FULL

"Y ou are on your own now," Sky-Teacher said. "It isdrawing near the time for you to leave. Goodbye,
my friends™

"Goodbye," Pierre said as the screen blanked.

Heturned to Amadlita. "I'll put away the HoloMem crystd, and you start checking out the acceleration



tanks" he said. "It'stimeto go home!"
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Amalita closed down her console and floated over to a hatch in thewall next to the console. She looked
through the thick glass of thetiny port into the interior of the high-gravity protection tank. Theinsde of
the small, one-meter diameter sphere was empty except for atiny split-screen video console

setintheinner wall. Inthe walls of the tanks were banks of sound generators that produced pressure
waves to counteract the gravitationd tida forces they would experience once they had |eft the haven of
the six dense masses that danced in aring around their spacecraft. Amdlita pushed buttons that emptied
the air from the tank and filled it with incompressible water. A touch on the controls and the sound
generators sang their protective cloak into the chamber. In the exact center of the tank was atiny check
sphere pinioned by the sound forces. Sheincreased the intengity of the sound pulses and waited until the
tiny bal glowed abrilliant green. Satisfied that the tank was operationa, Amalita punched for apurge and
restart, then went around the central column to check out the next tank.

AsAmadlitaleft, Seko cameto ahat in front of the tank and started taking off her clothes. She stripped
to abraand briefs, pulled awetsuit from the locker below the hatch door, and did her pale body
smoothly into the suit, the underwater bresthing mask floating quietly above her head inthe low gravity.
Amalita paused in her check-out of the adjacent tank, looked down at her blouse, blushed, and dove
down the passageway to her private locker. Shortly she was back again, and thistime the motions of her
upper body seemed to be alittle more constrained.

By thetime Amditahad come around to the hatch that opened downward from the celling of the lounge,
Abdul was dready there. He was down to his underpants. They were the skimpy European "bikini" style.
The white satin contrasted nicely with the muscular ebony-black skin. Amaditafloated up under Abdul
and grabbed him firmly by his naked waist.

"Here, let me give you ahand with your suit,” she said, her long, balet-trained legs and feet locked firmly
in the handholds &t the lounge door.

"Hey! Cutit out!" Abdul yelled.
"I'mjust tryingto help,” Amditareplied sweetly.

"I'll bet. I know you oversexed Harvard broads. Alwaystrying to find some excuseto paw an MIT
engineer. Leggo. I'm big enough to get dressed by mysdf.”

Despite Abdul's protests, Amdita held onto his muscular waist until he got the legs of hiswet suit on.
Then pushing hisarmsinto hisdeeves asif shewere dressing alittle child, she helped him dressthe rest
of the way. Her attention bruised Abdul's ego alittle, but Amditadidn't care; they were going home, and
it wastimefor alittle fun. Grinning from eer to ear,

she shot up the passageway to check out the top tank. The hatch for this tank was under the star image
table.



Amalitafloated over to the table and glanced down for amoment at the image of Dragon's Egg on the
white frosted surface. There was now more to see on the star as the cheglatechnology became capable
of congtructing structures large enough to be seen from space. The Bright's Heaven jump loop was now
visble below. It was aready dinging payloadsinto space. Within ten minutes or so, a gpace fountain
should be pointing straight up into space from the top of the East Pole mountains off on the horizon. Just
before sheflicked off the image, Amdita saw the Polar Orbiting Space Station of the chedlaflash by
below like awhite-hot tracer bullet.
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Captain Star-Glider looked up with three of his eyes asthe six glowing masses that formed the Eyes of
Bright moved dowly by above him. The polar orbit of his space station carried him close enough to the
huge formation that he could see the cylindrica instrument tower sticking out from one end of the
spherical main hull of Dragon Sayer. The human spacecraft was as black-cold as a progtitute's eyebal |
and could only be seen by the red reflections from the Six Eyes and the yellow-white glare from Egg
below. He shivered at the thought of living in such a cold place and thankfully spread out histread on the
glowing warmth of the yellow-white deck. It took dmost a grethturn before the huge circle of glowing
planetoids was far enough off from the vertical that it was no longer "above" him. Histhree anxious
upturned eyes stopped their relentless watch and returned to join the remainder of histwelve eyesinthe
familiar chedlatraveling wave pattern.

The wave pattern quickened as Captain Star-Glider tasted a message scrolling acrossthe

communi cations taste screen built into the deck. They would be launching an exploration ark within afew
turns, and the exploration crew had been cdled for afind briefing. The briefing would take placein two
dothturns at the meeting area around on the other side of the space station. The jump loop at Bright's
Heaven had been busy the last turn sending up one jumpcraft after another with the crew, whilethe
gravity catepults a the East and West Poles had been busy tossing cargo and equipment into the sky.
The

catagpults were ancient, over eight human hours old. Extremely inefficient, even when aided by theinertia
drives on the cargo shuttlecraft, they were dowly being replaced. Most personnel transfers now used the
jump loops, and soon nearly everything would come up by way of a space fountain.

Althoughit really wasn't any of hisbusiness, Star-Glider decided to attend the briefing. It wasn't often
that an exploration ark was sent off to vist some distant star. In fact, thiswas going to be the last one for
quite awhile. The Deep Space Exploration Council had decided for budgetary reasonsto limit the
number of exploration arksto six. The arks would spend anumber of greats of turnsat an interesting
star, then move on to another one. Therest of the Deep Space Exploration fleet consisted of asmall
sguadron of scout ships and adozen cargo haulers that resupplied the exploration arks and rotated the
crews.

Theinitial exploration was done by the high-speed scout shipsthat visited candidate neutron stars
looking for interesting stellar dynamics or signs of life. One had recently returned to report thet they had
found life on aneutron star some 12,000 light-years distant. This was the sixth report of possblelife, and
the first one where thelife forms seemed to beintelligent.

Star-Glider had seen the pictures of the dienswhen they first appeared on holovid. They were the ugliest



things the chedla had seen since humans. The novelty had worn off quickly, however. Star-Glider hadn't
heard much about the aliens since and hoped he could learn more at the briefing. He turned the command
of the space station over to hisfirst officer, Horizon-Sensor, and made hisway aong the many
centimeters of corridor to the meeting room on the opposite side of his spherically shaped command ship.

When he entered the large, bowl-shaped meeting room, he found it aready crowded. Using his
undertread to hold onto the dide-stops built into the doping ramp, he moved down to the high-gravity
region near the center of the room. He was nearly a centimeter closer to the miniature black hole at the
center of the space station and it felt good to get under alittle gravity again, even though it was nowhere
near that of the 67 billion gravities of Egg.

Three dozen taste screens were built into the central portion of the meeting room deck. He made his
way toward them, his six-pointed captain's badges parting the crowds before him. Normally, his status
would have reserved one of the taste

screensfor him, but since there were 24 scientists and crew members assigned to the exploration ark to
be briefed, the four members of the scout ship that had discovered the diens, and the Deep Space
Exploration scientists and managers, he had to content himsalf with watching one of the intensity-only
visua screens built into the low walls of the meeting room. As he settled himsdlf down to wait for the
briefing to start, he found he was next to another Space Force captain. Though she wasvery
young-looking to be a captain, she was hugein size, full of vitality, good-looking, and proved to be
quick-witted when she switched an eye from the chedlawith whom she had been talking. Ingtantly
realizing who he was, she moved her eyes around to his side and lifted her near tread edgeto talk.

"Captain Star-Glider?' she sad. "I'm Captain Far-Ranger of the interstellar scout ship Triton.” She
flicked haf her eyestoward her companion. "And thisis Lieutenant Star-Finder, our navigator. We both
have enjoyed your hospitaity these past few turns.”

"If I had known you were aboard, Captain, | would have invited you to dinner," he replied.
"Unfortunately, this station is so large that often | don't even know how many spaceshipswe have
docked, much lesshow many visitors are on board. | find your diensvery interesting and would like to
learn more about them.”

"They arejust ugly savages," Far-Ranger said, "as you will see from the briefing. But they have somered
potentid if we can set up communication with them. If you are redlly interested, perhaps we can get
together over amed after the exploration ark leaves. | took awell deserved leave of ahaf-great of turns
when | returned and | still have afew dozen turnsto go.”

"You are my guest, then,” said Star-Glider quickly. "Let'smakeit at turnfeast on Turn 104."
Remembering his manners, he nodded three of his eyestoward Star-Finder. ™Y ou are welcome, too,
Lieutenant.”

"Thank you, Captain,” shesaid. "But | am navigating the exploration ark back to the star. Besides, | am
sure you and Captain Far-Ranger will have plenty to talk about.”

Star-Glider'trummed apolite regret. The briefing had started, and al eyes were focused toward the
bottom of the bowl as the strong waves from the tread amplifier at the central speaker's pad rippled
through the deck. Star-Glider had to look over the topside of Far-Ranger to see the speaker. A few

of hiseyes glanced down at her deep red topside, then his gaze wandered to takein her full fleshy
eydids



One of her near eyes caught him looking at her anatomy. Instead of glaring him down as he expected,
the eye dowly and deliberately dipped down between its eyelids and back out again in along sexy wink.
Star-Glider felt his eye-stalks giffen as he returned his attention to the speaker.

"Wewill now have abriefing on the dien life forms found on the star by Captain Far-Ranger, Doctor of
Alienology," the speaker announced. Star-Glider was impressed when he heard her second title. "Y ou
are welcome to use my taste screen,” she said as she started to move through the crowd to the center.
He whispered an eectronic Thanks," then moved onto the glowing patch in the deck where her
undertread had been. The taste screen cameto life under histread as her amplified voice boomed out
through the deck.

"When wefirgt arrived at NS 1566 + 74, we did amapping of the entire surface. We found no obvious
artifacts, but an artificid intelligence search routine programmed with an dien artifact interest operator
drew our attention to one of the magnetic poles." A picture flashed on the viewscreen showing an
enlarged picture of alow chain of mountainswith asmall cluster of hexagona markings at the base.

Thisisasmdl village, with individual compounds shaped like clusters of crude hexagons. We were able
to get some close-upswith our high resolution scanning array infrared antenna” An artificial-looking
picture showed up on the screen.

"The pictureis presented in false colors, since we are looking in the infrared portion of the spectrum
ingtead of the soft X-ray visible portion. The moving objects are blurred by the scanning process, but itis
obviousthat each compound isinhabited by one or two larger aliens, while the centra hexagon in each
‘family' grouping contains smaller dienswith an occasiond larger one. Outs de the compounds are low
pensthat contain large numbers of very smal creatures.

"Once we knew where we could get pictures, we sent in askimmer orbiter with an X-ray cameraand a
motion compensator. Despite the mountains nearby, we were able to set the periapss of the skimmer
within lessthan ameter of the surface and got some excellent pictures of the diens.”

A disgusting-looking blob filled the screen. It looked like a Flow Sow in the process of being butchered.
The basic body shape was a treadless, eyeless, flattened blob like a Flow Slow,

but stripped of its protective plates. Where the plates would have been were ragged sheets of reddish
flesh. Into opposite sides of the body, about halfway up, there were stuck long sticklike objectswith
knobs on the ends. The sticks had ajoint at the middle and were dightly bent like the skinny sticklike
arms and legs of the humans. From around the place where the stick emerged from the blob, there came
alarge number of long, wiggly tendrils. The screen flickered, and the image changed dightly.

"We were able to get five successve pictures as the skimmer orbited over thisindividua, so we can
recreate a crude display of motion." The five pictures were played rapidly on the screen, and the
sequence repesated a number of times. The being was rolling aong the crust with the knobbed armlike
things sticking out to the Sdes and the tendrils pushing and pulling &t the crust to moveit dong. The
ragged flaps of flesh changed color as they rotated up, over, around, and under the rolling body of the
dien.

"Y ou will notice that the sticks become darker the further they are from the body, leaving the knob at the
end quite dark red. The knobs are moved backward and forward to cover the regionsin front and
behind the dien, but they are never used to touch the ground, so they don't seem to be for propulsion.
Hereisaclose-up of one of the knobs. It seemsto be a sphere with many tiny hexagona facets. We



believe the knobs are their eyes. They seem to be smilar in structure to the eyes of bees or flies on the
human planet Earth. The stick must be a pecid bondike materid with high strength but low heat
conduction to keep the eyes cool .”

There were anumber of other pictures, including aunique one showing two of the diens sde-by-sde,
grasping each other with their tendrils, their eye-sticks seemingly buried in each other's body.

"We are not positive what isgoing on here," said Far-Ranger. "However, if you are thinking what | think
you arethinking, you are probably right.”

There was arumblein the deck, and someone remarked through the laughter, "1 guessif you do it with
only one eye a atime, you get more deeply involved...."

"Themost amazing feature of thisaien cultureisthat thereisno plant life. All the crestures seemto be
animds”

"Then what is the base of the food chain?' someone asked.
"It took along timefor usto find out, but one of the clues

isthat there are only two regionswherelifeisfound. They are the two magnetic poles. | can't call them
the East and West Poles aswe do here on Egg, because they are quite close to the spin poles. The star
hasalot of materid left around it from the origina supernovaexplosion, and thereisacongtant infal of
expanded, neutron-poor, planetary-type materia at each pole. In fact, thereis so much that | didn't dare
risk our scout-ship in flights over those polar regions. The mountain passes are full of tiny eydessbdl-like
animasthat probably absorb this neutron-poor dust from the surface of the crust and extract energy to
live and grow from the process of converting it into normal crustal materid. The larger balls are selected
out by theintelligent diens and herded into pens until they are eaten for food. The diens are evidently il
in the hunting-gethering stage of savagery, except that with no plant life, hunting and gethering are
Synornymous.”

Another picture flashed on the screen. It was the carcass of one of the diens, surrounded by hundreds of
tiny carcasses. All had obvioudy been seared by a super-hot flash of hard gammarays from theinfdl of a
large chunk of matter onto the star. "It seemsthat being the one chosen to herd in the food supply can be
dangerous. | think that one of the ways we can help these aliensisto keep awatch on the larger incoming
chunks and warn them away from the mountains during the time they arefaling. That should cut their
gathering losses. Also, we might be able to stabilize the amount of infall so they have a congtant supply of
food. Once we have secured their food supply, then maybe they will havetheleisuretimeto talk to us
and develop their culture.”

Threeturnslater, it wastimefor the expedition to leave. Star-Glider and Far-Ranger said goodbye to
Lieutenant Star-Finder, then watched asthe interstelar exploration ark, Amalita Shakhashiri Drake,
pulled afew meters away for safety. They couldn't fed the humming as the spinor warp drive on the ark
was activated, but they could see a segment of the black, starry sky start to warp as the space between
Dragon's Egg and a point some 100 light-years away was nullified. A large red marker star zoomed in
from the distance, so close they could see the cloudy patches on it. Then the spinor drive reinserted the
nullified space, but thistime on the other side of the ark. The Amdlita and the red star zoomed back into
the heavenstogether.

"A hundred light-yearsin thetimeit takesto move asingle tread length," said Star-Glider.



"All you need to do is shrink the hundred light-years until it isbut atread-length long,” Far-Ranger said.
"Bright's Oath, my pouch isdry. How about some juice before turnfeast?’

"Good idea," Star-Glider said. "I have afew bags of West Pole Double-Digtilled in my locker at my
quarters.”

"Great!" she sad, her nearest eye giving him along, dow, wink. ™Y ou spread thefidd linesand I'll follow
adong behind."

Helead the way to his cabin, the moving bulk of his conducting body spreading the weak magnetic fied
lines stringing through the space-gtation plates. They were nowhere near as strong asthe trillion-gauss
fields on Egg so there was no need for him to act as pathbreaker, but he didn't mind having her snuggled
up to histrailing edge. Asthey moved down the roofless corridor, afew of hiseyeslooked up into the
sky to watch the formation of six asteroids pass over once again. Around each glowing massweretiny
specksthat glared periodically. They were the herder rockets that kept the condensed asteroidsin their
proper position around Dragon Sayer. If these ever failed, the humans would be torn apart by the
ferocioustides of Egg. He suddenly stopped and al his eyesturned upward.

"What isthe matter?' Far-Ranger asked.

"The patterniswrong," Star-Glider replied. "The pulses are coming at the wrong times. Something has
happened to the Eyes of Bright!" For ablink he panicked at the thought of those large objectsfaling
down on him. Then reason reminded him they werein orbit. They wouldn't fall, but something was
definitely wrong. He flowed around Far-Ranger and headed back up the corridor to the command deck
at full treed-ripple.

"The humansarein troublel" he said. "Follow mel"

Danger
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Outsde Dragon Sayer, the Six dense compensator masses circled, nudged thisway and that by the
powerful herder rockets. The rockets could not be allowed to get too close to the destructive tides of the
ultra-dense masses, S0 each rocket pushed at a distance using the magnetic fields generated by a
collection of magnetic monopolesin its bulbous nose. As each compensator mass reached one sSde of the
ring, ayelow flare of ajet could be seen from aherder rocket, adjusting the orbit of the massto keep it
inits proper path. Asthe compensator mass came around to the other side of thering, the opposite
herder rocket would fire, pushing the dense asteroid back the other way. The scene repeated thirty times
each second, once every two dothturns to the watchers on Egg below.



A jet on one of the herder rockets fatered as a meteorite tore through the fuel feed section, taking out
two of the three triply-redundant fuel valves and damaging thethird. A fifth of asecond later the jet
functioned correctly, but the next time it sputtered once again. The compensator mass that the herder
rocket was supposed to control started to wander out of its place in the ring. Soon al the masses were
wavering dightly astheir rockets tried to maintain some semblance of order.

"Emergency!!" Dragon Sayer's computer sounded the darm through the loudspeskers. " A meteorite has
damaged one of the herder rockets!"

Amditawas returning from checking the upper tank when the strong gravity tides of the neutron star
grabbed her and

pulled her back down the passageway where she collided with Jean, who was putting on her suit. The
next fraction of asecond the two women were separated and jerked toward the outer wall of their

spherical spacecraft.

Amalitagrabbed a stanchion and held on. "What's the matter?' she yelled a Pierre. Pierre cinched up
the belt on his console chair and activated his console.

"A rocket has mafunctioned,”" he said.

Jean, floating free near Pierre, was dammed again into the outer wall, then flew inward toward the center
of the ship, where she held onto the back of achair. The next part of the cycle her legswere pulled
outward again asif she were on arapidly spinning merry-go-round.

"Canyou fix it?" Pierre asked the computer.

"No. The stress crack in the remaining fudl vaveisgrowing,” the computer reported. 'Y ou have a
maximum of five minutes™

"Well betorn apart by thetides," Jean screamed as the forces pushed and pulled on her body. They
became stronger, ripped her from her precarious handhold and dammed her unconscious against the
outer wall. At the next cycle, her limp body came flying inward again.

"Got her!" said Amdita, moving quickly from one handhold to ancther in the lulls between the forces.

"Put her in an acceleration tank!" Pierre hollered. Meanwhile, Doc Wong had made hisway around the
central column and hel ped Amalita open one of the circular hatchesin thewal. They stuffed Jean into the
spherica tank. Jean roused alittle asthey were putting her in, and Doc managed to get her mask on
before they shut the door.

"Air OK?"' Doc hollered over the intercom. The figure indde gave a dazed nod, and Doc noted her chest
expand in a deep breath. He activated the tank and water droplets splashed over the portholes asthe
soothing liquid covered the bruised body.

The cheela communication console lit up. The robotic cheela, Sky-Teacher, was back on the screen.
Hlitting about him in the background, blurred images of live chedawere busily responding to the
catastrophe.

"A rocket isfalling," Sky-Teacher said. "Areyou in danger?"



Pierre spoke quickly to the robotic image as the gravitationa forces jerked him about in his harness.

"Wevehad it," hesaid. "I'm afraid you'll have to retransmit that last HoloMem directly to St. George....
Goodbye."

Pierre noticed a hesitation in Sky-Teacher's response and stopped. He could see a clustering of live
cheelabodiesto one side of the robot. The eyes and tendrils on that side of the robotic body accel erated
into ablur as Sky-Teacher talked to the live chedla at near-normal chedla speeds. A fraction of asecond
later, the heditation in Sky-Teacher's eye wave pattern was replaced by its norma rhythm.

"WAIT!" Sky-Teacher cried. "Wewill rescue you!"

"Infiveminutes?' Pierre shook hishead. "Impossible!” Timing the gravity strains, he dove down to the
library console to change the rate for data transfer to emergency mode.
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The young post-doctoral student swayed back and forth as the senior engineer put thefina touches on
the machine. Although he had gotten his doctorate in tempology and was not a bad engineer himself,
Time-Circle knew that making amagnetized and e ectrified black hole thisbig was not something to be
|eft to mere scientists. Fortunately, his grant from the Basic Science Foundation had been large enough so
he could afford to hire the best engineer on Egg, Cliff-Web.

Engineer Cliff-Web was not afraid to take on "impossible’ projects. After stretching histread as
Assgtant to the Chief Engineer on one of thefirst jJump loops, he had taken on the design of the first
gpace fountain. Cliff-Web had designed atower 200 timestaller than the diameter of Egg, and not only
showed how to build it, but proved that it would make money if it were built. He sold the idea, formed
the team, and then went on to other "impossible” engineering projects. Time-Circle had been lucky to
have gotten Cliff-Web for his project. But then, he doubted that any other project could have been more
chdlenging and more "impossible" than this one— building atime machine.

It had been amost two human minutes since the time machine project had started. For his doctora
thesis, Time-Circle had proven thefeashbility of timetravel by sending sgndsthrough time. Asaresult, he
had received his Doctorate of Tempology and had been allowed to choose anew namefor himsdlf.

Hisfirst time machine had only two time communication channd's. He had modified anorma black-hole
generator S0 that it used amixture of protons and magnetic monopoles with high speed and high relative
angular momentum. By making the black hole out of both magneticaly and eectricaly charged matter, he
had been able to make the rapidly spinning prolate mass open up its event horizon at spin speeds less
than 99% of the speed of light. The resultant black hole lasted less than a sethturn, but by careful timing,
Time-Circle had sent agammarray pulse forward in time through one channel and backward in time
through another channel before the black hole popped into atiny blast of radiation.

The Time-Comm machine Engineer Cliff-Web was now building for him would be permanent and could
send signas backward or forward to any time where the machine wasin existence or until dl eight
communication channel s werefilled with messages. It would be along time before anyone, even the
rapidly advancing chedla, could make atime machinethat allowed physicd trave of living beings, but



even atime-traveling message machine like Time-Comm could be useful.

Now, it wasfinaly completed. The construction crew had been sent off to their personal compounds for
awell deserved rest, while their robot partners were being reprogrammed for their next job as part of
Cliff-Web's growing construction empire. Cliff-Web remained to check out the device and make thefina
adjusments.

Finally satisfied with the results, Cliff-Web did to one side of the combined touch-and-taste screen.
"It works," he muttered quietly.

"Good," said Time-Circle. "Let me check it out. Hmmm. Thisis an historic moment, what message shall
| use? It hasto be short, but it should be significant. I've got it!" Histread moved over the screen ashe
Set up the message.

"Turn back O Time," Cliff-Web muttered.... "I read it on the detection screen just as| tweaked the last
parameter.”

‘That iswhat | just sent!" said Time-Circle. "It works! It works!"

"| dready sad that," Cliff-Web reminded him as he pouched histools and measuring insruments. The
gravity wave detector was long and massive, but folded up into a package that fitted nicely into the big
pouch in his body that he had developed for

instrument trangport. At the very last he went over to the corner and picked up the plant that had been
dtting there. It was histrademark, pet, and closest companion—acleft-wort plant. Checking the plant
over carefully, Cliff-Web put it into another pouch in his cavernous bodly.

"Y ou've plugged up the past of one of your four back-time channels," he warned as he | ft.

Time-Circlewasn't listening. He was preparing a message to himsdlf at the dedication ceremoniesfor the
Time-Comm machine some three turnsinto the future. As he was sending it, a confirmation message
came from hisfuture sdif.

He had arranged for it to use the same back-time channd that he had used for histest message. His
future self reported that the message had been received at the dedication ceremony, and only two
sethturns early. The wave pattern of Time-Circle's eye-stubs dowed as he made adjustmentsto the
time-interval circuits. The message utilization code tacked onto the end of the confirmation message
indicated that the message was within afew bits of the maximum that could be sent over that distancein
time. Time-Circle had the computer make a scroll copy of the coded message so he could later calculate
the exact bit-time product, but it looked asif it were close to what histheory had predicted—3864
bit-greats. That meant that he could send amessage 864 bits long over atimeinterva of one gresat of
turns, or aone-bit message over 864 greats. Time quantization statistics would cause variations, of
course, and one of his research tasks with the machine was to determine those statistica variations.

Hedidn't want to fill up any more channelswith messages until he had done some calculations, so he put
apassword lock on the touch-and-taste screen, which turned ablank silver patch in the yellow-white
floor as he headed for the door.

Thewadlls around the Time-Comm |aboratory were extrahigh, and thus very thick at the base. Ashis
tread approached the door, a sensor pattern in the floor read the wrinklesin histread and the inner door



did open. He entered the security port in the base of the wall and felt his body stiffen asamagnetic fied
penetrated his body and generated a magnetic susceptibility map to compare with the stored version.

"You are carrying ascroll out that you did not have when
you camein," amechanica sounding voice vibrated through histread.

"It'sthe ingtruction manud for the operation of the Time-Comm machine," Time-Circle explained. "I'm
going toread it & home."

"Accepted,” replied the machine. The magnetic field disappeared, and the outer door opened. Before
Time-Circlel€ft, he set the intruder barriers. He couldn't see the barriers, but the top of thetall wal now
bristled with aternating north and south magnetic poles. The fidlds were so strong and the gradients so
high that it would take forever to push anything through them to get over the wall. Thefield strength near
the center of the barrier was strong enough to elongate the cdllsin aliving organism until they didn't
function properly. He had been told it felt asif you were putting atendril into the purple-hot flame of a
gammarray flare. He noticed the fading track of Cliff-Web that indicated he had pushed off down the
danting corridorsto the north-east. Time-Circle moved in the opposite direction and headed Bright-west
for the Administrative Compound of the Inner Eye Indtitute to arrange for the dedication ceremonies.

Cliff-Web felt quietly pleased with himsdf. First the Space Fountain (he could see the tiny spike of light
growing up into the sky over thewall at the end of the long north-east corridor), now the Time-Comm
meachine. The time machine was finished so far ahead of schedulethat the formal turn-on ceremonies
were gtill scheduled for three turns from now. He wasn't sure whether he would bother going to them. He
hated to have people tel him how wonderful he was. It made his eye-stubs squirm just thinking about it.
Hewas anxiousto get hometo his holovid and his plants. He then remembered his cleft-wort that he had
pouched when he left. He stopped and, forming amanipulator, reached into his pouch and pulled out the
plant.

"There, there, Pretty-Web," he said. "Y ou getting too warm?' He held the plant up to hiseyes and
looked it over carefully. Itwas too warm. It was dmost the same yellow-white on the top asit was on the
bottom, and it was drooping alittle between the acute angle of the artificia cleft that took the place of the
natura rock cleftsin the mountains where the cleft-wort normally grew.

Now that the plant was out in the open where it could see

the dark blackness of the starry sky, the top surface cooled off and turned a velvety red-black, while the
underside turned areflective slver. Cliff-Web lifted the plant up to his own deep red topside and put the
base of the holder into a pouch he formed on histopside. He directed his body to heat the pouch; and
the plant, with itsrootsin a source of heat and its topside cooled by the black sky, started to regain its
normal circulation and perked up. The tension threads that wove back and forth from one side of the cleft
to the other tightened, and the topside corrugations grew more wrinkled, increasing the emissivity of the
top surface. Tiny threads of red light started at random in the black-red top, and wended their way down
the feeder veinsto the dull red stem leading to the yellow-white base. It was a pretty moving display.
Cliff-Web could amost fed the hum of the plant as it worked to make food.

Relaxed and happy with himself and his plant, Cliff-Web didn't hurry as he pushed hisway north-east.
Using thewadlls of the compounds aong the street as alevering wedge, he pushed his body through the
magnetic field linesthat tried to prevent his northward motion.

For awhile he moved through the dumlike area of Old Town that surrounded the sprawling grounds of



the Inner Eye Ingtitute. Most of the compounds here had their window dides closed, so there wasn't
much to see except wall. The intersections were irregular and he found he had gone too far east before
he redlized he should have taken anorth-west tack back afew intersections. The north-west street he
had available now was 60 degrees north of east instead of the nomina 30 degrees. Grunting with
annoyance a himself, he pushed hisway across the intersection, found the south wall of the street and
pushed north-west, thistime more north than west. A robotic glide-car for hire passed in the sparse
traffic and he was tempted to wave it down, but it was going in the wrong direction, and besides, he
could usetheexercise.

As Old Town changed to the suburbs of Bright's Heaven, the street pattern became more regular. The
main thoroughfares ran straight east and west, with the side-pairs of streets angled off a exactly 30
degrees north from east in crisscrossing patterns that formed diamond and triangular blocks. The
persona compounds were built right up to the walkway, and the walls had been coated with frictionless
tileto dlow for rapid motion

of pededtrian traffic north and south. Most of the compounds now had their window dides back so
Cliff-Web could look into the outer courtyards.

He stopped to admire the plant arrangement in one fence-port. Someone had taken anormd, triangular
window opening and had inserted cleft-brackets between aternate courses of bricks, making an
ascending staircase of cleft-brackets. A single heavy ssem came up from the crugt, divided into two
branches that went up from the sides of the triangular notch, then spread its web over one cleft support
after another. Being staggered, each web of the multi-webbed plant was able to see the dark sky and
thrive. Thetop two cleftsin the arrangement were not yet webbed, but he could see the little tendrils
being trained to make the next step. Surrounding the growing tips were little boxes. He couldn't figure out
what they were. He was impressed with the display. As he moved over the nameplate embedded in the
walkway in front of the door, he took note of the name. D. M. Zero-Gauss, 2412 North-West 7th
Street. Must be aprofessor at the Ingtitute. He would have to arrange avisit to discuss gardening some
turn.

Cliff-Web didn't missthe proper intersection now that he was back again in familiar territory. He tacked
north-west past his compound, still anumber of diamondsto the north, made the sharp turn to the
north-east onto his own street, and headed for home. His compound was one of the largest in the
neighborhood. It took up awhole diamond to itself. After he had earned the huge incentive bonus for
coming in way under the target cost for the design of the Space Fountain, he had enough starsto his
credit that he bought out his neighbors, tore down the walls between the four plots, and expanded his old
persona compound. One of his neighbor's compounds had been turned into aworkroom, another into a
potting yard and heatbed for new sprouts, and the third into quartersfor his pets. He whispered a happy
electronic whistle into the crust as he approached his compound. Happy noises echoed back.

Hewasfird greeted by Chilly, the geneticaly miniaturized hybrid Swift. Chilly had dithered up to the top
of the compound fence, itstail wrapped around the Street-sign post built into the corner, and greeted him
with up and down bows of its head. The five sharp-pointed teeth would spring

out to show a glowing white maw, then draw back in again asit swalowed. Chilly took a swipe at the
cleft-wort plant Cliff-Web was carrying on his back, but Cliff-Web diverted the anima by sticking a
manipulator down its gullet. Chilly's razor-sharp teeth, which could have amputated the end of his
manipulator in one bite, just scraped the skin dightly and continued to mouth the manipulator as he pulled
it free. Cliff-Web paused to let Chilly dide onto histopside and reached through the fence window to pat
afew friendly bodies on the other sde. He reached his doorway, pulled out his magnekey, unlocked the
fence-door, and did it into the wall. He wasimmediately surrounded by three Slinks, a haf-dozen



Sinklings, and Cold, Chilly's mate.

After he said hello to al the Slinks, they took off on their various Sinkish activities, and he had timeto
look around for Rollo. The ball-like anima was cowering in acorner behind itslarge, dow-moving
cousin, Slurge, aminiaturized Flow Sow. Slurge had gotten into the parasol bed. He would haveto
gpeak with his caretaker, Moving-Sand, about that.

"Come here, Rallo," he cdled, holding out awaving tendril. "Come, Rollo. Come here.”

Sowly the bdl rolled out from behind the Flow Sow, its multitude of eyes drawn by the waving tendril.
Findly it moved close enough for the tendril to strokeit. It rumbled in pleasure, ducking its eyes out of
theway of the moving tendril.

"There, there, Rollo," he said. "No need to be afraid. The noisy Slinksare al gone now." The pet, now
more relaxed, rolled around his periphery, enjoying caresses from one tendril after another. Just then
Moving-Sand flowed into view around the corner.

"I knew it must be you when | heard the commotion. Those Slinks must have vibrated the whole
neighborhood by now." Suddenly he noticed the Flow Slow in the parasol bed.

"Hey!" said Moving-Sand. "What do you mean letting Surge get into the plantsl How am | going to
keep thingsin shape hereif you don't hep?'

Forming aheavy, clublike manipulator, Moving-Sand flowed over to the heavy creature that was
soaking up plant juicesthrough its lower tread, and banged it hard on one side.

"Move, you big hunk of flabby rock," Moving-Sand hollered through the crust.
Shrinking as much from the shrill cry onitsundersde as

from the heavy blows on its armored topside, the miniaturized Flow Slow moved off the patch of parasol
flowers and back onto the lawn it had been trained to keep in check.

Moving-Sand gaveit afew more blowsto keep it moving. ™Y our mail isin your study and your med is
inthe oven,” Moving-Sand said. "Get it yoursdlf. I've ill got a dozen more fountain-shootsto transplant.”

"How are the fountain plants doing?" asked Cliff-Web.

"The onesthat survived are doing fine," Moving-Sand reported. "They would do better if you had |eft
them back at the East Pole where you found them, where the magnetic field goes straight up and down. |
found if | started from seed, picked those with atilted firing tube and lopsided catcher, and planted them
pointing in the proper direction, | could get them to grow. Don't ever expect them to get too large,
though. Nope. The catcher would get so lopsided they'd topple over. Got one planted right over there."
Moving-Sand's eye-stubs twitched to a circular patch of parasol flowers, in the center of whichwasa
tiny fountain of blue-white sparks.

The fountain plant was ahighly energetic form of plant life that worked at intenserates just to stay dive.
Biologigs at the Inner Eye Indtitute still argued over whether it should be classified asaplant or an
animd, since it could only livein highly rich, neutron-poor soil like that found in the East and West Pole
mountains



The centrd core of the fountain plant was along thin tube. Its extensive root system pulled in the
nutrients and burned them at aterrific rate. The blue-hot temperaturesingde were transferred to seedlike
particles that were shot up the tube into the sky in ashower of tiny blue-white specks. The specks
cooled by radiation and were only dull red by the time they were gathered in by the cup-shaped collector
at the base of the plant to be recycled again. Each gamma-ray photon emitted during the short-lived
trgjectory moved the nuclear equivaent of the photosynthesis cycle one more notch aong on theway to
make an energized molecule that could be used by the plant to grow.

The fountain plants Cliff-Web had seen in the East Pole mountains often lived lessthan aturn. They
would start from seed in apromising mound of dust, would sparkle for afew dothturns, getting visibly
bigger astime went on, then as the nutrient wore out, the firing stalk would start to shoot out

larger seed particles. In the last few methturns, the dying stalk would start to wobble while the gection
velocity increased, and the seeds would be shot over aregion many centimeterson aside. If they landed
on apromising mound of neutron-poor materia, the process would start again. Otherwise the seeds
would wait until ground tremors or animal motion moved them to theright place.

Cliff-Web had hoped that by supplying adequate amounts of nutrients he could keep them running for
many turns at atime. These plants were not designed for along life, however, and seemed to give up
after ahalf-dozen turns. They were area delight when sparking, so he just enjoyed the sight for afew
methturns, then went across the outer courtyard to his study room in the inner compound.

As he entered the study, Lassie moved off its pad near the wall that backed up to the oven in the next
room. The aging Sink moved eréticaly asit cameto greet its master. The Sink was so old it had lost
most of itslong hair. Cliff-Web was bemused at how much the hairless Slink looked like awrinkled
chedla hatchling. The close resemblance of the two species was probably why the dinks were the favorite
pets of the chedla. Practically every cheelakept one, and the latest trend was to name the animals after
hairy, four-legged human pets such as Lassie, Trigger, Peter, Bossy, and Tabby.

Cliff-Web went to hiswork station, and the silver touch-and-taste screen activated as soon as histread
moved onto it. Asamgjor engineering contractor, Cliff-Web had the latest in intelligent terminds. He
read his computer net messages, dictated some replies to his roborespondor program, arranged for the
find billing for the Time-Comm machine, then turned to his scroll ddlivery. He had been gone for along
time, and even though computer messages had replaced most persona message delivery services, there
gtill were alarge number of message scrollsin hisscroll wall.

Made of strong, crisscrossing plates built into the wall of his study, the scroll wall held those documents
that were either too important or too bureaucratic to trust to the computer net message service.
Suspecting what it was, Cliff-Web reached for the largest scroll and pulled it from its diamond-shaped
holeinthewall. A glance at the outsde showed he had guessed right. It was the formal request for plans
for the design of theinertiadrive engineto replace the failing rocket in the asteroid protecting the humans.
Strengthening his manipulator boneto

compensate for the weight of the multi-folded document, he lowered it carefully to the floor where the
springy meta foils distorted into an dlipsoidal shape, just waiting for the flick of atendril to flatten out at
the desired sheet. Although there was a copy for him to look at in his message files, Cliff-Web till liked
to sare at the crust when he was thinking, so he formed atendril and, poking it in the centra hole of the
scroll, pushed down.

Thedight bit of pressure added to the strong gravitationd field of Egg caused the metd fail to flatten out,
revealing the top page. It was the Request For Plan for the giant inertiadrive. Cliff-Web scanned thefirst



page and didn't like what he saw.

"May Bright set!" he swore. "It's been over two grests of turns since we promised the humans we would
rescue them. | thought the Slow One Interaction L aboratory would have done more by now! This
Request For Planisonly for apreliminary design effort. They should have done that study in-compound a
grest of turnsago.”

Having stared down at many such documentsin his career, he inserted another tendril about two-thirds
of the way through the stack. The "flow-plate’ foils that the bureaucracy had inserted between the cover
sheet and the mest of the document rolled up again into atight elipse. He let afew more pagesroll up,
back-rolled one page, then cursed again.

"Suck aFlow Sow! They only budgeted 144 great-stars for this contract! They must be expecting usto
add eggsto their pen.”

Helet afew more pagesroll up until he got to the listing of the work items required. He didn't curse this
time, because he had seen the same thing happen too many times before.

"... and the only difference between this preliminary’ design effort and a 'full’ design effort isthat we don't
have to submit firm price quotes as part of thefind report." He moved histendril and let the pagesroll up
quickly one after another as he scanned them. His eye-wave motion dowed and histread'trummed
nervoudy as his brain-knot thought of an aternate approach to the problem.

"That might work," he said to himself. Helet the scroll roll up and put it back into the scroll wall ashe
moved onto his touch-and-taste communicator. He was about to set up a con-

ference call to some of hischief engineers out in the field when adowgonging sound penetrated the
crust. His pendulum clock was marking the end of the turn with the dow tolling of the twelfth dothturn.
He checked his nuclear chronometer—the ancient pendulum clock was still keeping perfect time despite
the large crustquake afew turns ago. No use caling anyone now. Everyone on Egg was settling down to
their main medl of the turn. He would get something to eat himsdf and make the call at dothturn one,

Lassefollowed him to the med room as he left the study. Lassie may have been old, but she wasn't
dumb; it would be her medltime too. Moving-Sand had prepared agood turnfeast. A small pan with a
loaf of ground eye-anchor and spices surrounded by a dozen small parasol root-nodes waswarming in
the oven. Helifted thelid of the cooler built into the meal-room floor and found afresh sdlad of
petal-leaves with hot sauce made from crushed North Pole stinger-fronds. He also extracted a cooled
bag of singleberry wine. It was from the north dopes of the Exodus Vol cano and was supposedly one of
the best.

He was busy thinking about the new project and normally would have just dumped the contents of the
food platesinto an eating pouch and gone back to his study, but thisturn he decided to stay in the medl
room and enjoy the excellent turnfeast. He put the plates on the temperature-controlled segmentsin the
floor next to his eating pad and settled hislarge body down. He moved two of his eating pouches around
until they were next to each other and in front of the two dishes. A manipulator held the bag of
sngleberry wine above both pouches and squirted streams into one or the other asthe taste called for.

The eye-anchor |oaf was superb. Therewere still afew excellent flank dabsin the freezer that were even
better, but he was glad that Moving-Sand had settled for the chegper cut, since he would rather have the
dabs when he had company. After dl, it wasn't often that one had prime cheelamest for turnfeast.



He wasfortunate that he till had most of his bonus left when the carcass went on sdle, otherwise
Fountain-Peta would have been eaten by non-clanners. She had been killed in aterrible glide-car
accident caused during a crustquake. All dead chedla carcasses belonged to their clan and were sold at
auction to augment the clan tributes that were used to

cover the expenses of raising the clan hatchlings. Since, on the average, there was only one cheda
carcass per lifetime for every chedla, even the tough, stringy meat of an Ancient One was more expensive
than the best anima meat. Only arich person could afford to buy more than one eye-segment of the
typica carcass. The meat of an accident victim in her prime was nearly pricelessto the indolent wealthy
who seemed to spring up in modern affluent societies. Cliff-Web brought honor back to his clan when he
outbid acombine of feast pad operatorsfor dl twelve eye segments of Fountain-Petal. The clan tribute
was lowered by adozeth for agresat after the sde.

The bag of wine was dry, the platter of ground eye-anchor muscle was empty, and Cliff-Web was
poking at the remains of his hot-cold salad when the crust vibrated with the complex melody of the
half-dothturn chime. It was still too early to set up a conference cdl to his engineering team, so he let
Lasse suck at hisdishes, then moved dowly into the entertainment room. He didn't want entertainment,
however; he wanted news—news about the humans and their predicament. He wanted to see what the
average cheelaon Egg knew (or cared) about the precarious predicament of the Sow Ones above them.

He turned on the holovid and focused his eyes on the empty space between him and the silver screen
covering the floor and two walls of the corner of the room. A scene appeared, floating in space. It wasa
new prophet, treading the ancient phrases of Pink-Eyes, the First Prophet, promising sexua ecstasy to
al. Cliff-Web vibrated his eye-stubsin annoyance at this additional example of adegenerating modern
society. Already there were some modern males who were renouncing their clansto avoid the tribute
needed to raise the hatchlings. After dl, they didn't generate eggs that needed hatching and raising. The
next thing you knew, female chedlawould be aborting their eggs because they got "tired of carrying
them.” They should be thankful they weren't human femaeswho had to take care of their offspring after
they were hatched.

Cliff-Web had amodern holovid set with full computer accessories. The computer was not quite as
intelligent asarobot, but nearly as good. It kept copiesin its molecmem of dl the programming that had
passed through its 144 channelsin the previous Six turns and could retrieve older programs from its
permanent memory.

"What news programs have mentioned the humans?' he asked.

"Nonein the past Sx turns,” replied the computer. " There was a science news program on an
educational channel 36 turns ago that mentioned that Sky-Teacher, the specid purpose robot used for
talking to the humans, had been deactivated for modernization and repairs since the human communicator
Pierre Niven had left the communications console. Its place had been taken by an automaton, but
Sky-Teacher would be back before the humans missed it. The broadcast was sponsored by the Slow
One Patrons."

"The whole public and bureaucracy are Sow One Patrons,” said Cliff-Web. "They treat the humans asif
they were just another animal to protect. They say, The humans areso dow andso stupid,we haveto
take care of them." Y et theyaren't taking care of them! The humans arein danger, and we chedaare
trying to save afew stars by delaying work and underestimating costs." He gave amuttered curse and
moved off to hisstudy. It was ill two grethturns until dothturn one, but if he knew his chief engineers,
they were akeady through with their turnfeasts and back at their consoles.



He activated a conference link and gathered his engineers together to prepare aresponse to the Request
For Plan. Web Engineering would probably lose money on the contract, but that didn't bother Cliff-Web.
The combined clans of Egg might not care much about the humans, but Web Engineering did.
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Dr. Cesar Wong lifted his eyesfrom the porthole looking into Jean's protection tank and peered &t the
control board in the wall. The tell-talesindicated that three tanks were now occupied and that Jean,
Abdul, and Setko were temporarily safe from the rapidly varying tidal forces. Pierrewas till in thelibrary
on the lower crew deck, but should be back soon to get into histank. Cesar dowly made hisway around
the central column to his own tank, being careful not to lose contral of hislimbsto the tearing gravity
forces. Amalita's tank was next to his, but she was not there and not in her tank. Helooked around with
concern. The main deck was empty.

"Amadital" he caled. Therewas no reply, but he heard sounds of heavy breathing coming down the
passageway from the Science Deck. He started up the passageway rungs to see what was going on.

Normally, when the compensator masses were doing their job, the centra portion of the Dragon Sayer
wasin nearly freefal. Only near the outer walls did the gravity field become large enough to give asense
of up and down. Now, however, the compensation was way off, and the gravity forces on the upper and
lower decks were subgtantial. The average field was nearly two Earth gravities and dowly getting
stronger, while the variations around that average sometimes exceeded two gravitiesfor amillisecond or
0. Thevariationsdid not act long enough to build up large velocities, but they made it difficult to navigate
the rungs. He turned around so that the gravity was pulling him "down" the ladder to the "upper” Science
Deck and climbed down to stand next to Amdita, who was Sitting on the ceiling, trying to Struggleinto a

Spacesuit.
"I'm going to repair the herder rocket by replacing the valve with aredundant valve from another
rocket,” she panted.

"Youll bekilled!" he said, his eyes growing wide with concern.

"Wellall bekilled unless somebody fixesthat rocket,” she said. "'l may not makeit, but I'm going to give
itagood try."

"l admireyour bravery," said Dr. Wong. "Buit if you would only stop to think, you would redize that
bravery isnot going to be enough.” He bent down and made her look at him.

"The herder rockets operate in the region halfway between us and the compensator masses, which are a
200 metersfrom the center of thering,” he said. Hisvoice took on acommanding tone. "What isthe
magnitude of thetidal force at 100 meters from one of those masses?!

Doc Wong watched Amadlita's eyes glaze over asthe superfast colloid computer under the brown
ponytail raced through the menta calculations.

"133 gees per meter," she said. Her eyes blinked as she returned to the task of putting on her helmet.
"But it iscompensated by the neutron star tides of 101 gees per meter...."



"Leaving 32 gees per meter," said Doc. "The jointsin the herder rockets are designed to stand those
grains, but you'll have to admit that your joints can't.”

Ashetook the helmet from her unresisting hands, a bright

streak of light flashed across the star image table above them. The chedla Polar Orbiting Space Station
had shot by them once again.
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Captain Star-Glider was waiting at the docking port asthe small jumpcraft maneuvered closer to the
gpace dation. It was carrying atwo-star admiral, and custom demanded that the captain of the station be
there to greet such an important vistor. He wasn't sure why the admira was coming. It might be that he
was on hisway out into space, but Star-Glider was not aware of any imminent deep space launches. He
suspected that the visit might involve him, since histour of duty as station commander was about over
and it wastimefor him to move on to anew command. While he waited, he dlowed four of hiseyesto
watch the Six Eyes of Bright pass over, only akilometer away. It was now over four greats of turnssince
the meteorite had struck the rocket and the compensator masses were now noticeably out of line. Heidly
wondered what the bureaucracy of the Combined Clans was doing about it for he had heard nothing in
the holovid news reports.

The jumpcraft docked smartly on aflat spot on the side of the spherical space station.

"Welcome to the Polar Orbiting Space Station, Admira Milky-Way," Star-Glider said, histendrils
brushing his six-pointed captain's star in salute. "What brings you so far from the warmth of Egg?’

"Wall, Icould say that 1've come on asurpriseingpection,” the admira answered. Then histread rippled
with laughter as he noticed the nervous twitch in Star-Glider's eye-stubs. "But actudly 1've cometo see
you about a private matter. Can we retire to your quarters?’

"Certainly." Star-Glider was dightly puzzled. Usudly achange of command was made by apublic
announcement. He led the way down the corridors and they entered his quarters. He had | eft the holovid
on and the viewblock contained a close-up of asingle chedlaeye. It was acool, deep red and the
eye-stub below it was thickening asit drew the eye down below the plumpest, sexiest eyeflap on Egg.
The holocamera pulled back to show the rest of the female cheela as she con-

turned her dow ripple across the stage, winking one eye after another as she sang the dightly risque
song, Twine Thine Eyen About Mine." Sightly embarrassed, Star-Glider moved over to the control
patch to turn it off, but the admira blocked hisway with atendril.

"Don't dothat,” he said. "Let her finish her song, it'sone of my favorites.” He moved over to aresting
pad and flowed himsdlf out to enjoy the show. Star-Glider perched on the other pad with haf hiseyeson
the viewblock and half on the admird. The song cameto an end, and with it the show. Star-Glider
moved out aportion of histread and turned off the holovid.

"A perfectly delightful creature, that Qui-Qui," Milky-Way rumbled. "I find her an excdlent antidote for



egg-tending fever. Every time| seethose twelve luscious eyeflaps, | fed like ahatchling again.” He
shuffled histread a bit, then reached into a pouch and pulled out a message scrall. Ingtead of rolling it
over to Star-Glider, heheld onto it as he talked.

"Asyou probably redlize, your tour of duty hereis coming to an end. Y ou have done an excellent job
and could stay on here for another tour if you so desire, but you have been recommended for another
position. It is not one of the norma command posts, but is a unique one-time mission that requires
someone with your breadth of experiencein large space operations. It will be an onerous post at times
and will require along-term commitment on your part. Longer than the usua four-great tour of duty. For
those reasons, we are not just going to assign you to the post. Ingtead, | came up hereto talk to you
candidly about the positive and negative aspects of the position and give you an opportunity to turn it
down."

"l don't mind committing mysdlf to an extra-long duty tour, if it istheright kind of post,” said Star-Glider.
"But what is so onerous about the job?"

"Y ou will be given full respongibility ... but dmaost no authority,” Milky-Way explained. "In fact, most of
thework of the commander of this speciad mission will beto beg and plead and cgole to get enough
authority to carry out the mission he hasthe responghility to perform. In this case, by authority | mean
money." He rolled the message scroll acrossthe deck.

"It was over four greats of turns ago that ameteorite struck one of the rockets herding the Six Eyes of
Bright and placed the humansin danger. At that time it was estimated that it would take about five human
minutes or ten greats of turns be-

forethe circular formation of the Six Eyes became so deformed that the gravity tideswould tear the
Inner Eye spaceship gpart. Shortly after that, even the isolation tanks would be unable to protect the
humans.

"When the accident happened, the President of the Combined Clans made the commitment that the
people of Egg would undertake a mission to restore the rocket and save the humans. But the initial public
enthusiasm for the project rapidly wore off. It was afull two greats of turns before even adesign study
contract was issued—andit wasinadequately funded. The Web Construction Company has completed
the design effort and come up with atechnicaly feasible approach. They tried to keep the costs down,
but the mission isgoing to require asignificant increase in the space budget and the Legidature of the
Combined Clans are clenching their treads and procrastinating to avoid having to appropriate the funds.”

Star-Glider pushed on the scroll and it flattened out on the deck. He lowered an eyeto read it.
"A promotion to admira!" he sad.

"Yes. Sx more pointson your star if you take thejob," said Milky-Way. "And | can dmost guarantee
another gtar if you can ride the Swift without getting eaten.”

Star-Glider hesitated.

"You will earn every one of those six pointsif you take thejob," said the admiral. "Y ou will haveto go
on holovid shows and attend clan gatherings to regenerate public enthusiasm for the project. Y ou will
have to get to know most of the members of the L egidature of the Combined Clans and become so close
to the members of the legidative sub-group on Space, Communications, and Sow One Interactions that
they will think of you asahatchling mate. Above all, despite provocation, you will have to keep cam,



make no enemies, and never lose your temper. Can you do it?Will you doit?!
"Yesl" Star-Glider responded emphatically.

"Congratulations ... Admird," said Milky-Way. "l happen to have brought aong some dozen-pointers
with me." He fumbled through his pouches, then pulled out a board with ahaf-dozen sarson it. While
Star-Glider remained motionlessin the middle of the room, the admird circled him, pulling sx-pointed
garsout of the holding sphinctersin Star-Glider's body and inserting shiny new twelve-pointed stars.
When he

completed the circuit he asked, "Care to change your name, too?!
"No. | il likethe one | chose after | graduated from the academy.”
"Well then, Admird Star-Glider," said Milky-Way. "L et's assemble your crew for an announcement.”

Admirad Star-Glider turned over the command of the space station to First Officer Horizon-Sensor and
returned with Milky-Way to the surface of Egg. He had been in orbit for over agreat of turnsand was
looking forward to going to his clan gatherings again.

The pilot on the jJumpcraft used a short burst of inertiadrive to drop them out of their polar orbit. He
timed the deorbit push so that their perigee occurred near the East Pole. Asthey approached the strong
magnetic field region above the pole, stubby superconducting wings unfolded from the dender jumpcraft.
Tilting the winged spacecraft asit flew through the dippery magnetic field lines, the pilot transferred
momentum to Egg through the East Pole fields and switched from apolar orbit to an equatorid orbit.
There was no change in the jJumpcraft's speed since the interaction with the magnetic field was essentidly
losdess. The maneuver took them within ahundred meters of the thin metal stalk of the Space Fountain.
The tower was now fifty kilometers high and loomed above their trgjectory. Star-Glider made sure he
was on the topside as the turn was made. The view was excellent. He could even see the smal
congtruction eevators moving up and down the lengthening shaft.
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Theyoung roustabout felt uneasy. Normally he wouldn't mind at all being squeezed in an elevator
between two plump-lidded femaes. A little squeeze and tickle would help pass the dothturn-long drop to
the surface. Thistime, however, one female was his gang-chief and the other was the shift supervisor.
Thiswas hisfirst shift up on the Space Fountain since he had started his apprenticeship at Web
Congtruction, and he was trying to make agood impression so they would let him have more high tower
time

The two supervisors talked shop under histread, and he suffered in silence as he tried to find some place
for hiseyesto

look that wasn't eyeflap or topside. Six of his eyes watched the three pairs of rapidly moving streams of
superconducting rings shooting up through holes at the corners of the triangular-shaped elevator. The
other six eyes stared out into space toward the distant horizon where he could see blotches and lines that
were cities and roads |eading westward toward Bright's Heaven.



A glowing speck siwung around the tower a hundred meters away and shot off into the distance. It was
probably ajumpcraft headed for the Jump Loop. The elevator came to a stop at the 60 kilometer
platform. The platform was bare except for the deflector magnets surrounding each of the six pairs of ring
streams. The upgoing elevator that rode the other three streams had just | eft the on-shift replacement, and
they waited while the shift instructions were passed.

"Keep afew eyes on the deflector for stream three-up. It's getting warm, and Topside saysthey are
getting too many pushouts,” the off-shifter reported. "I sent down for aspare.”

"Got it right here" said the on-shifter, pulling a bulky box from a cavernous workman's pouch. "I'll have
it fixed in no time. Have funin Swift's Climb."

"| expect to. Seeyou in adozturn.”

Heavy-Egg knew about pushouts. That was his job on the Topside Platform. The six up-streamswere
scanned by some sort of detector when they came topside. Any rings that were bent or too hot got
pushed aside into argection bin where they dammed into amagnetic stopper. Y ou didn't want bad rings
going into the turn-around magnets. They could cause alot of problems. Heavy-Egg'sjob was to hook
the ring out before the next one was rejected so they wouldn't bang into each other and get dented. The
magnetic field in the stopper was S0 strong it would burn hisskin if heleft hismanipulator init too long. It
was hot and noisy work, but he enjoyed it. Each of the rings he saved was worth more than he made
each turn. They were made of monopole-stabilized meta, the only thing on Egg that didn't blow up in free
fal. Thelast dozturn shift hefigured he had saved Web Construction enough money to pay him for a
whole greset of turns, and he hadn't alowed one banger.

They reached the bottom of the tower and the off-shift crew shuffled off the evator and headed for the
chutes. Heavy-Egg stopped to fed the crust at the top of the East Pole mountains. It was humming with
power from the con-

gtant stream of rings that were accelerated in long circular tunnels at the base of the mountain and shot
upward in afountain of metal.

Heavy-Egg flowed into the chute-car. Thistime he arranged it so that the femae next to him wasn't his
gang-chief. Her name was Glowing-Tread, and they becameredl friendly as the chute-car rocketed
down the mountain passes in a semi-enclosed superconducting chute that kept the magnetic field out.
They braked to ahdlt in the outskirts of Swift's Climb and headed for the nearest pul p-bar. The pul p-bar
had some private pad rooms and some couples headed directly for them, dropping some starsin the
bartender's cash pouch as they passed.

It was ill afew methturnsto turnfeast, so Heavy-Egg and Glowing-Tread treated each other to afew
bags of fermented pulp from the petal-pod plants. They wereinto their third bag when Heavy-Egg's
favorite holovid show came on. It was the "Qui-Qui Show," starring the sexiest fema e entertainer on
Egg. The males whooped and stamped the crust in rhythm while the femal es made jokes about the shape
of her eyeflaps.

"If sheput al twelve eyes on one side, her tread would leave the crugt,” muttered Glowing-Tread,
drawing afew laughs.

"My eye-bdls say you have the same problem," said Heavy-Egg, making the first move. Sheturned all
twelve eyes around to look at him, and his eye-stubs grew stiffer as she winked one after the other ina



fairly good imitation of Qui-Qui'sfamous ripple-wink.

"Likethis?' shesad, leaning heavily on him and letting her fleshy eyeflgps rub againgt histopside edge.
"It'sagood thing you are there to lean on or | might topple over and bruise something.”

They got red friendly again, and she even let him reach into her heritage pouch to fedl her clan totem.
However, the totem wasn't familia—so she wasn't amember of one of the out-clan familiesrelated to his
clan. Shewas willing to rent a pad-room and go further, but Heavy-Egg il felt astrong alegianceto his
in-clan and its out-clan families. Any egg he might be responsible for must end up in his clan hatching
pens. There were dready too many clanless hatchlings on the streets.

Heavy-Egg parted reluctantly with Glowing-Tread. She

found someone else and went off to turnfeast with him. Frustrated, Heavy-Egg invested afew starsina
private holovid screen room and watched the rest of the Qui-Qui Show.

Qui-Qui was of hisin-clan, and he had actually seen her at a clan gathering. Of course she had been
surrounded by admirers. His dream since he became old enough to redize that femaes were different
from males was to have Qui-Qui lay hisegg. He knew it would never come true, but that didn't stop him
from dreaming.

The Qui-Qui Show wasfindly over. Heavy-Egg played it back again using the automatic replay festure
while he pouched aturnfeast med without seeing or tasting it. Most of the rest of the off-shift crew were
going to take afew turns of break-time, but he made hisway back up to the top of the mountain and
reported to the Web Construction scheduler. There was always some roustabout who got too lazy or too
full of pulp to make it back to work on time. He was lucky; there was a Topside job open. He grabbed it
eagerly, for the only thing that he liked better than thinking about Qui-Qui wasthe nearly sexud thrill of
working on the tower, where thetiniest dip meant instant degath.

Heavy-Egg enjoyed work, and often wondered what it would fed like to be a human and have to spend
athird of your life unconscious. He had heard that humanswould fal adeep even when their liveswerein
danger. He then remembered hearing long ago on the holovid that the humans were in somekind of
danger and wondered if any of them were adeep.
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Amalita crawled dowly aong the passageway ladder from the Science Deck to the Centra Deck, her
musclesfighting the high outward-going residua gravity tides. She was careful at each Sep to maintaina
tight three-point grip with feet and hands on the rungs as the varying forces from the errant compensator
mass aternately tried to pull her up and down the ladder. As she passed the protection tank containing
Sako, shelooked insgde. Seiko had her eyes shut, and her limbs hung limply in the water. She was sound

adeep.

"l guessthirty-six hours of strenuous activity isenough even for asuper-human like her,” Amdita
muttered. Sheclung to

the handhol ds near the communi cations console. Pierre was strapped into the sest.



"If only Dragon Sayer had some means of propulson,” she said to Pierre.

"1t'd have to be faster-than-light propulsion to get away from the neutron star before the tidestore us...."
Suddenly something clicked in Pierrés mind. In specid rdativity, faster-than-light travel was equivaent to
time travel—and he knew the chedla could travel faster than the speed of light. Pierre turned back to the
console screen.

"Sky-Teacher," hesaid. "You can travel faster than light. Do you have time travel ?*

"Yes," said Sky-Teacher. "A Doctor of Tempology communicated through time two minutes ago, just
after your accident.”

"Then send a message back in time and get someone to deflect the meteoritel" said Pierre,

"Unfortunately, our time machines don't alow communication with times before the machine isfirst
turned on," said Sky-Teacher.

"Thenweve hadit,” said Pierre, hisbody jerking about in his console chair. "The hull won't last more
than two minutes.”

Rescue
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An intermittent buzzing sound radiated through the crust. Cliff-Web tried to ignore it and continued with
the pleasurable task of setting out tiny parasol plantsin aborder around his back garden to replace the
old ones that had gone to seed. He pulled up the old plants and put them in apile for Moving-Sand to
haul away, then replaced them with new little shoots. They were anew variety he and Moving-Sand
were developing from amutant form he had discovered on hislast engineering job.

The norma parasol plant had twelve supporting rods that grew up and out from the single tap root to
support the reddish, cool concave top surface that radiated to the sky. These shoots had twenty-four
rods. The doubling was not smple, however, but was more like two plant skeletonstrying to exist under
the same skin, for the glowing pollen tips of the cantilevered rods alternated in sex and color. Normal
parasol plants dowly pulsed with time, the pollen tips turning from deep red-black to abright white-hot
glow, then back again. The two sets of tips on the double parasol were out of phase. While one set was
dark, the aternate set was bright, producing a pleasing blinking effect.

The buzzing perssted.



"Moving-Sand," he hollered into the crust. "Can you answer that for me?"
"You get it. I'm busy cleaning out the Slink rooms," came avoice from the rear of the compound.

With ashrug, Cliff-Web emptied out his gardening pouch, wiped his manipulator on awiper, dissolved
the stubby, bony

arm back into his body, and made hisway to his study. The buzzing grew louder as he entered the room.
Lassewas il resting in the warm corner of the room. He glided onto the taste-plate in the floor, and a
portion of his undertread touched theANSWER square on the screen. It was Admiral Star-Glider, head
of the Slow One Rescue Expedition. The picture was speckled with white spots again. He would have to
cal the video-link company and get them to find the bad spot in the X-ray fiber cable to his compound.

"Turn on your holovid to the public services channd,” said Star-Glider. "The legidatureiswinding up its
debate on the funding for the Jumbo Bagel. There should be atdly soon, and then we will be able to start
work."

"Seaing" Star-Glider through the ultrasengtive taste buds built into histread, Cliff-Web turned some of
hiseyestoward aslvery screen setin onewall of hisstudy. He formed atendril and, reaching to asmall
console set into the floor, touched some panels. Brief scenesflashed in front of the screen asthe planar
phased-array antenna embedded in a corner of his compound switched its reception beam to receive a
stream of modulated gammarays coming from adirect broadcast satellite hovering to the west of the
Eyesof Bright.

Four of hiseyeslooked upward at the pattern of six glowing asteroids hovering over Bright. The pattern
was badly askew.

"The Six Eyes are dready way out of their pattern,” said Cliff-Web. "We should have been up there to
fix that long ago. After dl, we promised we would."

"Well, paliticianslike to make promises,” Star-Glider replied. "But when it comesto appropriating
money for it, they seem to fed they can taketheir time, especialy in cases like this one, wherethereisno
re urgency. We have plenty of time."

"Wedid have plenty of time when the accident happened,” Cliff-Web reminded him. "But the paliticians
have fooled around for six greats of turnstrying to find a chegper way to do it. My engineersand | have
done our best, but there is no way we can build that giant inertiadrive engine and get it up into space for
lessthan abillion stars, and the longer they wait, the moreit is going to cost. How are the humanstaking
it?"

"According to Sky-Teacher, they are becoming panicky. He can tell by the overtonesin their speech.”
"What isthe present estimate of thetimeto faillure?"

"It'shard to tell. We have an eight body gravity model that can predict the future positions of the ship
and asteroids with respect to Egg fairly accurately, but the real unknown isthe strength of the spacecraft
hull. The humans arein the process of climbing into their accel eration protection tanks, and they should
be safe therefor awhile. But, | would like to get the rocket fixed before the hull fails so the humans can
take the whole ship back up when it istime for them to go. | would guess we have at least two human
minutes"



"That gives usfour greats of turns,” Cliff-Web said. "'l should be able to get the drive built in lessthan
two.|f we get the money." He turned his attention to the three-dimensional scene floating above the floor
infront of the slvery holovid screen. Thelegidators had gathered in alarge depression in the center of
Bright that served as ameeting compound. The place wasn't used very often lately, snce most large
gatherings for bus ness and entertainment were carried out through multiple communications linkups
rather than in person.

Thiswasthelast session of the legidature before the recess for e ections, however, and it was
traditionally held a the meeting compound. Thelast item of business|eft in this great's sesson wasthe
goppropriation of the money to build the giant scale inertia drive engine needed to replace thefaling engine
on the human herder rocket. The large, doughnut-shaped device had been dubbed the " Jumbo Bagd™ by
the holovid newscasters. The name came from the engine's resemblance to a confection eaten by the
humans. One of the legidators was spesking, and the holocamera zoomed in on the waving eye-stubs as
the spesker's pad amplified histread motions.

"... 1, for one, don't want to go back to my clan just before election and say that we are going to have to
raise taxes just to save abunch of ignorant Slow Ones who were too dumb to build their spacecraft
correctly. Let them rescue themsalves, | say!™

"I'm sure my esteemed colleague in the third sextant of the chamber didn't really mean that," another
gpeaker chided. "We certainly can't blame the Slow Onesfor being ignorant. They live so dowly that
there is no chance they

will ever catch up with us. Y et they are not animals. We cannot ignore their plight and just let them die.
After dl, they did help usonce.”

"But that was long ago. Back when we were still but savages. We have paid them back in full by filling
up their memory crystalswith al the advanced technology they could possibly use. We even cleaned out
the black holesin their Sun to stop the ice ages they would otherwise have to face. We owe them
nothing, | say. Space exploration is dangerous. People—humans and chedla dike—are often killed by
unforeseen accidents. These Sow Ones knew they were on arisky mission when they volunteered. They
were unlucky and will have to accept their fate. Why should we empty our pouchesto save them from
their own foolhardi-ness. | will voteNo!™

"He can't be serioud!" Cliff-Web exploded in anger. "We can't et those humans die when we could
eadly save them! He must be playing to the voters. Isthere redly a chance that those foolswon't give us

the money?'

"If it comesto atdly thisturn, the appropriation will probably pass, dthough it will be close," Star-Glider
cdculated. "What | am afraid of isthat they will decideto put thetaly off until after the eections. Wewill
then have alarge number of newly dected clan representatives and we will have to go through the whole
round of re-educating and re-justifying. It could cost usafull greet of turns, and timeis getting short...."

Another cheelamoved to a speaker's pad. She had to be leader of the fourth sextant since she came
from the frontmost pad of that sextant. Her body waslarge and firm and she had great presence. The
wave-pattern in her eye-stub motions moved dower and Sower as she drew the attention of the
assembled legidators.

"The legidator from thefirst sextant and the legidator from the third sextant are both competent people
They have both looked at the same set of facts yet can't seem to agree. | am sure that there are others of
you with smilar differences of opinion. | would like to propose acompromise position. | recommend that



we return this gppropriations scroll to the holein the scroll wall that it came from, and pull it again when
the dectionsare over. By that timewewill have more information from our accountants and engineers
and we can make amore knowledgeabl e decision. Perhaps by that time,

they will have found aless costly way of carrying out the project.”

"The humans are in danger, we must act now if we are going to do any good at dl!" said atread from the
first sextant. Theleader of the fourth sextant paused, formed apair of tendrils, reached into a pouch, and
pulled out a scroll. She placed it on the floor where the gravity held it flat. Lowering one of her eyes near
the ground, she proceeded to read.

"Record of the reportsto the L egidative Sub-Group on Space, Communications, and Slow One
Interactions. Dated Turn 112 of the 2875th great of turns since Contact. A progress report from the
Commander of the Slow One Rescue Expedition, Admira Star-Glider." She skipped over aportion,
then continued.”

"l quote Admira Star-Glider. 'Our anaysts estimate the tides will be high enough to tear the hull of the
human spacecraft by 2880. The humans can survivein thetida protection tanks until perhaps 3010." "
she continued. "In alater section ... 'From the time agtart is authorized, our engineers estimate that it will
take about two greatsto make theinertia drive engineand ingall it in the human rocket." "

"We havetime. In afew turnsit will bejust 2876. The humanswill be safefor at least four grests, and
we only need two greats to complete the task. Surely we can defer adecision for ashort period while we
go through eections.”

The leader of thefirst sextant moved swiftly forward to a speaker's pad. " The distinguished leader of the
fourth sextant neglected to continue the quote of the Commander of the Slow One Rescue Expedition.
Would she please read the next portion of the report while she hasit so conveniently under tread?

Her eye-stubs twitching in annoyance, she continued reading. " 'If thereisadday in the start of
congtruction, however, the actual cost may exceed the present estimated cost. To maintain the schedule,
anumber of fabrication stepswill have to betaken in pardld. Thereisapossibility of error and costly
rework may be necessary.'" Sheraised her eye from the scroll, "Y es, thereisrisk in delaying the start,
but thereisrisk in starting now and not looking for aless expensve solution. Asleader of the fourth
sextant, | pressfor atally on holing the scrall.”

"That doesit," Star-Glider muttered. "Once aleader of a sextant pressesfor ataly, debate stops until
thetdly is

taken. I'm glad she was at |east made to read the part about the extra expense, but she covered hersalf
well. Thisisgoing to be close. If thetally were yes or no to appropriate the money, then we would
probably win, because no one wants to go on scroll as being willing to let the humansdie. But therearea
lot of yestdliesthat would be just as happy to put off adecison until later.”

The view on the holovid zoomed back to show the legidators moving to their pads, where they touched
their tread screensto indicate their tallies. In aglowing rectangle inset in the center of the holovid block,
Cliff-Web could see the taly. It had reached 114 Yes and 112No for holing of the scroll when two more
legidators scurried down the ramps and the total wastied at 114 each.

"Thereisonelegidaor missng!" Admira Star-Glider exclamed.



"] see someonein the back."

"Bright's Cursal” Admird Star-Glider quickly identified the missing chedla. "It's Talking-Tread of thefifth
sextant. HE's bound to tally for holing the scroll. But he's only got three sethturnsto get to hisvoting pad.”

They watched the legidator moving down the ramp. He was one of the senior legidators, and his pad
was down near the center of the meeting bowl.

"One sethturn left,” Star-Glider whispered. "Just 12 blinks...8...7...6..5..4..3...2.." Agong
rang out and thetally remained tied at 114 Yes and 114No.

"Atietdly isnotdly," thetaly counter announced.

"Wevewon!" shouted Star-Glider'simage so loudly that Cliff-Web felt histread tingle. "Pack your
pouches. I'll seeyou at the East Pole Spacecraft Assembly Plant.”

"Won?" Cliff-Web said. "They haven't even started to take atally on the appropriation. How can we
have won?'

"Congdering how easy it is on the brain-knot of alegidator to postpone things, that last tally was an
overwhelming victory. Take my word, when they findly do get around to voting on the appropriations
scroll, it will be3to 1 inour favor.”

But Star-Glider was wrong. With the leader of the fourth sextant pressing for atread tdly, the vote was
unanimous.

Cliff-Web turned off the holovid and returned to his gardening. It wouldn't do to leave the border
unfinished, and he needed thellittle bit of peaceful relaxation that came from

working the soft crumbled crust with his manipulators before he went off to take persona charge of one
of the larger engineering projects his company was undertaking.

The gardening finished, he returned to his quarters and started to stuff his pouches with the things he
would need during hislong trip avay from the compound.

"Moving-Sand!" he called. "Where are my engineering badges and body paint? There's bound to be
someforma ceremoniesand | will have to wear them.”

"They aredill in your travel bag," said Moving-Sand, bringing the bag to him. ™Y ou never unpacked
from the last trip. | took out abunch of dirty wipersthat had so much dirt and food stains on them you
could use them for compost. There are clean rolls of wipers and some glow-jewelsin the lower left hole
of your dressngwadll."

"Just put the wipersin the bag,” said Cliff-Web. The glow-jewds can stay. Thisisajob, not aparty.”

"Youwill take the glow-jewds" Moving-Sand ingsted. "Y ou'll be visiting the space Sations and Topside
Patform. You may not think much of yourself, but you're a celebrity to those people. There will be
receptions, and you should ook like the owner of one of the largest private companies on Egg.”
Moving-Sand pulled the radioactive jewels made of neutron-fat uranium crystals out of the holein the
dressng wall. He gave them to Cliff-Web, who watched the jewe sfor awhile asthey sparkled with
gammearray emisson from the spontaneoudy fissoning uranium nucle, then tucked them into histravel



bag. He opened a pouch in his side and tucked the travel bag away in his body. He would have to take it
out again when he took the Jump L oop transport. They only adlowed asmal amount of pouched baggage
inthe main cabin of the jumpcraft.

He went to his study, pouched afew instruments and technica scrolls, then gave hisrobotic office
secretary ingructionsfor handling messages. Lassie, having seen her master leave many times before,
moved dowly from her resting pad and came over to have him pat her on the eye-stubs. As Cliff-Web
patted the balding Slink, he made soft € ectronic whispering noisesto her, while at the sametimetalking
to Moving-Sand with his undertread.

"It will be a least a hdf-grest before | can take time away from the project to come back for avisit,” he
sad. "It could bethat Lassiewill diewhilel'm gone."

"I'll take care of her," Moving-Sand promised. "Therest of the Slinkswill be glad to have something
bes des How-Slow mest in their meat-bins."

"Dont feed her to the Sinks" said Cliff-Web. " She has been my faithful Slink since engineering schodl. |
will est her mysdf.”

"l can't understand you!" Moving-Sand sounded disgusted. "Here you are rich enough to eat prime
chedla steeks every day and now you tell me you want to suck old, stringy Slink meat.”

"I do," said Cliff-Web. "But perhaps you're right about it being old. Better make ground meat out of the
tougher cuts." He gave Lassie onelast pat, picked up his mascot plant Pretty-Web, and flowed out the
door, through the courtyard, and out to the street where arobotic glide-car was waiting to take him to
the Jump L oop.

Hedid onto the waiting plate of thick metal between the front shield and the rear power unit, and the
trangparent superconducting shell closed over him. The glide-car rose afew microns and sped down the
dreet, riding on the traveling ripples of magnetic fied that it generated in its base plate.

The passenger termina for the Jump Loop was on the outskirts of Bright, not far from the ruins of the
ancient Holy Temple. There was some restoration work going on there, and Cliff-Web could see the
large crust-moving machines working on an eye-mound. The job was one of the few that Web
Congtruction had lost. He and his engineers were used to high-technology jobs and always ended up
losing on price for crust-moving projects. The glide-car cameto ahalt, and Cliff-Web inserted his
magnecard in the dot. The glide-car subtracted 8 stars and 64 greths and released him from his
temporary transparent prison.

Thetermina wasin atough part of town, so he moved quickly acrossthe street toward the door
marked IN. Just as he activated the automatic door with histread, asmal youngling burst through the
opening going the wrong way. He wasfilthy and his decorationless hide had more scars than most
soldiers. Holding the door open with histread, he jabbed a sharp metal pricker at Cliff-Web, who
rapidly reversed histread ripple.

"That's right, you fat egg-sucker. Move back and you won't get hurt." He looked back through the door.

"Crumpled-Tread ... Speckle-Top ... Moveit!" he hollered. "The Clankers are right behind you!" Two
more street urchins burst through the door; they were even smaler than the gang leader. Thelittlest one
had some costume jewelry and an embroidered wiper she had obvioudy stolen. She was no morethan a
hatchling, and Cliff-Web could look down on her topside to see that " Speckle-Top" wasindeed covered



with spots of different emittance than the rest of her body. The speckled pattern extended to her eyes,
some of which were pink instead of the norma dark red.

Crumpled-Tread gave the gang leader one of the two travel bags he had snatched, and the three street
urchinstook off in opposite directions. Cliff-Web heard a banging on the closing automatic door and
stepped on the activator mat to open the door and let the Public Peace Officer out. Her twelve eyestook
everything in at aglance, and she took off after the gang leader, who was lill trying to stuff a heavy trave
bag in apouch. Cliff-Web watched her go, but it was obvious that the officer, weighed down with her
wegpons, badges, and communicator, was not likely to catch the fleet youngling.

Cliff-Web had been gppdled by the size of the smallest thief. In his clan hatchery, ahatchling thissize
would il be playing with the Old Ones, hearing the ancient sories of the clan heroes and their exploits.

The little one must be what the socid workers called a"dump hatchling.” 1ts mother was probably a
clanless prostitute who left her egg at thelocal dump. If the egg wasn't eaten by scavengers, thelittle
hatchling had areasonable chance of living, snce newly hatched chedla could feed themsdaves and there
was plenty of food at the dump. Older hatchlings would take the dump hatchlings under their mantle and
then teach them to sted for them.

Just thinking of the poor, unprotected hatchling with its ugly speckled top brought a surge of protective
emotion through Cliff-Web's body. He wanted to find that poor hatchling, throw his protective mantle
over the ugly scarred body, and feed her, and love her. He wanted....

Cliff-Web shook himsdf and drove back the feding. He couldn't allow his hormonesto turn himinto an
Old Oneyet. He had ajob to do. He flowed through the door and entered the termind, al business. He
found the gate and went through, his magnecard confirming hisreservation for the

launch. Since the jJump-fare was amajor expenditure, they had atread-reader at the gate that verified he
was the true owner of the card.

Asheglided onto the long, dender vehicle, an attendant assisted him in depouching histravel bag. Now
ggnificantly thinner, he made hisway up the narrow aide and did sdewaysinto hisdot. Heraised the
pand that would keep his body from dipping out into the aide during acceleration, pulled out ascroll, and
darted reading it the hard way in the cramped quarters. He scanned asmall portion while he used his
tendrilsto unroll one end while herolled up the other.

The jJumpcraft [eft on time, and he put away the scroll to watch as the clear superconducting shields
moved up to enclose the compartments. The vehicle did down a chute to the start of the Jump Loop
proper. The Jump Loop looked like aflattened pipe that traveled along the crust for awhile, then dowly
rased itsdf up off the crust into the sky in seeming defiance of the tremendous gravity of Egg. Cliff-Web's
ade mate was ayoungling that looked asif he had just |eft the Combined Clans Engineering Academy in
Bright. He was wearing his engineering badges, and they looked newly made.

"Surelooksimpossible, doesn't it," said the youngling.

"Asif it might fal down," Cliff-Web responded.

"Don't worry," the youngling reassured him. "Everything is perfectly safe. Y ou see, what isholding it up is
what you can't see, the super-high-speed band traveling inside the pipe. There isabig underground

electromagnetic linear motor in atunnel to the east of herethat is pushing the belt up to high speed and
feeding it into the pipe.”



They felt abump asthe nose of the vehicle started to tip up and they were pushed to the back of their
dots.

"Wejust passed over the bending magnet that deflected the belt upward,” the youngling engineer
explained. "The belt istraveling a nearly aquarter of the speed of light and would go into orbit if it didn't
haveto carry the weight of the pipe.”

"Oh. Redlly?"

"Yes," sad the engineer. "But don't worry, were not going into space. The pipe rides on the moving belt
using superconducting guides and soon bends the belt over S0 it istraveling above the surface of Egg.
Here we go. Fed the ac-

celeration as the vehicle magnegrips start to couple to the belt?!

They sank even degper into their dots asthe vehicle started to climb up aong the pipe on two tracks of
superconducting glide-ways while extracting energy from the highspeed belt insgde the pipe. They built up
gpeed, flattened out a 10 meters and moved swiftly down the 2 kilometer long pipe. To ther [eft was an
identical pipe carrying the belt on itsreturn journey to the termina they just left. A diver shot by on the
left track, glowing dightly at the nose.

"That's an orbita jumpcraft returning from space,” said the young engineer. "The red problem with the
jumpcraft is dowing down enough to land. Unlike Earth, the atmosphere on Egg istoo thin for
aerobraking. Magnetic drag won't work either. It will just melt the jumpcraft. To dow down, they glide
aong the pipe and put the vehicle energy into the belt. We will take some of that energy back when we
leave. Since we don't need to accelerate that much, we will probably transfer to the eastward belt at the
haf-way sation.”

At the one kilometer point, aswitch in the guide-ways sent them in asmal loop that turned them to the
east. Cliff-Web, having ridden the Jump Loop many times, was ableto fed thetiny increasein gravity on
his body asthe gravity-field generators built into the base of the vehicle were activated. The magnegrips
grabbed the belt, and they started accelerating.

"They're supposed to turn on the gravity first!" the engineer explained, his eye-stubs twitching nervoudly.
"When we |eave the end of the loop and fly off, werein freefal. The gravity hasto be on or well blow

up!™

"I'm sure the pilot istaking care of things. | understand the gravity generators are quite expensive to
operate so heis probably waiting until the last blink.” The vehicle flew off the end of the pipe a aquarter
of the speed of light, and they both expanded vertically asthe gravity dropped to amere million gees.

"Doesn't fed like much, doesit?' The youngling was obvioudy relieved. "Buit it's enough to keep our
electrons from going into orbits around our nuclei and causing our nuclear moleculesto break up.”

The sub-orbitd flight one-quarter of the way around Egg only took them two methturns at their
near-relativigtic veloc-

ity. But during that time Cliff-Web heard al about the youngling's new job working on the Jumbo Bagd.

"Thiswill bethe biggest inertiadrive engine ever built, and probably the biggest that willever be built. But



Web Construction isthe biggest construction company on Egg, and they are big enough to do it. | was
aure lucky to get my first job with them. They treet their engineersright if they work hard, and that's what
I'm going to do. I'm assigned to the team that will build the launch cradlesfor the engine segments. Those
aethe..."

" think we are coming to Swift's Climb," said Cliff-Web.

The young engineer looked ahead. "The Jump Loop hereis shorter than the one at Bright's Heaven," he
sad. "They only used it for sub-orbital flights. The one a Bright's Heaven can accelerate vehiclesup to
haf the speed of light, more than enough for escape from Egg.”

The pilot was using thrusters as he lined up the vehicle with the two long streaks hovering above the
crust. Swift's Climb was a blotch in the background with arectangular street grid that turned random as
the city dowly climbed the foothills of the East Pole mountains to the resort areas hidden in the upper
valeys. High above them loomed the Space Fountain, ametallic streak that disappeared into the sky
many kilometers overhead.

"That's another project my company isworking on," said the engineer. "Isn't it amazing? It's sort of a
vertical jump loop, but it uses astream of ringsinstead of abelt.”

They decelerated down to ground speeds as the vehicle coasted to a hdt ingde the terminal. The young
engineer was dready out in the aide, pushing hisway to thetravel bag bin. Cliff-Web followed behind,
taking his cleft-wort plant out of his pouch and letting it cool off to the sky.

The youngling looked at the plant with interest. "That plant looks just like the one that Web Construction
usesonitssgns” hesad. "Well, it was nice taking to you. What will you be doing in Swift's Climb?"

"Oh, I'll be working on the Jumbo Bagel, too," said Cliff-Web.
"Y ou will? Whét divison areyou in? Launch Cradle?’
"No. | take care of long-range planning and finance."

"Oh. Wdll, | guess someone hasto do the scrollwork. But the redl funisin the engineering. Eyeyou
someturn,” he

sad as he pushed hisway off through the strong vertical magnetic field that permeated Swift's Climb.

Cliff-Web fdt old as he flowed into the rear dot of the chauffeur-driven company car that was waiting
for himin the dreet.

"Adminigtration Compound,” hetold the driver. "Wait! I've changed my mind. Take meto the
Spacecraft Assembly Plant. The scrollwork can wait.”

While the glide-car was making itsway through traffic to the plant on the outskirts of Swift's Climb,
Cliff-Web made acdl through the mobile communicator to Star-Glider at the Combined Clans Space
Center,

"I've pushed the contract through the bureaucracy at Bright's Heaven and the Space Center,”
Star-Glider reported. "It isready for your tread-print. Where shal | bring it? | want to get started.”



"Weve dready started. Why don't you meet me at the assembly plant? | want to see the mock-up
before they tear it down to make room for the red thing."

The Web Construction Spacecraft Assembly Plant wasright on the launch base grounds not far from the
Space Center headquarters building, so Star-Glider was there before Cliff-Web arrived.

"Have anicejump?' Star-Glider asked politely.
Cliff-Web paused. "It was ... interesting,” hefindly said. "Let's go see the mock-up.”

The scaffolding surrounding the mock-up could be seen in the distance. They entered through the
security gate, then asmall glide-car took them on atour around the giant circular structure.

"1 had the engineers do afull-scale mass model on the mock-up so that we could get the stress
scaffolding built correctly. Although the engine will operate in space, we have to assemble and stressit on
Egg so that we know it can withstand the operating stresses when we turn it on in space.”

Star-Glider looked up to see achedagliding across anarrow beam high above him aseadly asif she
were on the crust.

"How high upisshe?' Star-Glider asked.

"Thethickness of the engineis 48 millimeters," Cliff-Web told him. " So the top of the scaffolding must be
about 60 millimeters.”

"I don't mind looking down from orbit,” said Star-Glider. "But | would never have the nerveto try that."

"Few chedlado. We find the best ones are from the White Rock Clan. They spend most of their
hatchling time playing around steep dliffs”

The glide-car stopped near a break in the structure. One segment of the mock-up had been pulled aside.

"Theenginewill be built in twelve segments,” said Cliff-Web. "After Sresstesting, the ssgmentswill be
launched separately and reassembled in space.”

The glide-car moved through the gap in the doughnut-shaped engine and they could see the complex of
energy extractors, stress negators, and vortex generators that would manipulate the vacuum itsalf and
extract energy from it, then use that energy to give inertiato the vacuum so that it could be used as
reaction massfor the thraster to push againg.

The glide-car stopped near the scaffold eevator, and they took it up to the top viewing platform. Their
bodies safely protected behind barriers, they looked down at the 144-millimeter diameter "bagd” with a
bite taken out of it.

"Inagreat of turnsthe mock-up will be replaced with thered thing," Cliff-Web told him.

"Let's get that contract Signed and get going,” said Star-Glider. "The gravity tides are starting to cause
noticeable distortionsin Dragon Sayer."

The fabrication of the twelve segments of the Jumbo Bagel wasfinished on time, but the stresstest
brought out aflaw inthe design. A power connector failed when the superconducting shield was



activated.

"There are 144 connectorsin each segment, and there are twelve segments,” said Cliff-Web. "The
rework will take aminimum of 12 chedla-greats and put us 24 turns behind schedule.”

"I'll go to the Budget Sub-Group of the legidature and ask for an increase in funds,” Star-Glider
promised. "1 warned them this kind of thing could happen if they delayed on the start. How much do you
need?'

"Nothing," Cliff-Web replied. "I'll pay the difference out of my own pouch. Just explain to them why we
will belate”

A hdf agrest later thelast of the segments were loaded into the spherically shaped launch cradles that
were haf scaffolding and haf spacecraft. The sphere was hauled to the middie of an

open field and placed into adepression at the center. Buried under the ground was agravity catapult that
firgt levitated the sphere about 100 millimeters above the crust so the inertia drive engines could be
activated. Then, enginesthrusting, the sphere was tossed into space by a short burst of gravitationa
repulson from the gigantic coils buried in the ground.

"Prom zero to one-third the speed of light in ablink," Cliff-Web remarked "yet because gravity forces
were used, there were hardly any stresses.”

"Amazing for amachinethat old,” Star-Glider sad. "Well, shdl wefollow it up?'

"I want to ingpect the progress on the Space Fountain first," said Cliff-Web. "I'll seeyou at the East Pole
Space Station.”

Admira Star-Glider took advantage of the launch of anewly commissioned scout ship to experience
being catapulted into space. The gravity catapult wasn't used for ordinary travel anymore sinceit cost so
much to operate. Cliff-Web checked out the work on the Space Fountain, jumped back to Bright's
Heaven, spent afew turns gardening and playing with his pets, then it was back to the Jump Loop for a
long jump up to the East Pole Space Station. He and Star-Glider went out on asmall cruiser to ingpect
theingtdlation of the Jumbo Bagd on a converted cargo carrier. They got therejust as the last segment
was put into place.

"In afew turns my job will be done and yourswill start,” Cliff-Web said.
"Good," Star-Glider said. "We'rejust in time. We have started to see some damage in Dragon Sayer's

pressure hull, but it istill intact. The humans have abandoned the communications console and are
retreating into the protection tanks."
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The gravity tugs were getting worse. A meta drinking flask broke loose in the gdlley and came shooting
up the passageway from the deck below. It flashed by Amditaand headed for one of the science
electronics consoles st in the outer wall of the main deck between the portholes. The drinking flask



smashed into one of the knobs on the console, and soon there were three missiles shooting back and
forth around the main deck—a dented meta bulb and two sharp plastic knob halves.

"That doesit," Pierre declared. "It's too dangerous out here. Let's get into the tanks!™

"But once we'rein the tanks, there's nothing we can do to save the ship,” argued Amalita, hanging onto a
stanchion. Cesar didn't argue with Pierre and soon was shutting his hatch door.

Pierre pointed at the outer wall of Dragon Slayer, which was twisting noticeably under the extreme
gravitationa forces.

"Once the pressure hull goes, those tanks will be the only thing that will keep usdive," hereplied. "In
you go." He opened the hatch to her tank and held it open for her.

Reluctantly, she opened the locker door beneath the hatch, took out the breathing mask, and put it on.
Just then the metd drinking flask came flying in toward them. Amditafielded it onthefly, tucked it insde
the locker, latched the door shut, and climbed quickly into the tank, adjusting her mask as she did so.
Pierre checked her tank, then asthe water splashed up on the porthole, he made hisway around the
centra column, trying to stay as close to the center of mass of the ship as possible to keep the
gravitational forces down. Just before he closed his own hatch door, he noticed that the latching
mechanism for the metdlic shields over one of the outside portholes had failed and he could ook out and
see the deadly neutron star whirling by the porthole five times a second. Fortunately the glasswas il
holding pressure. As he was closing his hatch door, he saw a cluster of bright, starlike objects appear just
outside the porthole.
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"Holy Egg!" exclaimed one of the cheela crew asthe small armada of cheela spacecraft drifted in
between the large glowing condensed asteroids. Engines working continuously to compensate for the
congtantly changing gravity field pattern caused by the out-of-position asteroids, the spacecraft settled
into a synchronous position some fifteen meters out from the hull of Dragon Slayer. They were near one
of the viewing ports where the metdlic shield had been drawn back.

"Break out aflitter for me" commanded Star-Glider.

"Yes, Admird!" replied his second-in-command, Captain Bright-Star. Her tread'trummed a command
into the crystaline hull of the spaceship where it was picked up by the flitter

launching crew on the opposite hemisphere of their spherica spaceship.

"May | accompany you on another flitter?" Bright-Star asked with an electronic whisper.

"Certainly. It isnot often we get achanceto look at ahuman in theflesh. | understand they look very
strange since the X-rays penetrate right through them and you can see the manipulator bonesinside them.

In fact, I'm sure most of the crew would like an opportunity to see the Slow Ones. Break out some
X-ray illuminators and take them over to that portholeto illuminate theinsde.”



With the X-ray illuminatorsin place, the crew could see through the heavily tinted, fuzzy glass. Themain
deck was empty except for two large, jagged objects floating dowly by. They were nearly transparent
except for abent piece of metal embedded in aholein one of them. Using the map of Dragon Sayer
obtained from the archive files, Star-Glider was able to identify the hatch door to Pierrés tank. The hatch
door was haf open, and in the hatch Star-Glider could see a strangely shaped and colored blob. It was
Pierre's head. At the center of the blob was ardatively dense violet structure with four holesinit. The
bony skull was covered with blue-white flesh, while the top and bottom had faint yellow-white strands of
hair.

"Why doesn't he close the hatch door?"' Bright-Star asked.
"Heis. It just takes along time for the Slow Onesto doanything” Star-Glider replied. "'If you come

back in afew turns, you will be able to see that the hatch door is shutting. But it will take adozen turns
before he getsit closed and latched.”

Another flitter joined them. Riding on top was Watson-Crick, Professor of Humanology at the Inner Eye
Indtitute and Chief Scientist on the expedition.

"Admira Star-Glider," he began. "I recognize that our origind plan had been to study the humans and
their spacecraft after the herder rocket has been fixed. But with al the humansin the protection tanks but
one, and only the head of that one available for analys's, | waswondering if you might dlow us some
research time now, before Pierre closes his hatch door.”

"Y ou wouldn't be asking if the legidature had only moved ahead on this project more quickly,” said
Star-Glider. "We would have been here two minutes ago and had three humansto study.”

"Itisredly too bad," Watson-Crick agreed. "Our modern

Instruments are much more sophisticated than the ones used the last time chegla had the opportunity to
andyze ahuman.”

"When wasthat?' Bright-Star asked.
"Over athousand greats ago," Watson-Crick replied. "Could we have adozen turns, Admird?"

Star-Glider considered. "I'll give you ahalf-dozen. Then wed better get on with the main purpose of the
mission—fix that rocket and rescue the humans.™

The humanol ogists were greeatly disappointed that al they had to sudy was ahuman head, andit was
over two meters from the porthole. But they did what they could and were finished when only five turns
were up.
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"Well," Star-Glider prompted as soon as Watson-Crick told him they were finished. "A whole human
second has gone by. Let's get busy and rescue them. Head out to that malfunctioning herder rocket, then
ready the cargo ship to put its replacement enginein place.”



Bright-Star tapped the message into the hull with her under-tread. Soon the giant cheela spacecraft, as
big as abasketball, smoothly moved over toward one of the six glowing red masses surrounding Dragon
Sayer.

Thetiny glowing ship approached to within afew meters of the gigantic stainless stedl girdersthat held
the failing rocket engine to the main body of the herder rocket.

"Becareful," Star-Glider warned. "Don't get too close. That Suff isasfragile asa Tiny-Shell hatchling.”

"Launch the cutters and collectors,"'trummed Bright-Star, and a collection of smaller spheres emerged
from depressionsin the sde of thelarge spherical cruiser. The smalest of thetiny shipswere one-chedla
flitter gpheres, not much bigger than a chedla body. Each cheda brandished along dragon-crystal cutter.
Aslarge as swords, they were epecidly designed for thismission.

They approached the girders at selected joints and proceeded to dice through the hard stedl of the beam
asif it werefog. Other chedladirected larger robotic spacecraft in azig-zag pattern through the thrust
chamber of the sputtering rocket engine. The extreme gravitationa tides of the black holesingde the
cheela spacecraft tore the steel chamber into incandescent

threads, the material compressing and sucking down onto the surface of the spacecraft where it
disappeared in aflash of light, leaving atiny lump of degenerate matter on the surface of the sphere that
rapidly spread out into athin incandescent sheet. With the rocket chamber removed from the herder
rocket, it wastime to instd| the replacement engine that the chedlahad brought with them.

"Bring up the cargo ship," said Star-Glider. "But, take your time and do it right, we have awholeturn
beforetherocket isdueto fireagain.”

The cargo ship moved up into the void at the rear of the herder rocket where the engine had been. The
cargo ship, asphere 360 millimetersin diameter, carried embedded in its surface the 144-millimeter
doughnut-shaped engine. Both were dwarfed by the gutted remains of the 10-meter diameter herder
rocket body.

"Enginein pogtion,” Bright-Star reported.
"Release engine and remove cargo ship,” Star-Glider commanded.

The Jumbo Bagel and the cargo sphere separated. As the sphere moved off, violet force beams shot out
from tiny bumps on the glowing white doughnut, to grasp the girder cut-off points on the frame of the
herder rocket. The violet beams varied in brightness as they brought the rocket under control. Thetiny,
but massive, engine was now instaled.

Star-Glider felt the sethturnstick away on the chronometer at the top of the console under histread.
When the proper time came he gave the order.

"Activateinetiadrive"

Theviolet traction beams holding the engine brightened, and there was awarping of space emanating
from the hole in the doughnut. The star field to the rear of the herder rocket wavered. After along wait of
nearly adothturn, the engine cut off, itsjob on this cycle of the rotation done. They would have to wait
for eeven more dothturns before the engine would be caled on again, so there waslittle to do but clean



up and wait. Then there would begin the long tedious process of checking out the operation of the engine
for anumber of cycles before the expedition left the engine operating on its own and returned to the
surface of Egg.

Star-Glider was pleased. The mission had been a success. Three of his eyesfocused on those of hisfirst
officer.

"Announce arest-turn, Bright-Star," he whispered. "And pierce the pulp-bags”

But before the captain could'trum the official command, the admird's eectronic whisper had been
picked up by the bridge crew. Soon Star-Glider heard subdued tappings echoing throughout the
spacecraft. He flipped atendril at the captain, silencing her before she started to'trum the command into
the deck. Thetwo listened with their treads. They heard arustle of eager treads hurrying toward the
recreation areawhere the pulp-bags were stored. The wave-pattern of Star-Glider's eye-stubs
devel oped an annoyed twitch. Bright-Star knew what was coming and picked up the sengitive edges of
her tread as aroar shook the crystal hull undertread.

"BUT FIRST!!!" came the Swift-stopping shout from the Admird'stread. "An INSPECTION!!! A
wet-eye-ball ingpection!”

A shocked slence followed throughout the ship. The only sound coming through the hull was the throb
of theidling inertiadrive engines.

"Look at this place!'trummed Star-Glider as he moved about the bridge, his tread tossing up bits of
trash and dugt, histendrilsflipping at offending inggniaon junior officersthat weren't held exactly
horizonta to thelocd verticd.

"How can | expect the rest of the crew to keep this place ship shape when the bridge looks like a Flow
Sow walow!" He glided over adisplay screen in the deck, then exploded again.

"What Tiny-Shell-brained offspring of a Slink dribbled pulp juice on the screen?? The taste of those
gpots burns my tread. | want that screen cleaned and | want this ship cleaned until | can put awet
eye-bdl on any spot without blinking!!"

He stormed off to his private quarters and dammed the diding door. He waited afew methturns, then
concentrated on the vibrations coming through the hull. There was a subdued murmur as Bright-Star and
the rest of the officers gpread throughout the ship. Then there came the shuffling sound of the crew as
they started the long overdue cleanup of the ship.

Star-Glider formed atendril, inserted it into a pouch in hissSide, and pulled out amagnekey. He inserted
the key into adot inthe side of hislocker, did open the door and pulled out asmal bag of West Pole
Double-Digtilled, the best on Egg. Carrying the bag, he shuffled tiredly over to hisresting pad, his body
seeming to deflate as he relaxed his command posiure

and spread out on the soft decorated mat. He put the bag of pulp in hisdrinking pouch and with a
powerful squeeze from his pouch muscles, broke the bag and started to squeeze the pungent juice
through the thin membrane at the back of the pouch. He fluffed up his manipulator pillow, formed asmal
holding manipulator and laid it on the pillow. He then used atendril to extract one of his twelve-pointed
dar-shaped admird'sinsigniafrom its holding sphincter in hisside. He brought the star near hisdrinking
pouch, spit some pulp-juice on it, transferred it to his holding manipulator, and proceeded to buff it to a
high polish with awell-used rag. To help passthetime, heflicked on hisholovid and watched thefina



segment of theQui-Qui Revue. Qui-Qui was alittle past her prime, but shewas il the sexiest femaleon
holovid.
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"The cheda must have fixed the herder rocket,” said Amditafrom her tank, her voice dtered by the
bresthing mask. "Thereis till no rocket exhaudt, but the gravity tides are getting weeker."

Pierre shifted his glance from Amdita'simage in the upper left of his split screen to the view seen by the
one remaining outside camera

"I noticed some activity at the rear of the rocket just a second ago and now thereisabrightly glowing
framework where the engine used to be," said Pierre.

Amadlitaactivated the miniaturized engineering control panel in her tank and zoomed the cameraiin to
focus on the rear of the herder rocket. Five times a second the star field in back of the rocket wavered.
Sowly, the wandering compensator mass was moved back to its correct position and once again began
to coordinate its motion with that of the others, the invisible warping of one of its herder rockets
contrasting with the brilliant rocket blastsfrom the rest.

Soon the humans in the tanks could no longer fedl theresidud tida tugs and their ears stopped sensing
the ultrasonic beams that had protected them from the pulls at their extremities.

"l guessit's safeto comeout,” Pierre said looking at the five facesin the split screen display insde his
tank.

"What about Seiko?" Jean asked.

Pierre |looked at the screen next to the one that held Jean'simage. Seiko till had her eyes closed and
was breathing very dowly.

"1 recommend we let her deep,” said Doc Wong'simage from the screen below. "I'll keep awatch on
her in case she has trouble with her breathing mask.”

"Last one out of the water isawrinkled prune!™ Abdul was aready starting the purge of histank.

"Wait!" said Amdita. "Let me go out and check first for problems. Theinterior pressure monitor is
holding steady, but there may be leaks or weak spots.” From her console she canceled Abdul's purge
command and started her tank draining instead.

"Put on your space suit before you go wandering around the ship banging on wals" Pierre reminded her.
"Of course." Amalita opened the hatch and listened carefully. Hearing nothing unusua, she pulled hersalf

out of the emptying tank and into the main deck area and ottered up the passageway to the suit storage
locker.



Quiet
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When the Rescue Expedition returned from its successful mission, the Commander of the East Pole
Space Station arranged aformal reception for Admira Star-Glider and his staff. Admira Milky-Way and
anumber of the sextant leaders from the Legidature jumped up for the occasion.

Cliff-Web dutifully shined up his engineer badges, painted hisbody in apattern of slver and yellow that
Moving-Sand had assured him was stylish, plugged his remaining holding sphincterswith glow-jewels,
and suffered through the event.

Thereception started at turnfeast and lasted three dothturns. The foodmats were covered with enough
food and drink to gorge aFlow Slow. There was awhole roasted hatchling with its pouches full of
triposter-nut stuffing and tastefully garnished to cover the accident scar, cubes of Fow Sow marinated in
apungent sauce that Cliff-Web didn't care for, a chopped fruit he hadn't seen before, topped with
pickled Tiny Shell eggs, and baskets piled high with tiny bags of sparkling juice from White Rock City.
Cliff-Web took two and broke one in his eating pouch. The ddlicate flavor of the ditilled pulp juice was
heightened by the spurts of energy from the fissoning uranium nuclel added just before the didtillate was
bagged. Cliff-Web stayed until Admiral Milky-Way climaxed the event by a promotion ceremony for
Admira Star-Glider. Three sextant leaders and three Space Force officers formed acircle around
Star-Glider and each replaced a single twelve-pointed star with atwo star cluster. Star-Glider took the
opportunity to choose anew namefor himsdf. He was now Admira Stedl-Slicer.

Cliff-Web decided it was time to leave when Schuler-Period started making eyes at him. Shewas a
least two pulp-bags past her limit and wastrying to get him to come to her quartersto sample her locker.
Shewasn't bad looking and would have been fun to tread, but he made it a point never to get involved
with government officials. He did too much business with the government. He dipped away while she
was admiring Stedl-Sicer's new stars.

A dothturn later, stripped of his reception finery, he was at the launch deck of the space station, waiting
for aWeb Congtruction Company shuttlecraft to pick him up. The launch deck was on the Egg-facing
sde of the spherical space station. Helooked out at his glowing home world and tried to make out the
cities below. At 406 kilometers distance the cities were blurred patches on the yelow crust, and the only
thing that showed up was the cool patch of the East Pole mountain range with his Space Fountain rising
up fromit.

The top of the Space Fountain stopped at 405,900 meters, while the East Pole Space Station wasin
synchronous orbit at 406,300 meters. The space station was located dightly to one side of the Space
Fountain so he could not only see the nucleus of what wasto be the Topside Platform, but the long stalk



that held it up over the East Pole mountains. As he watched, aglowing dot rose from the platform below
him. It started to drift off to the west, but thrusters brought it back under the space station. The speck
grew larger, turned into aWeb Construction shuttlecraft, and settled on the launch deck. Cliff-Web
recognized the pilot as Heavy-Egg, one of the shift supervisorsfor the Topside Platform crew. With the
two stations this close together, it didn't require atrained space pilot to move from one to the other. Just
another example of how the Space Fountain was going to revol utionize space travel on Egg.

Cliff-Web moved dong the curved ramp that alowed his body to trangition from the gravity field of the
black holein the center of the space ation to thefield of thetiny black hole in the center of the
four-cheda shuttiecraft.

"How isthe job going, Heavy-Egg?" Cliff-Web asked.

"Like agreased Swift, Boss," Heavy-Egg replied, lifting the shuttlecraft verticaly out of itsdimplein the
launch ramp area. "We're way ahead of schedule. We stopped 100 meters short of top-out three turns
ago. I've got the crew making Topside Platform look decent for the topout ceremony. The Chief En-

gineer saysthere's going to be abunch of big badges from Bright's Heaven and the Space Force coming
forit."

Cliff-Web was not looking forward to another formal reception, especially one he would be paying for;
but it was dl part of doing business. They berthed in ahemispherica cradle near the middie of a
50-millimeter flat disk covered with busy workers engaged in the long task of expanding the disk into a
large, 200-millimeter diameter platform that would have low walls to divide the deck into officesand
compounds for the operations crew, and shops and eating places for the passengers and tourists. This
was the top of the three decksin Topside Platform where the passengers and cargo would be transferred
from the Fountain to various space stations and spacecraft and back again.

Cliff-Web and Heavy-Egg glided off the spherica shuttlecraft onto the flat deck.

"It sure feds good being on aflat surface again after dl that time in space on curved decks," Cliff-Web
remarked.

"I know what you mean," Heavy-EQg agreed. "'l never did trust them black holes. | like to be under Egg
gravity, evenif itiskind of wesk."

"During top-out just make sure you stop your crew after 100 meters,” said Cliff-Web. "The gravity from
Egg will il be strong enough to keep ustogether. But if you go 300 meters more, the gravity will drop
to zero...."

"Andwhooshl We get as big as humans.”

"Become acloud of plasma, ismorelikeit,” said Cliff-Web. "Things are progressng well hereon
Topside, let's take the evators to the middle deck.”

They went to aspecia freight elevator reserved for the operations personnel. The tread pad in front of
the elevator door recognized Heavy-Egg's tread and | et them board. They stopped at the middle deck
and moved off into a cavernous room. The deck beneath their tread vibrated with energy. The bottom of
the deck above was not cooled to smulate sky, but was only covered with silver paint. It helped some,
but even though he was an experienced engineer, having something overhead still bothered Cliff-Web.



Therewas aloud clang from nearby.
"Still getting pushouts?' Cliff-Web asked.

"Three or four per turn,” Heavy-Egg answered. 'The Chief Engineer makes us save them and send them
to Qudity. An

up-deflector on platform 200 caused some trouble, but that got fixed. Now Quality sayswe are just
weeding out bad rings."

They moved over to amassive tube that rose out of the deck, curved into alarge arc that touched the
celling overhead, then came back down to penetrate the deck again. Six of them were equally spaced
around the center of the deck. In abin near the tube was a glowing-hot ring suspended in amagnetic
field. A young roustabout was fishing out the ring with ahook. As soon as the ring was placed on the
deck, she sucked her manipulator inside her body to coal it off.

"Bright's Turd!" she swore. "That eye-bdl-sucking catcher field ishot!”

She hadn't sensed their approach on the noisy deck, but now saw them coming with one of her eyes.
She didn't know who the stranger was, but from al the meta hanging off him, he must be some sort of
big badge. She pulled her il stinging manipulator out and picked up thering.

"I'll get thisright over to Quality, Supervisor,” shesad.

"Just ablink, youngling,” said Cliff-Web. "1 want to fed it." The young roustabout looked at her
supervisor, who flicked his eyes at the deck. She put the ring down and the big badge flowed over it.

Thering waslarge, hadf the diameter of acheda Made of highly polished monopole-stabilized
superconducting metd, it was a precison part in a precison machine. Thering was subject to terrific
accderations as it was thrown upward at nearly half the speed of light. Any flaw in the polished surface
could cause local heeting and the possibility of the loss of superconductivity.

"No dents, but there is a hot spot on the outside and atiny stress crack,” said Cliff-Web. He flowed of
the ring and the youngling picked it up and took it off. Cliff-Web then moved over to the side of the
up-pipe and peered through aview port in the side. 1lluminated by the glowing meta of the
room-temperature pipe, the procession of cold silvery rings blended into a seemingly solid bar that
waved dowly back and forth to show that it was a moving stream. The rings had started at nearly half
light-speed at the surface, but as they drifted upward, they lost speed from the intense pull of Egg and the
tiny tugs at each deflector platform. They were till going at one-twel fth light-speed when they reached
Topside Patform.

Cliff-Web peered upward where he could see the black nothingness of the cold bending magnet that
turned therings

around and sent them back down again. Cliff-Web watched the stream carefully for awhile.
"Very seady flow," hefinadly said. "Every acceleration bucket must havearinginit.”
"At last break-turn in Swift's Climb, the Base Plant Supervisor bragged they were at three elevens.”

"The entire crew isdoing an excedllent job," Cliff-Web remarked. "I'd like to ride it down."



"We got some sparelifts,”" said Heavy-Egg. "I'll get one set up. I'm amogt at break-turn, so I'll take you
down."

They took the elevator to the bottom deck. Thiswould be the transfer point for passengers, so the
ceiling was cold black with smulated stars. The lifts on the Space Fountain rode the streams up to this
deck, while the streams of rings continued on to the turning magnets above them on the middle deck. The
passengers and freight transferred to smaller elevatorsthat took them to the top deck, while the liftswere
detached from the streams, pulled back from the hole in the platform and stacked until adown-going lift
was needed.

As Cliff-Web watched, alift was removed from a stack, placed on glide-rails and moved out on support
arms until its deflection coils surrounded the tubes carrying the flowing streams. Each lift used three
stream pairsfor safety. The support arms were pulled back, and the lift bounced lightly asit shifted its
load to the streams. A roustabout hurried over with aramp to cover the crack between the platform and
lift. Cliff-Web waved him back with aflip of hiseye-stubs.

"Saveit for the crust-crawlers," he said, gliding over the sx-micron-wide crack. Hetried to keep his
eyesfocused off in the distance, but some of them insisted on looking down a Egg, 406 kilometers
below histread.

The things aboss must do to maintain respect,he said to himself.

Heavy-Egg activated the lift controls. As soon asthey cleared the bottom deck, the pipe covering the
ring stream ended, and they could see the reflection of Egg's glowing crust in the silvery flow. Except for
thefirst 100 millimeters, where a vacuum pipe was needed to keep the weak e ectron and iron vapor
atmosphere of Egg from heating the rings, there was no solid structure in the tower, not even a skeleton
framework, just flowing rings.

"If you don't mind, Boss, | got afew choresto do while | take you down,” Heavy-Egg said.
"Thejob comesfirst. It would be different if | were a paying passenger.”

"I got to finish the checkout on thislift and later on down deliver apart to Platform 40."
"What kind of checkout? Cliff-Web asked.

"The stream selector controls," Heavy-Egg replied. "Right now weride on dl six streams. Drag on the
up-streams and push on the down-streams. | just got to check that we can turn off acoupler if astream
getsrough and the automatic doesn't do it.”

Cliff-Web wasn't worried. He knew this part of the design well. Thelift could theoreticaly levitate on
just one stream, athough, if it were badly unbaanced, the torque rebalance requirement could cause
problems at the next deflector platform. Two or three streams were more than adequate for a smooth
ride. He watched with interest as Heavy-Egg turned off one coupler after another and checked the
response of the other five couplers asthey took up the load. Then Heavy-Egg turned off al three down
couplers and rode only on the up-streams. He reversed the controls and they switched to riding the
downstreams only without a noticeable glitch in the motion.

"No problemsthere," said Heavy-Egg. "Were coming up on Platform 40."



Hearing the decimal number for the platform at 40 kilometers dtitude made Cliff-Web's eye-stubs
twitch.Every engineering measurement on Egg used the base twelve numbering systemexcept distance.
They had inherited meters, kilometers, and millimeters from the humans and seemed to be stuck with it
despite many attempts to switch to anon-metric length system where the unitswerein easily caculated
multiples of twelve.

Heavy-Egg brought the lift to asmooth stop. A smdl crew was busy repairing aredundant deflector on
stream four-up. Cliff-Web glided over to the edge of the platform. The gravity acceleration on the
platform was now significantly stronger, about one sixteenth that on the surface of Egg. He looked out
over the barrier. At 40 kilometers dtitude he could make out the outline of Swift's Climb and seethe
kilometer-long stresk of the Jump Loop on the east side which he would shortly be using for the jump
home. He hadn't heard anything from

Moving-Sand, so Lassewas il dive, but he wondered if she was till mentaly alert enough to
remember him.

It was nearly turnfeast when Cliff-Web returned to his compound. Asthe front door did into its recess
he was engulfed with aswarrn of happy snuffling Slinks. Even Lasse was there, having dragged hersdlf
from the mat next to the oven as soon as she had heard his familiar scuffle as he came up the Stret.
Lasses clugter had grown with the addition of aclutch of hatchlings. They had never seen Cliff-Web
before, but that didn't stop them from joining the happy throng, leaking from both intake and output
orificesin their hatchling eagerness. He twirled them dl around the eye-rims again and again, until, finaly
satisfied, they rumbled off. Rollo must have forgotten him, because he was back hiding behind Surge,
which wasjust managing to push its way through the magnetic fence that bordered the tasty patch of
parasol plants. Cliff-Web flowed over to the miniature How Slow, and, forming alarge bony
manipulator, gave Surge ahard rap on the armored plate just below one of itstiny eyes.

"Back onthelawn!" he hollered.

Slurge retracted its eyes from the side toward the parasol patch. Without the constant reminder of the
tagty plants coming to its dmaost nonexistent brain-clump, it quickly forgot about the garden and started
back in the other direction onto the lawn, where it continued its methodical munching and sucking. With
the Flow Slow moving in the proper direction, Cliff-Web had timeto look at the arrangement of his
garden. Moving-Sand must have had some success breeding the fountain plants, for therewas atall one
in the center of the circular patch with six more arranged in a hexagon around the centra one. All seven
were sending up hedthy showers of sparks. He then finaly noticed something odd. If he had not just
come from the East Pole he would have noticed it earlier. All the showers of sparks were going straight
up into theair. That wasredlly unusud, for the magnetic declination in this portion of Egg was nearly a
quarter-pi off vertical.

"Moving-Sand!" he pounded into the crust.

From off on adistant corner of the compound came agruff reply. "About time you came back.”

The ancient tracking senses built into the super-sensitive undertread of Cliff-Web ingtantly triangulated
the position of the sound and placed Moving-Sand in the northeast corner of the potting compound. With
his attention riveted on that portion of

the surrounding territory, histread could now pick out the motion of someone else with Moving-Sand.
He flowed across the outer courtyard to the opposite side of the large compound.



"That isan amazing display of fountain plants,” Cliff-Web said as he rounded the potting compound wall.
"One of those plantslooks asif it has been growing for ahaf-dozen turns or more. How did you
accomplish that? And how did you get the fountainsto go straight up?”

"She helped alittle," said Moving-Sand, his eye-stubs twitching in the direction of the stranger. Shewas
alarge, dightly over-bulky femae who was obvioudy well past her egg-bearing prime, but till not quite
ready to quit and tend hatchlings. The norma motion of her eye-stubs switched to the converging wave
greeting pattern as she spoke.

"I am Zero-Gauss, Doctor of Magnetics at the Ingtitute," she said. "I specidizein the study of the
interaction of magnetic fields on plants.™

"Then it isyour compound that has the cleft-wort trained to climb the staircase of supports on the
window."

"Yes" shereplied. "When Moving-Sand came over to inquire about my technique, | learned that you
had alarge collection of strange plant forms. We have had such an interesting time while you were away.
I've explained my varioustricksin usng magnetic fidldsto train plants and anima's, and Moving-Sand has
supplied me with anumber of new types of plantsthat you collected in your various journeys around Egg.
They are not only lovely additionsto my garden, but some of them are proving valuablein my research at
the Indtitute.”

"I noticed that you two have redly improved the performance of the fountain plant in the front circle
bed," Cliff-Web said. "What did you do?'

"I brought over alarge superconducting coil with apersstent current init, and we buried it in the crust
below the root system. Wetilted it so that the direction of the combined magnetic fields of the coil and
Eggisvertica. That way, the jet of sparks from the fountain plant can rise straight up asit does at its
home location at the East Pole."

"Wasalot of work. But it did thetrick," said Moving-Sand grudgingly. That fountain plant has lasted
more than adozen turnsand is till growing. Best | could do before was three turns. Was hardly worth
bothering to plant them.”

"l guess even plants thrive best when conditions are smilar to what they are familiar with,” said
Cliff-Web.

"Not necessarily. In my research laboratory at the Indtitute,” Zero-Gauss explained, "I have found that
many plants grow faster and hedlthier if thereisno magnetic fidd at al.”

"Nofidd at dl?' Cliff-Web's engineering curiosity was aroused. "What do you do? Put them at the
center of some Helmholtz coils and cancd out the magnetic fidd of Egg?”

"l do useapair of large Hemholtz coilsto start with," shereplied. "The coils only zero out the field at the
center, however. Even afew microns away the cancellation is poor enough that the plant is affected.
Between the coils| have built a specia room lined with superconducting shielding where | have
completely diminated the magnetic field of Egg over alarge enough volumethat | can carry out testson
dozens of plant samples at the sametime.”

"I don't understand.” Cliff-Web's eye-stubs were twitching in a confused manner as hisengineer'sbrain
tried to imagine how one could make such aroom. "I suppose you could make aroom with afloor and



wallsmade out of high qudity superconducting plate, but even if the wallswere extremely tall, thefringing
fiddswould comein over thetop. That wouldn't work at al."

"l didn't mean aregular room, open to the sky," Zero-Gauss explained. "My laboratory is under the
crust and has a domed cover of superconducting plate over the top, like the 'cellings or 'roofs the
humans use on their living and working compounds.”

"Y ou wouldn't catch me working in that place,” Moving-Sand muttered. "I don't trust things over top of
rre.ll

"The domeisatificidly cooled to smulate the cold of the ky," said Zero-Gauss. "That hepsmealot
when I'mworking in there. Sinceit isasdark asthe sky, | can't seeit, so it iseasy to pretend it isn't
there”

"That must be an amazing structure,” said Cliff-Web. "I presumethere are pillars and double-arches
holding up the domeslike those in the human cathedras. How bigisit?

"It isthirty millimeters square and has a post every centimeter. Thetop of the domeisfive millimeters
up,” shereplied. "Would you liketo seeit?" She hesitated, then added, "We limit direct access, snce
each entry dlowsalittle more magnetic field to leak in. However, we have an array of remotely
controlled video camerasthat will et you look at any portion.”

"I would liketo seeit,” Cliff-Web told her. He led the way back from the potting rooms through the
gardensto the front

door of the compound. Slurge was quietly trimming the lawn, and Rollo and the Sinks were gone. Ashe
activated the compound door, the areawas suddenly full of Slinks. Using his body to block the Sinks
from getting out into the street, Cliff-Web escorted Zero-Gauss out the door, for the firgt time touching
thelargefemde.

Moving-Sand came up to chase the Slinks from the doorway and'trummed after them. "Y ou can't go
now. You just got here. Y ou haven't even read your messagefile. Y ou must have sSix dozen messagesto
answver."

"I'll get to them later,” Cliff-Web answered as he led the way down the didewal toward the Inner Eye
Indtitute.

"One of them isfrom the Rguvenation Selection Committee,” hollered Moving-Sand. Cliff-Web paused,
then continued on down the street, silently thinking.

Zero-Gauss got his attention with an el ectronic whisper that tickled his backside. "1 am impressed. The
committee only started announcing the names of those that were being selected for the rejuvenation
process a dozen turns ago. Y ou must be up at thetop of thelist.”

"It must bealong ligt," hesad.

"No," shesaid. "I know of only one scientist at the Ingtitute who ison it. Don't forget, the processis so
time-consuming and costly that they are only able to undertake one rgjuvenation every three turns—only
four dozen chedlain awhole great of turns. It must be tough having to make the decision of who areto
be the lucky few who are going to be dlowed to live a second life while the rest of uswill haveto die
when our time comes.”



Cliff-Web was too embarrassed to reply, and they moved dong the didewallsin silence, switching leads
at each tack. Asthey cameto the next intersection they switched places again so that Cliff-Web was
spreading the field lines again. Snuggled up to histrailing sde, Zero-Gausstried to break the slence with
awhispered comment.

"Y ou certainly have an unusua persond robot,” she said. "It isone of the mogt lifdike robots | have ever
seen. Y et most personal robots are programmed to be deferential and polite.”

"Moving-Sand is one of our newest models. I'm checking it out before we go into production. Asfor his
personality, being owner of alarge company, | meet nothing but deferential and polite people. | wanted
something different at home to keep my brain-knot from getting too big for my hide. | programmed
Moving-Sand' s persondity atter the Old One that raised mein the clan hatchery.”

"Good idea," sad Zero-Gauss. "Keeps you thinking like ahatchling. When | can afford a persona
robot, | think I'll do the same.”

"Anything to keep the egg-tending syndrome from starting,” said Cliff-Web. "Gardening helps, too."

"That was one of the reasons | chose plants and small animasfor my research,” said Zero-Gauss. "Of
coursg, dl that may be unnecessary now that we have rguvenation.”

Therest of their journey to the Inner Eye Indtitute was carried out in Silence.
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Whilewaiting for Amditato finish her careful ingpection of Dragon Slayer, Pierre reopened conversation
with Sky-Teacher through the link to the surface of the neutron star.

"I want to thank you for saving our lives. If there is anything we can ever do to repay you... ."

"I have studied the speculation past literature of the human racein order to better understand you,"
Sky-Teacher responded. "It isamusing to me that your present offer coincides with that in the ancient
fable by Aesop about the lion and the mouse. At onetimein the distant past, you did help us, and we
appreciated it. We hope that we have been of some help in correcting your recent predicament. Asfor
the future, it isdifficult to see how you, with your limited technology, could be of any help to us, but we
gppreciate your thoughts. If everything isin order once again for you to leave, | will once again say
goodbye.”

With the last words, the screen went blank again.
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It wasturnfeast, and Time-Circle shuffled listlessly past the foodmats in the faculty dining compound. He
took afew staple itemsfrom the wide selection, stuffed them in a carrying pouch, picked up alarge bag
of unfermented pulp juice and made his way to the eating area. Over the topsides of some diners already
enjoying their turnfeast, he saw three eyes up on

sakswaving a him. He cheered up alittle and made hisway over to join the newest member of the
faculty club, D. C. Neutron-Drip, who had received a Doctorate in Crustallography and chosen anew
name only three turns ago.

Time-Circle had taken part in the ceremony as the senior representative of her in-clan family and had
given the clan gpprova for the name change. The two were the only members of their clan at the Inner
Eye Indtitute, Snce the clan home was far from Bright's Heaven at the East Pole. He knew from her age
that she wasn't from one of his eggs so he didn't have to be concerned about his relationship with her.
Now that she was no longer astudent, he intended to get to know her better.

Neutron-Drip moved over as he approached and spread out to share the resting pad with her. Reaching
into his pouch, he pulled out hisfood and st it on the egting mat.

"What an uninspired turnfeast you have there," said Neutron-Drip, her eye-stubs waving back and forth
in disgpprovd. "Three ground-meat |oaves, two crunch-fruits, and abag of pulp juice. Turnfeast is
supposed to be afeast, not arefueling stop.” She formed a manipulator, picked up asmall portion of
baked FHlow Sow egg covered with atangy pulp nut sauce and held it before his eating pouch.

"Here" shesad. "Try this, maybeit will cheer you up.”

Hetook the morsdl, very much aware of the fed of the strange manipulator in his eating pouch ashe did
0.

"Itis very tasty. | may have to go back and get some for mysdlf,” he said, his eye-stub pattern assuming a
more normal wave-pattern as the taste of the nut sauce penetrated the back of his eating pouch.

"| thought that would cheer you up,” she said. "What is bothering you?"
"My research project,” hereplied. "It used to be fun, but now it is giving me nothing but trouble.”
"|sthere something wrong with the Time-Comm machine?" she asked.

"It could be something wrong with the machine or it could be | don't understand the theory well enough
yet. Either way | don't get any money for anew 24-channd machine until | figure out what thisoneis
doing. Thisfirst machine only hasfour channels each way and it takes forever to get any data. | even had
to turn down a graduate student last turn. He was eager to do research on time communication, and |
would have loved to have abright youngling to work with, but | honestly

couldn't dlow him to spend the next dozen greats waiting to collect enough data to complete adoctora
project.”

"I know the student,” said Neutron-Drip. "It was Eager-Eyes. He came to me after you turned him
down. Heand | are going to set up a crustquake detector array around the East Pole mountains. With
any luck, histhesis should establish the basis for atheory to predict East Pole crustquakes.”



"With a decent-size crustquake every three or four turns at the poles, at least he will have some datato
analyze." Time-Circle sounded dgected. "But why bother predicting crustquakes? Except for afew
accidents when a high-speed glide-car hits the ground during abig quake, the only thing a crustquake
doesis crack afew compound walls or underground utility mains. At least we don't have the problem of
a'roof’ overhead the way the humans do."

"Y ou sound just like the grant committee. Always wanting to know, 'What good isit? " She drew the
edges of her tread back. "What good isanew hatchling?’

"I'm sorry," hesaid. "I'm just fedling pess mistic about everything.”
"Tell me about it," she said, drawing closer.

"In the beginning the project was fun,” he began, "I had two bright graduate students. One doing the
experiments and one working on the theory. We sent messages back and forth in smdl increments of
time—just afew turnsat first. Then we set up aseries of progressively larger jumps until we were
sending short messages over awhole great of turns. We could code the messagesin such away that the
essentid data was certain to get through, while the remainder of the message contained codes that
allowed usto determine the number of bits the channdl was able to pass. We showed that the number of
bits the channel could handle was inversaly proportiond to the distance in time the message was sent.
Except for dight statistical variations, the bit-time product was dways 864 bit-greats.”

" S0 you could send ayes-no answer over 864 greats of turns,” she said.

"Or 124,416 bits over oneturn,” said Time-Circle, histread'trumming out the familiar train of numbers.
"Then, asthe climax to both of their doctord projects, we smultaneously sent messages on the three
forward-time channelsto timestwo, three, and four greatsinto the future. The fourth channd we aways
keep clear in case an urgent message needs to be sent.”

Four greatsisalong timeto wait before you can finish your thes's,” she said.

"Wedidn't havetowait at al," said Time-Circle. "Somewhere there was aminor caibration error
between the forward-time channels and the back-time channels. Before we sent out the test Sgnal's, we
received aresponse back from the future saying that al the signas had been received and giving the
number of bitsthat had made it through each channel. They all agreed with the theoretical prediction of
864 hit-greats.”

"But suppose you had then decidednot to send the test messages into the future?’ she asked.

"One of the students suggested that," hereplied. "But | had dready trod their edges on that subject early
in the project. Until we have atheory for these machines so we can understand the implications of
creating a paradox, we can't afford to take a chance.My guessisthat every mgor paradox causesa
bifurcation of the universe. But it would take a good theory to suggest an experiment that wouldprove
that bifurcation had taken place.”

"And you have agood theory?' she asked.

"Until afew turnsago, | thought | did," he said dejectedly. "Now, I'm not so certain.”

"What happened?'



"After the success with the three multi-great transmissions, | had no trouble getting the grant committee
to authorize the congtruction of a 24-channel machine with agreetly increased channel capacity in each
channel. Getting the money approved took awhile, and while the preliminary design work was underway
the time camefor thefirst of the transmissions to be received, the one sent over two greats of turns. The
two ex-students aswell as members of the grant committee were there as the message came out of the
machine from two grests in the past, and they watched as | measured the bit count and sent the
confirmation back to mysdf in the past. | should have quit then."

"What happened?'

"Since | now had two channdlsfreein each direction, | decided to show the committee how the
Time-Comm machine worked by sending amessagesix greatsinto the future. As| prepared the message
for the forward-time channd, | was alittle surprised that the back-time channel had not aready indicated
the message had been received. Thinking that the differentia cdibration had drifted off so that the
back-time

channels were now shorter than the forward-time channdls, | sent the message off six greatsinto the
future and waited for areply.”

"Am?'

"It didn't come,” hesaid. "I didn't find out what had happened until agreat of turnslater, long after the
grant committee had decided to hold up on the construction of the new machine.”

They had finished egting, and the faculty dining compound was nearly empty.

"Y ou have to get back to your work," hesaid. "I can't do anything until the next channdl clearsafew
dozen turns from now, so you spread the fields and I'll snuggle aong behind and tell you the rest of the
sad gory."

She headed across the grounds of the Ingtitute and he switched to a soft el ectronic whisper that tickled
through her hide.

"I wasredlly dgected until the time came for the reception of the three-great-long message. That came
through on schedule, and | sent the reply through the back-time channel. Almost as soon as the reply was
onitsway through the channd into the past, the channd was full again with amessage from the future,
eight greats away. At eight greatstime distance, you can only send 108 bits of information, so the
message was brief. Both the six greatand the elght great messages had been received, but the response
to the six-great message had been blocked by some spontaneous emission in the back-time channd .

" Spontaneous emisson”?’

"That bewildered me at first. My time communication theory, athough based on the quantization of
gpace and time, didn't predict any spontaneous emission of signd energy in the channds” he said. "l
brought in abright theoretical student, and we soon found a third-order effect that could produce
spontaneous emission of abit pair that travels smultaneoudy backward and forward in time for a short
period, then emergesin the receiver. Even though the 'message is only one bit, that is enough to keep the
channel from being used by any other message. It isonly supposed to happen once every dozen
generations or S0, and it had to happen just as | needed that channel to impress the committee.”

"Did your new results get the committee to resume the work on the 24-channel machine?’ she asked.



They werejust as suspicious of the coincidence as| was," he said. "They decided to wait until we saw
the noise in the channel and could learn more about it than could be sent with 108 bits. Sure enough,
about 72 turnslater, out came asingle bit and the channel indicator registered ‘Channd Occupied for
amost two greats when suddenly the back-channe was empty and aforward-channel was 'Occupied.’
Neither transmitter had activated. | anayzed and re-analyzed everything and was about to approach the
committee for restarting the congtruction of the new machine when thefina blow fdl.”

Neutron-Drip stopped moving, and her edges flowed back about hisin asemicircular embrace.

"Last turn | responded to an dlarm and found that another back-time channel hasnoiseinit. What is
worsg, it was not asingle hit, but three bits with a nonsense meaning. The chance of spontaneous
emission of three bitsisinfinitesma. The machine has anoise source. And until we understand it, we
shouldn't spend money on alarger machine. But with only four channels, it will take forever to find out
what the problem is"

"But once you find out, you can send amessage back to yoursdlf with the answer ..." she started.

"There you go, cregting paradoxes again,” he said. "If it were possible, 1 would have aready doneit,
and 1 wouldn't be here whispering my troubles into your trailing sde." He moved around her and pushed
off across the compound.

"Enough of my problems," he said. "How about showing me how you are going to set up that net around
the East Pole to trap crustquakes?’
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Qui-Qui was surprised when she received aletter from the rejuvenation selection committee. She sent
her acceptance message at once, then called her manager, Grey-Stone.

The picture over the video link wasthat of asmall middle-aged male painted in the bright diagonal
stripes that went out of fashion 20 greats ago. The aready rapidly moving eye-wave pattern became
even more agitated as he recognized hisfamous client.

"What problem have you got now?" said Grey-Stone. "Y ou never call me unless you've got aproblem.”

"No problem at all," said Qui-Qui. "It'sgood news. | have been selected by the rejuvenation committee
for treatment. Of course, the treatment takes a haf-great.”

"Ahalf-great!" cametheloud reply over thevideo link."Y ou don't have a half-great free on your
schedule until 2899!"

"I do now," shereplied. "l go west for the find interview and tests two turns from now. Unlessthey find
something that disqudifiesme, | Sart trestment immediately after that.”

"But your contracts...." Grey-Stone said.



"Renegotiate them,” shereplied. "Just remind them they will be getting the experience of an old, flabby
Qui-Qui in the body of ayoung, firm Qui-Qui."

She watched the traveling wave motion in Grey-Stone's eye-stubs dow to amost acomplete halt as he
pictured the image she had created.

"At twicethe origina fee" hefindly sad.

"That'swhy | have you for my manager,” she replied with arippling overtonein her treed. "Thereis
nothing too audacious for Grey-Stone."

She paused, and her eye-stubs stood still while she rippled her bountiful eye-flapsin her famous gesture
of shocked, innocent bewilderment.

"Of course... it could be... " she said, theripples of her eye-flaps coming to astop. "That ... the
treatment leaves meflat." Sheflicked off the video with a chirp of amusement as Grey-Stone's eyes stood
draight up in shock.

Qui-Qui programmed her housekeepers to keep her three compounds in shape while she was gone and
took the Jump L oop to the West Pole Rejuvenation Center. She had been assigned there to be close to
her clan home of White Rock City. At the Rguvenation Center she had no problem passing dl the
physica examinations. The last sep was afind interview with the senior physician in charge of the
Center, Sabin-Sak. During the examinations, Qui-Qui had had plenty of timeto think. Now she had
some questions.

"What | don't understand,” she said, "waswhy | was selected instead of some scientist or writer or
musician or politician?'

"According to our evaluation, you happen to be one of the best chedlaever laid on Egg,” Sabin-Sak
said matter-of-factly. "Y ou are an expert in communication with other cheda. With adifferent
background or training you too could have been a

writer or amusician or apolitician, perhaps even ascientist, infact, if it weren't that you are too honest
to deceive people, with your intelligence, good looks, and charisma, you could probably even convince
people you were agod and start anew religious cult.”

"But dl | amisan entertainer,” she protested.

"I don't think even you believethat," he said. "To the average holovid viewer you are nothing but twelve
big eye-flaps. But those who have talked with you know that behind those eye-flapsis one of the tightest
brain-knots on Egg. Y ou have alot of friendsin large compounds. Y our choice was no accident.

"Now, let me take you around the trestment facility and show you what you must undergo. The
procedure will not be easy.” They entered the first compound where there were a couple of robotic
attendants and alot of exercise equipment.

"First we must exercise you and feed you until you have built up agood supply of flesh in your body.
The dissolver enzymeswill use that asthe building materid to produce support structuresin the
intermediate plant body. Those support structures must be of high quality or they will break in the strong

gravity of Egg.”



Qui-Qui noticed someone exercising under the guidance of arobot in the far corner of the room. It was
alarge male, dmost aslarge as she was. The robot spoke something to the male, who muttered curses as
he increased the tempo of hisexercise.

"Whoisthat?" asked Qui-Qui.
"It is Engineer Cliff-Web. He owns Web Congtruction Company.”
Qui-Qui's eye-wave pattern dowed in puzzlement. She obvioudy didn't know who Cliff-Web was.

"He was the one who built the Space Fountain and the Jumbo Bagel space motor to rescue the Slow
Ones," said Sabin-Salk.

All of Qui-Qui's eyesturned to look in awe at the engineer.
"| was sdlected with someone that important?’ she said.

"Actudly, hewasinthefirst sdection list," said Sabin-Sak. "But heis quite abit older than you and,
having been involved with scrollwork much of the time, hewasin poor physical condition. Hewasin the
exercise phase for dmost 40 turns before he had sufficient muscle tone. Two more turns of starving, and
hewill be ready for treatment."

"Starving!" Qui-Qui gasped. "l thought you said we were fed."

"Y ou arefed during the build-up phase," Sabin-Sak explained. "But we must have your well-muscled
body starving and near exhaustion before we inject the anima-plant conversion enzymes. They then
activate the dormant genesin you that were left after our evolution from the dragon plantslong ago.” He
paused and observed her carefully as he continued. 1 warned you that it would not be pleasant. If you
would rather not take the treatment...."

"No. | want to go ahead with it," said Qui-Qui. Her eye-stubs wavered to a halt as she asked her next
question. "Will I till be conscious during the burning part?”

Dr. Sabin-Salk looked bewildered, so she continued.

"I am of the clan of the Ancient One Swift-Killer, the first chedlain recorded history to undergo
rgjuvenation. In the hatchling pen | wastold how she struggled to climb the East Pole mountainsto send
the first message to the humans. After sending the message, her exhausted body was severdly burned by
the heat from an infalling meteorite. The burning caused her body to revert spontaneoudy to the dragon
plant form, where the damage was mended. Later the dragon plant reverted back, and Swift-Killer found
she had anew, young body."

"Swift-Killer was extremely lucky," Sabin-Sak stated. "Most chedlawho havetried the burning
approach to rgjuvenation died. The only function of the burning was to shock the body and get it to
produce the animal-to-plant conversion enzymes. We do not burn you. Instead we manufacture the
enzymes atificialy and inject them into you. They dissolve everything in the body except the nervetissue
and the outer layer of skin. That liquid isthen used to make the plant.”

They left the till exercising Cliff-Web and moved on to the next compound. A large array of small
machines stood in one corner of the compound, each with two tubes that connected to two larger
collecting linesthat led to two large tanks. A single robot was tending the machines.



"Those machines produce both the animal-to-plant and the plant-to-anima enzymes,” said Sabin-Salk.
"It takes al those machines about 18 turns before we have enough for one rgjuvenation.”

"Only one patient every 18 turns?' exclaimed Qui-Qui. "Surely you could handle more than that!"

"Wewill," Sabin-Sak told her. "As more of the enzyme producing machines are produced, we will
increase the treatment rate to at least one per turn. It will take some time though, since the other centers
are dso awaiting machines.”

"They don't look very large," said Qui-Qui. "Y ou would think there would be plenty of money available
for the production of rejuvenation machines. | guessthey are complicated insde.”

"The problem isn't money or the difficulty of making the machines" said Sabin-Salk. "The processfor
producing the enzyme requiresthe use of arare catay4. It isaneutron-rich isotope found only in trace
amountsin the lava shied from the Exodus volcano. Since the volcano isstill quite active, mining the lava
isextremely hazardous. It will take adozen greats before we have enough of the catalyst to reach full
capacity. Let usgo onto the 'garden.’ "

They moved to the next compound. In the center of the compound were two very large dragon plants.
They were of the single-root, inverted-canopy type smilar to a parasol plant, but much larger. One of
them was gtill growing and had asmall crowd of robots and two live chedaattending it. The chedahad
large medical badgesin their hides with extra stars and colored spots to indicate their advanced degrees.

"That iswhat you will ook likein 30 to 36 turnsif you do your exercises properly.” Sabin-Salk
motioned to the plants with aflick of hiseye-stubs.

"Who were they?" Qui-Qui asked in asubdued dectronic whisper.

"Arethey," Sabin-Salk corrected. ™Y ou would know themiif | told you, but our policy is not to identify
the plant form to strangers. Chedla do not mind being pointed out if they are wearing their body paint and
badges, but you put dl that asde when you are aplant. Thelarger plant isamost ready for
re-condtitution. We will let it mature for two more turns, then inject the plant-to-animal conversion
enzyme. The reverse process only takes afew turns. The plant support structures are turned into fluid
and used to rebuild the body. At the very last stage, the old outer skin pedls off and the newly formed
eyes come out from under their eye-flaps.”

"Is everything the way it was before, except younger?' asked Qui-Qui.

"Everything except the brain-knot and the rest of the nerve tissue, Since they are not touched by the
anima-to-plant en-

zymes. Except for ablank period during the reuvenation process, the memory and brain function of the
new body isidenticd to that of the old." He paused and ddliberately looked off in the distance as he
continued. "Since you are a professiona holovid performer, | am sure you areinterested in what your
new body will ook like. I can assure you and dl your loyal holovid viewersthat the rebuilt body will use
the same genetic tri-string that made the origind Qui-Qui, and the new Qui-Qui will take up just as much
volume on the holovid asthe old one."

A directiond cal sgnd vibrated through the crust that tickled the outer edge of Qui-Qui'stread asit
focused in on the position of Sabin-Salk.



"An Elder from your clan has arrived to gpprove thefind scrollwork,” Sabin-Sak said. "If you will
follow aong behind, | will spread the way to my office.”
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Zero-Gauss had |eft the faculty dining compound after a nourishing turnfeast and headed for her
underground magnetic-field-free [aboratory. She passed by some students who stopped their
conversation to alow their treadsto listen to her. She seemed to be smultaneoudly talking to hersalf and
emitting squesks.

"l have adédlicious piece of baked Flow Slow egg for you. | wiped off most of the sauce so it shouldn't
be too hot," she said as she formed a manipulator, reached into a holding pouch to extract the tasty
morsdl, then put the manipulator into another pouch. Asthe orifice of the pouch opened, afuzzy little
Slink hatchling tried to climb out, but was distracted by the sight of the food. It grabbed it eagerly and
tried to suff it al into itstoo-small eating pouch.

"A little too big for you, Poofse?" she asked. Her manipulator diced the bit of egg into smaller pieces,
which were greedily devoured by the hungry hatchling. She closed the orifice just enough to keep the
animd insgdewhile dlowing asmal hole so he could keep afew eyeswaving about outside to see where
they were going.

She entered a small compound that was the,top of her unique research facility, which contained
subcompounds for her office and those of her graduate students. A second com-

pound a short distance away contained the machinery that operated the underground machinery and
provided the cooling for the smulated sky hanging beneath the strong superconducting roof of the
|aboratory. The second compound had avery unusud structure in one corner—arectangular box made of
thick meta with adoor in one end and a covering over the top.

She went to her office and glanced through her computer net mail. There was nothing important, so she
paid avisit to acompound containing two of her graduate students.

"How are the plants doing, Careful-Mover?' she asked one student.

"We did have onefountain plant die," Careful-Mover replied. "It shot seeds all over theroom asit did
0. But it had lasted 46 turns, which is close to arecord.”

"Did you get al the seeds picked up?' Zero-Gauss asked.

"Yes. And in the process, Fuzzy-Crust and | found another 'hot spot' in one corner,” said
Careful-Mover.

"Isit bad?' Zero-Gauss asked. "I'd hate to have to go through the process of pumping out the whole lab
again so soon.”

"It was 100 gaussright on top of the hot spot,” Careful-Mover answered. "But it's quite small, and afew



millimeters away it fadesinto the background variations of afew gauss. There were afew plants near the
corner S0 we just moved the containers to another part of the room."

Zero-Gauss turned to Fuzzy-Crust.
"I have areplacement for Peter," she said, pulling thetiny ball of fuzz and eyesfrom her pouch.

"Poofsie, meet Fuzzy-Crust. He will be taking good care of you from now on," said the professor,
forming alittle nest on the floor with the edge of her tread and dropping the animal intoit. The Slink tried
to climb over the edge, but Zero-Gauss kept it in place by rippling her skin underneath thetiny tread. The
Slink stopped and looked up at Fuzzy-Crust with al twelve of its dark red eyes. The student brought an
eyedowntolook at it.

"So now it will be Hopsie, Mopsie, Cottonbal, and Poofsie," said Fuzzy-Crust. ™Y ou found an excellent
replacement. It looks just like Peter.”

"These genetically pure strains of laboratory Slinksal ook the same,” said Zero-Gauss. "l just chosethe
onethat looked the smartest.”

"Y ou should have chosen the dumbest one," said Careful-

Mover. "Peter was smart and look what happened to him. He figured out how to open his cage and died
of overeating. Set my zero-gauss horticulture thesis back haf agreat.”

"I'll make sure the cageislocked thistime," Zero-Gauss promised. "Do you have anything elsefor meto
take down?'

"A batch of seedlings," said Careful-Mover. "They are waiting in the storage pen next to the eevator.”

Zero-Gauss checked the video monitors that showed every corner of the underground nursery and
animal pens, made amenta note to check afew plantsthat looked like they needed attention, then made
her way to the eevator in the facilities compound.

Next to the elevator was a dressing subcompound with high walls. She stripped off her Six metd
professor badges, took off her jewelry, wiped off al her body paint, and emptied out al her pouches,
even her heritage pouch containing her clan totem. The totem was made of clay fired in the ancient
manner and had a baked-in magnetic field. Sherolled the totem in awiper and put it into a drawer with a
combination lock. Now, as naked as the day she was hatched, she opened the door to the dressing room
and looked out. Electron-Pusher, the facilities operator, was waiting discreetly at the operations console
around the corner.

She moved softly to the holding pens and loaded up her pouches. Poofsie went into asmall pouch and
the plastic pots containing the seedlings sprouting in non-magnetic soil went into her carry-all pouch.
Now quite bulky, she faced the open door of the elevator. The elevator did not have a cooled ceiling,
and it took al her nerve to make her tread move her body under the heavy metal roof. Onceinsde, she
forced her eyesto look at the floor and calmed down. She activated the audio channel of the video link.

"Y ou may shut the door, Electron-Pusher,” she said.

"Door shutting, Professor,” said Electron-Pusher. "What isthe biggest diameter you're carrying?'



"Nothing bigger than my brain-knot," she said.

"We only need three pump-wallsthen," said Electron-Pusher. There was awhining noise, and the back
wall of the devator moved toward Zero-Gauss.

"Here comesthefirg wall," hesaid. "Let me know when everything isthrough.”

The heavy superconducting metal wall siopped in the middle of the room, and asmall circular orifice
opened in the door a

little way off thefloor. First, Zero-Gauss emptied out her pouches and arranged the seedling pots near
the wall. Then she stuck a manipulator through thetiny hole, grabbed a handle on the other side,
narrowed herself down as smdl as she could, and dipped hersdf through the hole. Theirison the hole
followed the outlines of her bodly, dilating as the brain-knot went through, then findly shrinking down to
the diameter of thetrailing manipulator that held the squirming Poofsefirmly initsgrip.

While her body resumed its normd flattened shape, her manipulator was busy transferring plants from
one sde of thewadll to the other. That done, the orifice closed tightly and the superconducting wall
continued across the devator to the door, compressing al the magnetic field linesin front of it. The
elevator door opened briefly, and the field was pushed to the outside. A second wall approached from
the back of the elevator and the process was repeated. The only difference now was that the first wall
was made non-superconducting before the final expulsion stroke. After the third wall had passed,
Zero-Gauss went over to acontrol plate in the floor and pressed in acode. A probe rose out of the floor
into the middle of the room.

"A good pump,” she said over theaudio link. "It only registers 2800 gauss.”
"Close enough to zero for the chamber lock to handle,” said Electron-Pusher. "Ready to fal?"

Her eye-wave pattern developed an annoyed twitch at his stale attempt at ajoke. He had probably
gotten asquedl out of one of her graduate students sometime in the past at the thought of falling down
under the ground. Now he repeated it every time they went down.

" am ready to descend,” she said, her tread firmly rapping the metd plating of the floor. She didn't quite
get theright "Senior Professor” tonein the'trum. It isalittle hard to sound authoritative when you are
naked.

"Y es, Professor,” said Electron-Pusher, and the elevator began its dow descent benesth the crust.

At the bottom, the magnetic pumping procedure was carried out again using the pump-wallsin thelock
leading to the low-field chamber. All the residual magnetic fields possible were pumped into the elevator,
which used barriersthat dternated between norma conducting and superconducting statesto trap

thefields. The devator then rose again to the surface where the trapped fields were expelled to the
outside.

Zero-Gauss stopped by the dressing a cove, dapped on some neutral body paint, plugged in six
professor badges made of metal-colored plastic, and, now decent, moved out in view of thevideo
cameras scanning the chamber. The celling was acomforting black. She, Poofsie, and the plantswere dl
glad to be out of the stifling closeness of the eevator and locks.



She started with the animals. Three of the nine segments of the field-free room held multiple breeding
pairsof adl the mgor animas on Egg with the exception of the two that were larger than a mature cheelg,
the ponderous Flow Sow and the carnivorous Swift. These were represented by miniature genetic
hybrids about the size of aSlink.

She had anumber of different types of Slinks. In addition to three sets of brightly colored but stupid
food Sinks bred with flesh of different flavors, there were some highly trained herding Slinks bred for
intelligence. Now, with the addition of Poofsie, she had two sets of alaboratory strain especidly bred
with bodiesthat responded like the body of achedato environmental changes.

Shehad alot to check in the |aboratory. After having gone through the long, laborious task of getting
into the laboratory, shewasin no hurry to leave. There was at least two turns of work to do, what with
taking the animal s through physical checkups aswell asintelligence tests. They had restocked the food
lockersin the dressing dcovethelast time they had pumped out the room, so shewould just refuel at
turnfeast from them. Besides, someone had to check the quality of the nuts and fruits on the food plants.

Sted-Slicer was |ooking forward to his return to the Polar Orbiting Space Station. Many things had
happened since hislast visit there. He had retired from active duty, was el ected to the Legidature of the
Combined Clans, and had been sdlected for rguvenation. He was till entitled to wear histwo-star
Admird cluster badges, so he put them onfor hisvist.

Far-Ranger had aso just finished her rgjuvenation and was about to warp back out into interstellar
space. She had invited him up to atend her "warpfeast” before she left.

Therobotic glide-car hummed through the run-down east side of Bright's Heaven and did toastop in
front of the entrance to the Jump Loop termind. Sted-Slicer did his

magnecard into the paydot, and the glide-car released him. As he flowed to the walkway he noticed a
small, wiry, scarred, and badgel ess youngling dumped againgt the wall nearby. The youngling's eyeswere
casudly, but attentively, watching everything going on around him, especidly thetraffic in and out of the
automatic doorsto the termina. The termina wasin arough section of town, so Stedl-Slicer moved
quickly acrossthe street and through thelN door.

Onceingde, herelaxed alittle and headed for the baggage queue, where he unpouched his smadll
traveling kit. There was alittle time | eft before the jump so he moved through the crowded terminal
toward the pulp-bar. He started to circle around asmall, heavily speckled femaewho had dl eyeson the
tough-looking male to whom she was talking. Suddenly, without seeming to look where she was going,
the femal e backed away from the tough, and Admira Stedl-Slicer found himsdlf haf-envel oped with
speckled femdeflesh.

"Excuseme," Sted-Slicer said as hetried to move away.

"I don't mind if you don't," said the nubile femae as she brought a number of her eyes around and
draped afew speckled eye-flaps on histopside. "Besides, you're alot handsomer than that rough-tread
over there" Sheflicked her eye-stubs at the tough, who glared at them. Steel-Slicer noticed that the
speckled pattern on the female extended to her eye-balls. Some of them were pink instead of the normal
dark-red.

The Admird tried to extract himsdf, but found that the female had formed anumber of tendrils and was



holding him by histwo-star Admira's badges. Other tendrils, hidden by their bodies, started tickling him.

"Want to have alittle fun?' she said in an eectronic whisper that sent tingles through hisbody. "I know a
nice quiet little pad-place nearby."

Stedl-Slicer gtarted to turn down the offer when he was jolted by adap from aheavy manipulator.
"Leave my flapper donel” said thetough, glaring a him.

Stunned by the shock, Stedl-Slicer didn't notice the loss of two of his star-cluster badges asthe freckled
femae pulled away.

"I got them!" she hollered, and started for thelN door at full tread ripple. The tough wasright behind her.

"Stop!" shouted Stedl-Slicer as he finaly noticed hisloss. He started after them. Thetough pulled a
gicker from apouchin hisrapidly retresting trailing edge and waved it menacingly.

"Go suck your eye-bdls, Spacer!" yelled tne tougn.

"Here comes a clanker!" warned the speckled female as they approached the door. The door was
opened by their confederate outside, and it dmost shut before the peace officer arrived; but he squeezed
through the crack and took up the chase.

Stedl-Slicer halted when the peace officer took off after them. He stopped, alittle embarrassed, and
shifted astar cluster partially to cover the bare place on his hide. It was doubtful the officer would catch
thethieves. Sinceit wastimefor hisjumpcraft to leave, he turned and headed for the boarding area.

"That egg-eating clanker got through!™ shouted Speckle-Top. " Scatter! Well sdll the stuff later!”

She pushed down a side street that led toward the old temple grounds, where she knew there were
plenty of placesto hide. Luckily the clanker had followed Crumpled-Tread. She was the one with the
stolen badges so even if the clanker caught him, they would haveto let him go.

Her street-trained tread heard the rapid movement of two other clankers coming, so she hurried, trying
to keep the noise of her tread-ripple down. At the entrance to the old temple grounds she squeezed her
skinny body through a quake-crack in the ancient outer perimeter fence. Dodging some workers carrying
out restoration work, she rushed past one of the newly restored "eyes' of the ancient monument and
made her way to asmall crust-rock at a point where the base of the "eye-stub” met the wall that formed
the"body" of the temple. Behind that rock was an ancient tunnel that she discovered afew turns ago. She
had noticed atiny holein the wal after the huge crust-moving machines had passed. Looking for asafe
place to hide stolen stuff until it could be sold, she had found that the hole opened into an underground
tunnd heavily lined with an old-fashioned type of thick meta superconductor.

When origindly built in the days of Pink-Eyes the prophet, the superconductor had kept the magnetic
field of Egg out of the tunnd so the High Priests of Bright could travel quickly from the outer sanctuary to
the top of the Inner Eye mound, where they would miraculoudly appear to the crowds below. The tunnel
was now clogged with pinned magnetic flux that was strongly coupled to thewalls.

Speckle-Top pushed her way through the flux lines until she was inside, whereupon she rolled the rock
back to hide the entrance. She relaxed as the magnetic field pinned her body sol-



idly to the surrounding crust. She was alittle apprehensive about being underground, but felt sure that the
clankerswould never find her in her secret hideout.

The end of the shift finally turned around, and Heavy-Egg dismissed his crew. He watched them crowd
onto the lifts and head for the surface of Egg and the pul p-bars with more speed than he had seen out of
them al tun.

"Last lift, boss." Hungry-Pouch was holding the lift steady.
"Wait for me," said Heavy-Egg. "Got to seethe chief."

He took the elevator to the upper deck of Topside Platform and made hisway to the compound that
was the office of the chief engineer of Topside Platform. His crew had barely made their quotatoday,
and hefindly had to take some action. He didn't mind alittle squeeze and tickle during the shift, it helped
make the turns go by; but when he had found Y elow-Rock treading Easy-Row behind the elevator shaft,
that was the pod that toppled the plant. He wanted them replaced.

The door to the chief engineer's compound was open. Heavy-Egg flowed in with a determined tread,
then stopped. A young stranger was in the office, and the chief engineer waslistening to him deferentialy.
Theyoungling had badges bigger than the chief engineer's badges.

"Shift Supervisor Heavy-Egg," said the stranger. "It's good to see you again.” Seeing the bewilderment in
Heavy-EQQ's eye-wave pattern, he added, "I'm your boss, Cliff-Web. I've been reguved—I think they
cdl it now. Do you have aproblem?’

"It canwait until next shift,” Heavy-Egg said, reveraing histread-ripple. He moved back out the door ina
daze and made hisway to the bottom deck. Y ellow-Rock avoided his glance as Heavy-Egg flowed onto
thelift, took over the controls from Hungry-Pouch and started the long trip down the Space Fountain to
the surface.

Time-Circlewasfeding lonely again and was|ooking for someoneto talk to. Another of the channdsin
his time machine had become clogged with noise. He wandered over to the other sSide of the Inner Eye
Ingtitute and visited the Crustallography compound; but Neutron-Drip wasn't at her computer, so he
went looking for her in the laboratory. All he found was Eager-Eyes, busy treading atouch-and-taste
console. On either side of the console were two highly flattened

Spheroida bowlsthat represented the east and west hemispheres of Egg. They were shaped according
to the old-style maps where distances were marked off in tread lengths. They wereflat in the regions near
the magnetic poles where the chedatreads were of minimum size, and more curved near the magnetic
equator where the horizontal component of the magnetic field stretched out the chedlastread. Now that
the chedlahad space trave, they redlized that Egg was spherical; but the ancient shape was il useful for
the crustallogists, for most of the activity in the crust took place near the poles. The mapsflickered with
lights showing the crust-quake activity. A bright blue spot would appear on the map, then shift downin
color astheintengity of the quake died.

"I waslooking for Professor Neutron-Drip," Time-Circle told Eager-Eyes.



"I'm right here,” came amuffled voice. The voice seemed to come from under Eager-Eyes tread.

"She'son-gte at the East Pole," Eager Eyes explained. "I'll switch the pictureto the visual screen on that
wall over there. Things are happening fast, so | had better keep working with the touch-and-taste
screen.”

"| came over to seeif we could have turnfeast together,” said Time-Circle. "I didn't realize you had
gone.”

"Thetrip wasn't planned,” replied the image of Neutron-Drip. She was moving among an array of
acoudtic transceivers that were picking up data from the distant seismic instruments buried under the crust
around the East Pole.

"l jumped over early thisturn to make sure the transceivers stay on scale. | think thereisabig quake
coming. But | can't be sure, since thisisthefirst time anyone hastried to record the quakes prior to abig
one"

"Thingsredly started to happen just after last turn-feast,” Eager-Eyes reported. "l was watching the
sgnals coming in from the array around the East Pole, when | began to seering-like patterns.”

"Not only that," said Neutron-Drip. "Although they started smdll, the magnitude of the quakes has been
increasing nearly exponentialy for thelast ten dothturns asthey closein on theroot of the East Pole
mountans”

"Exponentidly! Time-Circle was clearly impressed.

"l expect a Trimble-tremblor' anytime soon," said Neutron-Drip. She noticed the confused twitch in his
eye-sub pattern. "The East Pole mountainswill drop afew millimeters, and the

length of aturn will increase dightly. The human Nobel Laureate Trimble wasthefirst to predict them
accurately from her observations of the Crab nebula neutron star.”

"Y ou might bein danger! Y ou must leave a once!” Time-Circle shouted.

"Too late now," Neutron-Drip responded. "Keep collecting the data, Eager-Eyes!" she commanded.
Suddenly the viewscreen went blank.

Time-Circle shifted his gaze to the bowl that showed the eastern hemisphere. The East Pole mountains
were surrounded by flash after flash of bright blue light. Suddenly the whole East Pole exploded in ablue
glare. There was a pause, then a smooth ripple spread out from the focal point. It reached Swift's Climb
... and the display went out.

Time-Circlenow understood why three channdsin histime machine were blocked with noise. He raced
out of the lab and across the Ingtitute compound. There was one clear back-channel €ft. If only he could
get amessage back intimeto himself, he might be able to warn the rest of the population on Egg. Ashe
pushed his body through the clinging magnetic fields coming from the crust, he fought off the specter of
despair. After dl, "he" that was here on thistime-line, struggling to reach the time machine, had received
no warning message from the future. His present time-line was doomed, but perhaps he could creste a
paradox—a bifurcation—that would save the "he," and the rest of Egg, on some other time-line. He
Sruggled on.



Quake!
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Deep within theroot of the East Pole mountains, athick block of crust groaned audibly under the great
stress of the billions of tons of matter piled up for centimeters overhead. The siress peaked to the ultimate
limit, then with aloud crack, ablock of crust broke and along rip propagated through the striated
undercrust. The mountain peaks, now unsupported, dropped afull twenty millimetersin the intense
gravity field of Egg. The shock wave from thefdl of the mountain range spread out from the East Pole at
nearly the speed of light, striking first a the town of Swift's Climb.

Walls cracked and communications were cut off asthe crust lifted and fell. Neutron-Drip felt her
eye-stubs flutter asthe crust rolled beneath her. She kept watching the overloaded instruments and willing
them to get back on scale so they would record the remainder of what had to be the largest crustquakein
chedahigory.

A littlewnhile later the surface wave passed through the Inner Eye Indtitute in Bright's Heaven.
Time-Circles adready panicked brain-knot screamed mentally asthe crust raised up underneath histread.
He dowed to a sdlf-conscious deliberate dide as the wave passed under him and the crust dropped
again, having done little to him or the well-constructed compounds of the Inner Eye Indtitute.

The magnetic fieds of the gar, frozen into the moving crust, waved back and forth alittle causing
eectrica currentsto flow in Time-Circle's body and exciting the dectrons and random nuclei inthe
tenuous atmaosphere until they were moving fast enough to generate eectron-positron pairs. The
counter-flow

heat exchangersin the base of his eye-stubs increased their cooling capacity to extract the heat that had
been generated in his eye-balls by the flowing dectric currents. As his eyes cooled to their norma dark
red, he could see the decaying X-ray fluorescence as the remainder of the positrons generated by the
atmospheric currents found an eectron to annihilate with.

More dowly now, Time-Circle continued on to the Time-Comm compound to check his machine.
Although the crustquake was alarge one, he was sure that Cliff-Webb had designed the machineitsdlf to
survive the shock. But perhaps the quake had disturbed the control console, and that was what was
causng the srange noisesignas.

Thelift carrying Heavy-Egg and seven of his crew was passing level 50 when aflare of light from the
atmosphere below signaed the start of a crustquake. A couple of methturns later the hum of the
up-deflectors changed pitch as the accel erators on the ground compensated for the twenty-millimeter
drop of the crust underneath them.



"That was abig one," Heavy-Egg thought, as histread felt the change in pitch of the vibrationsin the
deck.

Therewasaloudclang. A pushout, thefirgt in many turns, was hanging in the catcher, the extrastrain
having proved too much for thering.

The shock waves from the crustquake penetrated to the center of the neutron star where they were
bounced back and forth by the density differences between the various layers. A number of the bouncing
shocks met each other at one of the boundary layers and concentrated their energy in avery smal region.
The extra pressure was just enough to initiate a phase change in the materid, and it shrank in volume.
Once garted, the phase change spread at nearly the speed of light. Aninner layer of star dmost a
kilometer thick changed density and shrank by two meters, leaving the outer layers of the neutron star
unsupported. The outer layersfell, and the crustquake became aSar quake.

The gigantic Starquake rose to the surface and shook the crugt like a Swift shredding aFlow Slow. The
crust aternately buckled and spread, sending anything loose moving across the surface at high speed to
smash intowalls, plants, or diffs. The

magnetic fields embedded in the crust shook aong with the crust and accelerated the electrons and ions
in the thin, tenuous atmosphere. The atmosphere heated up until it reached atemperature of abillion
degrees. Electron-positron pairs were created, only to annihilate again to produce a continuing flood of
X-rays. The X-rays bounced off the high speed e ectrons in the super-hested atmosphere and with each
bounce increased in energy until they were adeadly, penetrating glare of gammarays.

Time-Circlefdt the crust drop beneath him once again. Unlike thefirst time, the dropping motion didn't
stop. The whole world around him was dropping and dropping. The gravelectromagnetic fieldsin the
Time-Comm machine logt control of the spinning black hole at the heart of the machine. The black hole
converted back into energy, blowing up the Time-Comm compound and Time-Circle.

Neutron-Drip had been expecting a second series of shocks as the crustquake circled around Egg and
returned again. It returned early. Shewas il trying to understand why the quake seemed stronger than
before, when shefound hersdlf diding helplessly at high speed toward the array of instruments she had
been tending. The sharp edges on the instruments cut her to ribbons.

Zero-Gauss was in her underground laboratory. She was picking up some pellets that had missed the
catcher on afountain plant during theinitial crustquake. The starquake hit and she and dl the plantsand
anima s were swept across the meta floor to one corner of the room. The support pillars buckled, and
theroof fel in.

A pulsating sheet of fireflickered over the surface of the neutron-star, generating a high-energy blast of
radiation that spread out into space. It only took amillisecond for the high-energy ultraviolet, X-rays, and
gammaraysto reach Dragon Sayer in its synchronous orbit above Bright's Heaven. The stronger of the
gammarays sheeted through the tough hull of the spacecratft, through the thin protection of Amdita's
gpace-auit, and irradiated her body with three timesthe letha dose. The ultraviolet radiation bounced off
the star image telescope mirror, burned through the protective filters, and poured unim-

peded down on the star image table, flooding the Science Deck and Amdital's eyesin an ultraviolet
gae

Amalitas eydids closed too late over cloudy-white corneas and started to blister under the intense
radiation. Following on the hedls of the e ectromagnetic radiation pul se came a three-pulse burst of



kilohertz gravitationa radiation that whipped Amalita's body back and forth, breaking threejointsand
snapping her spind cord a the neck. The last memory stored in Amdlitals dying brain was of the stinging
painin her eyes.

Qui-Qui was gtill recuperating from her regeneration and wastaking it easy at West Pole mountain
resort. She was playing with her new toy, a custom built, high powered, persond flyer. Therewasless
than adozen on all of Egg, for they cost much more to operate than intercity glide-cars and weren't any
fagter. A glide-car, however, couldn't goup.

Theflyer had agravity repulsion drive for operation near the surface, an inertiadrive for high dtitude,
and superconducting wingsfor gliding on the magnetic field of Egg. It was expengve, it was extravagant,
but it wasfun!

Shetook off from the resort and jumped over some nearby foothillsto find asmall deserted valley. She
took the flyer up to speed on the gravity drive and hit one-twelfth light-speed before she had to switch to
inertiadrive and zoom up over the mountain a the end of the valey. Turning off the repul sor drive and
flipping out the wings, she put it into climb on the inertia drive and watched the energy reservesin her
accumulators drop. Her manager would complain about the recharging bill, but she had plenty of stars
saved, and there would be lots more now that she was young again.

Qui-Qui was at 25 meters adtitude when the starquake hit. Fortunately, she had been looking up at the
West Pole Space Station when the atmosphere lit up. Asit was, before she could pull them in under her
eyeflaps, two of her eyes had spotsthat didn't go away for nearly aturn.

She had trouble believing the dtimeter when it varied from 24 to 26 meters every few methturns. All the
communicator channels were silent with the exception of some londly navigation beacon somewhere that
proved that her set was working. She knew it was a crustquake because of the glow in the atmosphere,
but it must have been ahuge one and it was till going strong.

She would be safe aslong as she stayed up out of the atmo-

sphere while the crust was moving. She set the flyer on autopilot with aminimum power trgectory. The
plane did out its superconducting wings and started gliding dowly down the magnetic field lines,
extracting lift when it could from the dow variationsin thefields as they followed the motion of theralling
crust below.

The jJumpcraft carrying Admira Sted-Slicer was starting itsjump to orbit when the starquake pulled the
support structure out from under the Jump Loop. High-speed ribbon diced through the outskirts of
Bright's Heaven as the pilot fought the jumpcraft clear. The jumpcraft didn't have enough energy to make
it into orbit and arced over into atrgectory that ended in the middle of the West Pole mountains. One by
onethepilot lost the Sight in eight of histwelve eyesfrom the X-ray glare ashetried to find the West
Pole JumpLoop for an emergency landing. It wasn't there. He snapped out his superconducting wings
and, using the last of his onboard emergency propulsion reserves, managed to bounce the jumpcraft off
the West Pole magnetic field into an dliptica orbit.

"Perigpsis 5 meters and apogpsis 90 meters, Captain Light-Streak," the copilot, Sippery-Wing,
reported. "Coming up on perigpss now."



The dtimeter fluctuated wildly as the undulating crust passed by afew meters below them. Moving a
orbita velocities, they shot under adowly moving flyer high above them. The underside of the flyer
glowed brightly from the glare below.

"I'll circularize the orbit with magnetic lift to give usachance," Light-Stregk said. "But it won't belong
before we run out of power and the gravity generatorsfail, leaving usin freefal.”

Slippery-Wing concentrated on her instruments and tried not to think of what it would belike to die by
dow disntegration.

Speckle-Top felt the bump of the first crustquake, then the ups-and-downs of the big crustquake that
came dfter. The ups-and-downs went on and on. Turnfeast time came, and she was hungry. The big
quake was probably keeping the clankers busy, so she started to squirm out of her hiding place. When
she reached the rock covering the entrance, she put part of her tread on it and listened. The only noise
wasthat of stones rubbing against one another asthe crust moved up and down. She

pushed therock aside alittle and peeked out. The glare left streaksin her vision. She pulled the rock
back and retreated into the blackness, hungry and cursing.

Heavy-EQg, his senses extra-aert because of the crustquake, tucked his body into the lift console
station, formed extra manipulators to take over the controlsin case any of the automatics stopped
working, and continued to monitor the hum of each of the six deflectors holding up hislift platform. He
dowed the speed of their drop to give the deflectors more margin.

"Snatch that pushout, Meta-Pusher,” he said.
"It'sgtill hot, Boss," Metal-Pusher complained.

"l said 'snatchit'," said Heavy-EQg. "That was abig quake, and it'll be back around soon. Quality won't
likeit if you bring themin apair of bangers”

There wasagrunt, acurse, and aclang as the hot ring was dropped on the deck of the lift.
The up-deflectors started to change pitch again.

"Hereit comes," Heavy-Egg said, six of hiseyes on the instrument pandl and six eyes on the Six Streams
of rings above them, glittering in the glow from Egg. The pitch degpened and deepened as the up-going
rings came further and further gpart. The deck vibrated with anxious murmurs from the crew. Heavy-Egg
watched the ingruments carefully. The automatics were shifting the load from the troubled up-streamsto
the stable down-streams. The pitch continued to deepen, then become erratic.

The up-deflector indicators were fluctuating rapidly as the deflectors attempted to straighten out the
ragged stream of rings. There was a clang as another pushout appeared in the catcher. Metal-Pusher was
ready and tried to snatch it, but his hook was knocked from his manipulator by another ring that banged
loudly into thefirst. Three more ringsfollowed.



"Werelosng it!" Heavy-Egg shouted.

The up-going streams dowly pulled avay from the down-going sireams, desiroyed their deflectors, and
like three ragged knives, diced through the triangularly shaped lift. Two of the streams were soon out
away from the platform, but the third was making itsway right across the middie. Bodiestried to
compress to make room on the crowded lift for the deadly stream. A scream of terror turned into a
scream of pain astheringstore off one side of Y dlow-Rock and continued on to cut their way through

the platform.

Three of Heavy-Egg's eyes watched in horror asthe platform was cut in two. Asthe last connection
through the decking was severed, the voices of the five members of the crew on the other section were
cut off. That section had only one deflector, and with no connection to the computer in the control
console, the single deflector couldn't compensate adequately. The section tilted, then fell away to the
crust below.

Heavy-Egg turned his attention to hisremaining section. It wasthe smaler of the two pieces even though
it had the control console and two deflectors. Besides the console operator there was only room for two,
and one of those wasthe dying Y dlow-Rock. The down-streams now started to show some variations.
The automeatics reached their limits of control and the platform tilted badly as pushout after pushout
banged into the catcher. Y ellow-Rock screamed again as he started to dide off the dippery deck.

"I got you," said Hungry-Pouch. She already had agood grip on the barrier rail with anumber of
manipulators and now was trying to hold onto Y elow-Rock's limp body by grabbing his eye-stubs and
jamming pairs of manipulaorsinto his pouches. Their bodiesdid closer to the edge, tilting the platform

further.
"Let him go," Heavy-Egg shouted. "He's good as dead anyway."

"He's my buddy! We hatched under the same mantlel” Hungry-Pouch explained. "I'm not letting go! Y ou
just get this Bright-Afflicted lift level "

"Y ou can't save him!" Heavy-Egg shouted again, fighting the controls. "Let him go!”

Therewas agrunt, adiding noise, and the deck came back to level. Heavy-Egg was done on the
platform.

Thelift was now down to where Leve 30 should have been, but there was nothing there. There were no
up-streams anymore, and he wasriding on two of the three down-streams. The glare from the ground
was becoming brighter, and he had to shield his eyesto watch the controls. He was dropping the lift as
fast as he dared, but he needed to know how much down-stream he had |eft to work with.

He stuck one eye out for aquick look upwards. In the seared after-image he saw three long streams and
alot of dots drifting off to one side. The larger dots had the hexagond shapes of the 10 kilometer level
platforms, but some were the

triangular lift platforms. Thetiny dots he didn't want to identify.

He risked another look with a second eye to where Level 20 should have been. The X-ray glarewas
brighter now. As he pulled the painful eye back in under its eye-flap, he resigned himself to having the
image burnt into that eye-bal permanently. The three down-streams were definitely shorter, but he should
be able to makeit to the surface. It was agood thing he had risked alook, for one of the two streams he



was using was bent and ragged toward the top.

He used both down-streams for another methturn, then just before Level 10 switched to the one good
stream. Rotating the platform around the good stream so it was out of the way of the ragged tail on the
second stream, he continued down to the surface. When the atitude indicator showed he had a meter to
go, he dowed down. He sacrificed another eyein alook over the side to see aglaring mountain of rings
piled up where Base Level had been. There wasn't much time left, so he dropped quickly down the last
few centimeters, hit the pile of rings, and did down and away from the rest of theincoming stream. The
lift platform coasted to the bottom of the pile of rings and stopped.

Hewasdivel And nothing worse than a couple of seared eyeballs. For along time he stayed on the
platform, his eyestucked under their eye-flaps. After the crust movement had dowed down alittle, he
peeked out to find that the atmosphere was till flickering with X-rays, but it wasn't too bad this high up
in the East Pole mountains. He made hisway across the dippery rings until he had histread once again on
firm crudt.

He looked up and found the tiny spots that were the East Pole Space Station and the Topside Platform.
Topside, having logt its support from the fountain, had drifted off into its own dliptica orbit. Heavy-Egg
was wondering what was happening to the people on Topside now that they werein freefal with no
black holesto provide gravity. It must be horrible to go that way. He was glad he was on Egg where he
was safe.

A gtrong aftershock rumbled up from beneath the East Pole mountains. The shock became more
concentrated as it reached the peak of the mountain. Traveling with the shock was asheet of X-ray
flame. Growing brighter every meter, the flame roared up the valley and burned Heavy-Egg's eyes off.

* * %

Both Cliff-Web and the chief engineer paused astheir treads noticed the change in the everpresent hum
in the deck.

"Crustquake," said the chief engineer. "I thought | noticed an increasein the light reflected from the East
Pole Space Station alittlewhile ago.”

They continued their discussion while the hum dowly varied in pitch as the ring-streams compensated for
the motion of the crust below. The variations had dmost faded from their attention when the pitch
changed again. The note dropped lower and lower and kept dropping. All their eye-stubs cameto aert
asthey fdt the platform start to drop out from under them. A staccato of muffled bangs from an overload
of pushouts sent them both out the door and across the deck toward the eevator to the machine deck
below. Topside Platform wobbled asit lost the upward force that had been holding it in place. The noise
from below became louder. Then, through the deck in front of them shot a deadly stream of high-speed
metd rings.

"Get everyoneto the launch areaand on ashuttle!" Cliff-Web shouted. The chief engineer pulled out an
emergency communicator from a pouch, placed it on the deck and put histread over it. Hisamplified
voice blasted itsway throughout al threelevels.

"Everyoneto the launch area. Topsideisgoing into freefall. Repesat. Everyoneto thelaunch areaand
onto ashuttlecraft.”

"All three up-sireams are out of control." Cliff-Web |ooked around as his creation was diced into pieces



by the errant streams.

Treads gripping the rough spots on the deck, they made their way to the launch area. The atmosphere
above the deck was aready full of tiny flakes of dirt that were coming apart and expanding into tenuous
plasma. Three shuttlecraft waited in their launch cradles, and some of them aready had afew workerson
top of their curved surfaces. Cliff-Web's eye-bal|s were starting to itch as he moved up the dippery
curved ramp to the safety of the shuttlecraft with its black hole gravity field.

"Shall | lift off, Boss?" the shuttlecraft pilot asked. "Theresdl kinds of junk starting to fal off Topsde
ontous."

"Not yet," said Cliff-Web. "Werein no danger of falling, and it will be along time before Topside
decomposes into non-degenerate matter. WWho's missing?”

"Nearly everyone from the lower decks," the chief engineer replied. "Wait, here comesthe elevator!"
Through the deck the distant whine of motors could be

heard. Way off in the distance a crowded e evator rose through the center of the platform. A cursing
flood of roustabouts swarmed from the eevator toward the launch deck. Driven by the itching madness
intheir disntegrating hides and daring only to poke out an occasiond eye from under their eye-flaps, they
rushed blindly toward the launch deck.

"Stop! Sto ... " thefirst one cried as she became aware of the gaping dash that blocked their way. Her
tread tried to reverse on the dippery surface of the decomposing deck, but the pressure from behind was
too much. Her cry stopped abruptly as she did into space.

Instead of falling, however, she free-falled across the gap; and her voice returned, louder and cursing, as
her mangled tread clung tenacioudy to the jagged metd on the other side.

"Jump!™ Cliff-Web shouted to the others who were milling nervoudy on the other side of the chasm.
"Youwill just float over."

Theitching grew worse as flakes of skin billowed in acloud around the stranded crew asthey tried to
overcome alifetime of habit and deliberatdly throw themsalves over aprecipitous cliff.

"Il doitif youwill," Hard-Way told Shiny-Tread.

"Last one over eats Tiny Shell ploops.” Shiny-Tread moved away from the crack, then tucked his eyes
under their flgps, smoothly rippled up to speed on theincreasingly dippery deck, and launched himsalf
into orbit. Hard-Way followed right behind. She was larger and stronger than he was, and her greater
strength gave her alonger legp over the void.

Once he had jumped, Shiny-Tread felt an amazing sense of well-being, asif he were back in hisegg. His
body contracted into abal, distorted by the muscular tread that <till twitched asit tried fitfully to make
contact with something solid. Theitching of hishide grew more intense. He pushed out an eye-bdl to
look. He could see the platform floating by below him, Hard-Way balled up high above him, and the
crowded shuttlecraft ahead. He would have passed over the shuttlecraft and out into space, but the
gravity of the black holein the shuttlecraft reached out and pulled him in. He landed heavily on the
topsde of the chief engineer.



"I'm sorry, Chief," Shiny-Tread mumbled as he clumsily climbed down off his bossstopside onto the
curved deck. But no one paid him any attention. Even the chief engineer'seyes

were turned upward as sorrowful sounds murmured through the deck. Shiny-Tread |ooked up.
"Hard-Way!" Shiny-Tread shouted. "Come back! COME BACK!!"

They watched in silence as Hard-Way sailed high over the launch areaand off into the distance. They
saw one of her eyes pop out for alook, then her tread start to move futilely in an attempt to return. The
cloud of particlesfloating around Hard-Way increased and cut off their view.

"You will haveto jump dower or go around ..." Cliff-Web told the crew.

"WEIl have no hide left if wetry to go around,” said Many-Rings, anew shift supervisor. "Weve got to
cross." She formed manipulators and grabbed onto three of her crew nearby.

"Hold on, you lumps of flab," she said. "I'm going to play jump loop.” She brought out most of her eyes
and, concentrating carefully, stretched her body out into along bridge and grabbed the opposite side.
She moved her rear manipulators off her crew and attached them to the edge of the deck. Then she
pulled in her eyes and tried not to think of what she was doing.

"Get across, you Tiny-Shel-brained offspring of aFlow Slow!™ her trailing tread roared. The crew
gingerly crossed over on the makeshift bridge, pulled their vaiant supervisor over to safety and soon
were dl crowded in the protective gravity of the shuttlecraft. Some of the crew had lost so much hide
they were garting to ooze through the muscle tissue underneeth.

There was arumble from below, and the deck Iurched as Topside Platform started to break up.

"Raise shuttle," Cliff-Web ordered. "And take us up to the East Pole Space Station. Well haveto tekea
jumpcraft or catapult-lift down and start helping get things restored back on Egg.”

Captain Far-Ranger was discussing her warpfeast plans with the chef on East Pole Space Station when
Eqgg flared up. When the light became too bright to look at, she knew there was trouble and headed for
the Command Deck. Once there, she stayed in the background and let the station commander, Admiral
Hohmann-Trandfer, run things.

"Communications Officer, any tranamissons from the surface yet?' Hohmann-Transfer asked.

"None from the surface except a single navigation beacon,” Lieutenant Giga-Byte replied. "But two
vehicles are sending transmissions. One isthe jumpcraft in the abort orbit. The other isapersond flyer at
the West Pole. The West Pole Space Station has been unable to make contact with the flyer. They don't
have transmittersfor the flyer band.”

"How isthe jJumpcraft orbit?' Hohmann-Transfer asked.

"The pilot was able to circularize the orbit. But they are running low on power to operate the gravity
generators.”

"How much time do they have?’



"Lessthan aturn,” said the Comm Officer.

"If only we had avehicle that didn't depend on aground launcher for the energy to get up and down,”
sad theadmird.

"Wedo," Far-Ranger interrupted. "My interstellar scout ship is designed to operate around neutron
gars. It can't land and take off, but | should be able to drop down, match orbits with that jumpcraft, then
makeit back out to synchronous orbit on my drives.

"That will save at least three of them. Maybe moreif we can crowd themin.”

"If we empty the food lockers and cargo hold, | can probably carry awhole jumpcraft load,” said
Far-Ranger. "I'm sure the passengers wouldn't mind adothturn or two in the freezer.”

"Firgt Officer!" roared Hohmann-Transfer. "Get a crew and empty that scout ship! Navigator! Prepare a
trgjectory and dump it in the scout ship computer!™

"I'll have plenty of timefor calculating my trgjectory myself while my ship isbeing off-loaded,”
Far-Ranger politely reminded her.

"Of course," said Admirad Hohmann-Transfer. "My gpologies.”
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A hdf-turn later Far-Ranger threw her scout ship at the horizon of Egg. Pushing her inertiadrivetoiits
limits, she matched orbits with the dowly sinking jumpcraft.

"If I didn't need my last four eyesto watch my instruments,” Filot Light-Streak said over the
communicationslink. "I'd say, 'lIt'sgood to see you." Any ideas on how to transfer the passengers?

"Your artificid gravity isplanar, while my black hole grav-
ity issphericd,” Far-Ranger said. "An osculating tangent isthe only solution.”

Far-Ranger dowly lowered her orbit until her spherical scout ship was above the orbiting jumpcraft. The
copilot Sippery-Wing and two of the passengers had removed a section of the magnetic shielding that
covered the passenger section of the jumpcraft, and Far-Ranger put her scout ship just above the hole.
One by one, the passengers were hoisted, prodded, or pushed up from the flat deck of the jumpcraft to
land, upside down, on the curved deck of the scout ship.

"Upyou go!" said Admiral Stedl-Slicer, who had been tossing hisfellow passengers up to
Slippery-Wing above. He reached for the next available body and found he had the pilot of the
jumpcratt.

"Thank you for your help, Admird," said Light-Streek. "But you are next."



"But your eyes..." Stedl-Slicer protested.
"l am captain of thisjumpcraft,” Light-Streak responded, "and | will bethe last one off her."

"Of course,” said Sted-Slicer. "My gpologies. Y ou take the end of the safety line then." Having had
plenty of low gravity experience, he bunched one haf of histread around afixture, used that purchaseto
dap the other half on the deck, and somersaulted from one ship to the other. Using hisfour remaining
eyes, Light-Streak watched the performance with amazement.

With the admira gone from the deck, Light-Streak was cut off from conversation. He looked up at the
admira and Sippery-Wing on the curved deck above him. The admira was pulling insgstently on the
safety line, while Slippery-Wing was gesturing to him and curling up the edges of her tread. Then
Light-Streak findly let loose histread from the deck and felt himsalf being drawn upward to safety on the
overcrowded deck.

Admird Stedl-Slicer flowed into the jammed control deck of the scout ship and did in back of the busy
scout ship pilot.

"Am | latefor the warpfeast?' he asked.

"Admira Hohmann-Transfer commandeered dl the food.” One of Far-Ranger's eyes gave adow wink.
"But | saved afew bags of West Pole Double-Digtilled.” She touched the screen under her tread, and the
scout ship shot up into the black of space.

"Y ou surelook good in that new body," whispered Far-Ranger.

"] could say the same about you," he whispered back.

"Somebody is going to have to go out and take the bad news to the rest of the exploration fleet,” she
said. "And since | havethe only scout ship at Egg, it lookslikeit'smy job. | can't take my regular crew.
Thejourney will take too long and they are too old. Know anything about navigation?"

"When | wasacadet | could outnavigate anyone,” Stedl-Slicer replied.

"Well see" said Far-Ranger.
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"l don't see how things could be any more disastrous,” said Admira Hohmann-Transfer as she sarted
off the meeting in the main meeting room. It wasjust after turnfeast, and Cliff-Web was till sucking ona
Tiny Shdll, trying to get thelast morsel out from the spird cavity. The commander had immediately
ordered haf-rations when she heard they had been marooned in space.

"Wefirst have areport from Captain Fixed-Star, Space Operations, East,” Hohmann-Transfer
announced. An aging captain moved to the speaker's treadle and activated a display on everyone'staste
screen.



"Qur total space force consists of three space stations—East Pole, West Pole, and Polar Orbiting.
Nomina permanent crew is twenty-four each. We lost anumber of those who happened to be on the
ground during the starquake. With no contact from Space Operations Headquarters on Egg, and with
retired Admird Stedl-Slicer off on the call-back mission with Captain Far-Ranger, Admira
Hohmann-Trandfer, as ranking active officer, is Acting Commander of dl Space Operations.

"In addition to the assigned space force personnel, we have 16 civilians on East Pole Station who are
refugees from the Space Fountain. There are six explorer ships, four cargo snips, and eleven scout ships
out in deep space on exploration missions. Our total inventory is 287 personnd, three space stations, Six
explorer ships, Sx cargo ships, twelve scout ships, four jumpcraft with no jJump loopsto jump to, two
catapult-liftswith no catapult to drop to, and three shuttlecraft with no Space Fountain to shuttle to.”

"Don't forget the humans,” said Cliff-Web. "They are only aquarter-orbit away."
"The Slow Oneswill certainly be of no help in our present crisis," warned Admira Hohmann-Trandfer.

"They wereonce," Cliff-Web said. "And they may be again. For instance. Do our technica librarieson
the space stations contain the congtruction plansfor agravity catapult?’

A young ensign high in the rear spoke shrilly into hisvibration pickup. "I doubt it, Sr. That technology
has been obsolete for dozens of generations.”

"The humans have that information, and other 'obsolete' information stored away in their memory
crystals. | would count them as part of the 'inventory' if | wereyou, even if they aredow."”

"Thenit s 287 people and Sx humans," Fixed-Star said, in obvious annoyance.

"That is 293 'people worried about what has happened on Egg,” Cliff-Web ingsted. "I'm worried too.
Whathas happened on Egg?'

"Our next report isfrom Lieutenant Staring-Sensor, Egg Resources Monitor,” said Admira
Hohmann-Transfer.

"According to Doctor of Crustallogy Shear-Wave, our expert on crustquakes, what happened on Egg
wasnot acrustquake, but amuch more severely damaging phenomenon caled a'starquake by the
humans. Such athing occurs only rarely-even a human timescales—so we never expected it to happen
to Egg. During astarquake, if the ground movement doesn't kill you, the el ectromagnetic heating will, and
for those il left dive, the gammarray radiation levelsarelethd.”

Staring-Sensor moved his tread, and amap appeared on everyone's screen.

"We have carried out a preliminary survey of the surface of Egg. All mgor structures are down, including
al jump loops, gravity catapults, and the Space Fountain.”

"It will take a half-dozen greatsto get ajump loop or space fountain built,” said Cliff-Web. "When do
the authorities think they'll be able to get the gravity catapults back in operation?”

"We aretrying to contact the pilot of theflyer,” said Lieutenant Shannon-Capacity. "Other than the flyer,
we have detected no signs of lifeon Egg.”

Qui-Qui had brought her flyer down to a soft landing outside West Pole Mountain Resort. When she



had first cometo

the resort, she had made arrangements to berth the flyer at aloca repair garage for the resort's robotic
glide-cars. The mechanic was not there to attach the tie-bolts that kept the flyer from diding around
during crustquakes, so she had to do that chore hersalf. She found the mechanic inside his machine shop,
impaled on a sharp piece of heavy equipment. She moved away in horror and went to the video link to
cdl the butchers. Thelink was dead.

The glide-cars at the garage were piled into a hegp in one corner of the compound, so she had to make
thetrip by her own tread. The streets were deserted and the crust was silent except for the low rumbles
coming up from deep in Egg. She passed by compounds with cracked walls. Through the cracks she saw
nothing but death. FHattened chedabodies that had flowed through partialy opened doorways, many
with eyes cooked and hide blistered. Pet Slinksimitated their mastersin death, their hairs singed off.

Any plant of any size had either toppled or been sheared off at the root, while the smaler plantsand
ground cover looked limp and lifeless. It took her awhileto find the compound for the peace officers, for
there was little need for them in this exclusive resort area. The peace officers were dead too, and none of
the equipment in the office seemed to work. Shefindly left and returned to her flyer. When she turned on
her communi cations set, avoice blared through the deck.

"... ahyone on Egg. Please reply on Channels 1, 12, 36, or 144. West Pole Space Station on an all-band
cal to anyone on Egg. Please reply on channds..." The voice sounded squeaky and hurried since time
moved faster on the orbital space stationsthan it did on the surface of Egg.

She switched her set to channel 36 in the flyer band. "Thisis Qui-Qui in Flyer 7. | havelanded at West
Pole Mountain Resort near the West Pole Rejuvenation Center. Everyone in West Pole Mountain Resort
seemsto be dead. All the video links are gone, too. I'd appreciateit if you would cal Bright's Heaven
and have them send amechanic to service my flyer. I've got to get back by next turn to start rehearsas
for my show."

She then waited for the long two-grethturn interva while the signal traveled the 400 kilometers or so up
to the West Pole Station and back.

"Flyer 7," cameavoice. "Thisis Lieutenant Shannon-Capacity. Y ou are coming in weakly. Did you say
your name

was Qui-Qui?The Qui-Qui? I'm sorry, but | can't call anyonefor you. Asfar as we know, you arethe
only one on Egg with aworking free-space tranamitter.”

Qui-Qui became concerned. "Do you see any signs of life anywhere? If it isn't too far, | could fly there
and find them." She had two grethturns to worry as she waited for areply.

"Wait. I'll check with the Space Operations Commander,” he said. A few sethturns later aharsh
harassed voice rasped through the deck.

"You there! Thisis Admira Hohmann-Transfer, Commander of Space Operations. We have an extreme
emergency. Asof now, | am commandeering your private flyer in the name of the government of the
Combined Clans. Wewill need it to restore contact with the remaining authorities on Egg and start the
recovery process. Let me speak to your pilot.”

"lam the pilot," she said and waited for the reply.



"Bright has cursed usd|!" Hohmann-Transfer shouted. "Here we are in the middle of the biggest
catastrophe to hit Egg, and | get stuck with astupid, big-liddedentertainer” Suddenly the admird'svoice
shifted to panic.

"Wevegot to find somebody else on Egg," she said. "If we can't find somebody to rebuild ajump loop
or agravity catapult, well be stuck here in space until we die! Weve got to find somebody else. Weve
got to find somebody dse.”

Qui-Qui turned off the communication set. "Wdl, Quick-Quieter,” she said out loud to hersdlf. "It looks
likeyou're through with acting for awhile. Thisisthereal thing. Asthe admira said, 'Wevegot to find

somebody ese.' "

She thought about using the flyer, but decided againgt it. Until she found away to recharge the
accumulators, she would save the energy for the communications set. There were anumber of towns
nearby that she could check out on tread, including the home town of her clan. She hoped shewould find
someone dive there. Subconscioudy twitching the clan totem in her heritage pouch, the thought of al her
closefriendsin the clan—the eders, the hatchlings, theeggs! The thought of her clan's eggs and hatchlings
lying unattended moved her to instant action.

Within sethturns she had the flyer skimming aong the surface to White Rock City, the home of the White
Rock Clan. She knew exactly where the clan hatchery was, since she had |eft an egg there only two
greats of turns ago.

The sight at the clan hatchery wrung her brain-knot into

knots. In the hatchling pen were the tiny bodies of innocent, defenseless hatchlings that had been thrown
againg thewall to burst and fall to the crust like overripe singleberries. Those bodiesthat had been
cushioned by the dying Old Ones were covered with fata blisters, while the juice in the blisterswas
cooked until it was nearly solid. Hoping against hope, she went to the egg-pen and laborioudy rolled the
dead Old One off the eggs he had been tending. It was only two turns since the starquake, so the eggs
should have survived without being tended. She looked the eggs over carefully, then, awkwardly forming
ahatchling mantle, she tucked them under her. There was no damage and no blisters, but no life. She
twitched the clan totem in her heritage pouch and went out to search the rest of White Rock City.

Marooned
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The hunger-twinges in Speckle-Top moved from one eating pouch to another. They got so bad she
began to think about the old daysin the dump when the garbage deds from the centertown eating places
would come. It was long past turnfeast and shehad to get something to eat. The trouble was, the crust
around her wastoo quiet. The clankers would hear her for sure when she pushed the rock away from the
end of the tunnel. So she moved to the tunnel entrance and stuck one eye through a crack between the
rock and thewall.

"Bright's Curse!" she whispered as she pulled her eye back in—a clanker was out there. But there was
something wrong with her. Putting her eye back out to watch the reaction of the clanker, she moved the
rock dightly. A rasping sound radiated out through the crust, but the clanker didn't move. Growing
bolder, she pushed the rock aside and flowed out into the still sparkling atmosphere.

Keeping her eyes hdf-shielded under their flaps, she went over to the clanker. The large body had
flowed into awide ova. A few dull yellow-red eyebdls hung out over their fleshy eyeflaps and the large
clanker badges had fallen from their holding sphincters.

"Too tender to stand allittle crustquake, you dink-treading egg-sucker?' Speckle-Top picked up a
clanker badge and stuck it onto her decorationless hide. The badge was heavy, but felt good.

"It looks better on me than you, you eye-ball-sucking father-lover," she said as she flowed up on the
carcass of the clanker and took the rest of her badges. In one pouch she found an

electronic lash. Speckle-Top's hide had tasted the lash the first time she had been caught and had been
foolish enough to try to run away. Ever since, the just let the clankerslead her away when they caught her
doing something wrong. She flowed off the dead clanker and turned on the lash. High voltage currents
flickered across the crust. She swept the lash under the tread of the clanker. The first sweep produced
some reflex reaction in the edges of the tread, but even that stopped asthelash played its auraover the
dead body.

"Just let any clanker try and get me now!" she bragged, waving the lash around. "I'll fry their treads and
eat them for a'tweenfeast snack!" She pouched the lash and moved on toward the center of town, the
huge badges amost dragging in the crust. The silence bothered her. Ever since she had hatched in the
dump on the other side of town, her tread had felt the constant rustle of tread and hum of machine
coming through the crust. Now there was nothing, not even the high-pitched whine of the Jump L oop.
Shefindly thought to look up to where the Jump Loop should be, hanging in the sky. It was no longer
there.

"That must have been adider of aquake!" she whispered to herself as she moved dowly on, her
street-wary tread dert.

When turnfeast came again, she was no longer hungry. She had loaded her pouchesfull of
strange-tasting foods taken from shops guarded by flowed shopkeepers. Her stuffed hide now glistened
with badges of every kind, including the two-star admiral badges she had stolen from the space-trooper.
Her speckles were covered with splotches of fluorescent body paint inexpertly applied, and around each
eye-stub was one or more expensve glow-jewd eye-rings stolen from ajewelry shop. Her tread felt a
sound off in the distance,

"A clanker!" She moved quickly to anarrow aley between two store compounds. Onceinthedley, she
took off the heavy badges, hid the eye-ringsin apouch, and listened carefully with her tread. There
seemed to be only one thing moving and it sounded like a Sink. Fedling alittle lonely, she moved off to
find the source of the noise. As soon as she started to move, the noise changed direction and headed



straight toward her, moving rapidly. Soon, down the road, she could see aSlink, moving asfast asits
tread could ripple.

"Hello, Fuzzy-Pink." Speckle-Top greeted the Sink asit came up to her, itsfurry top turning
reddish-white from exertion. Speckle-Top liked animas and she formed atendril to

reach out and pat the fuzzy hide. The Slink dropped asmal scroll on the crust and, avoiding her pat,
moved off away from her and waited, its eyeslooking first at her, then at the scroll. Speckle-Top moved
by the scroll to pat the Slink, but it circled around behind her, picked up the scroll, and put it down next
to her tread again.

She gave up trying to pat the Slink and used her tendril to push down on the scroll as she had seen done
on the video in the holovid shop displays. The scroll flattened out on the crust. There was some writing
onit. A few of thewords she knew, like"IN" and "OUT," but the rest she couldn't read. The Slink
moved restlessly back and forth as she tried to decipher the message. Suddenly she recognized another
word. It was"HELP." She paused. Whoever she hel ped would probably wonder where she got al the
expensve body paint and call the clankers.

"Sorry, Fuzzy-Pink," she said, letting the scroll roll up on the roadway. "Get someone else. | got to take
careof me."

She started off to enter afood shop along the road. The Slink picked up the scroll, raced ahead of her
and put it down in her path, itstwelve eyeslooking intently a her every motion. Shetried to go around,
but the Slink moved quickly to block her way. She stopped to rumble alaugh into the crust and reached
out again to pat the animal. 1t dodged and started making quick trips off down the road in the direction it
had come, stopping to seeif shefollowed, then running back to repeat the motion. It made anxiouslittle
chirpsinthe crugt asit moved.

"All right, Fuzzy-Pink, I'll come." Shefollowed the Sink off down the roadway, her tread dert for the
sound of aclanker.

The Slink led Speckle-Top toward centertown. When they came to an entrance of alarge compound it
entered one of the gates in the compound walls. Speckle-Top hesitated, because thiswas where al the
big-badge thinker typesworked. A few times she and her gang had thought of sneaking in to seeif there
was something to steal, but the clankers had kept them out. Seeing her pause, the Slink came back to
fetch her, its chirps becoming more and more anxious sounding. She moved insde the compound and
heard afaint voice off in the distance, calling. Something was wrong. The voice sounded asif it were
coming from inside the crust. She scrubbed her tread hard and waited for the next call. The direction to
thevoice

was definitely downward. Fedling very insecure, Speckle-Top followed the Slink toward the voice until
it stopped some distance ahead and intensfied its chirps. They were answered by avoice.

"Rin-Tin-Tin! You're back!" Zero-Gauss said as she spotted the pink ball of fuzz at the top of the ramp.
"I do hope you found someone to give the message to." She placed part of her tread against aside wal
and raised the level of her tread vibrations. "Hello out therel Help! I'm trapped in ahole! Help!! Help!!!™

Rin-Tin-Tin raced away and soon was back. Thistime ayoung cheela eyeba| was peeking over the
back of the Sink. The eyebdl quickly retracted.

"Bright's Spew-hole!" Speckle-Top said as she drew her eyein under itsflap and tried to forget the



terrifying image. With the rest of her eyes shelooked at the niceflat crust al around her and tried to calm
herself. Shetried to talk to the grown-up in the hole but found her tread was clenched tight to the crust.
She loosened her tread and, keeping her eyes from looking too often a the missing place in the crust, she
findly was able to answer.

"Hello, there," Speckle-Top said, her tread till shrill from tension. "How did you get down in that hole?"
"By devator," Zero-Gauss replied.
"Elevator?'

"It isamachinefor going up and down. But it won't work without power, so | guessI'll haveto stay here
until they get the power fixed. Could you please tell your creche-teacher or some adult I'm down here
and have them send some help?'

"1 don't have any spew-wiping creche-teacher." Speckle-Top said in an annoyed tone of voice. "| take
careof mysdf!”

"I'm sorry." Zero-Gauss was alittle shocked at the vulgar language. "I couldn't see you, and | thought
you were ayoungling. I'm stuck down here with some hungry research animalsand | need to get power
restored to my devator in ahurry. Could you please find a peace officer or someoneto notify the
authorities?"

"I'm not finding no spew-licking clanker for nobody,” said Speckle-Top. "Besides, they're all dead.
Everybody isdead. Y ou and Fuzzy-Pink are the only things alive I've seen anywhere in Bright's Heaven.”
Asthey talked, Speckle-Top dowly lost her fear of heights and moved over to one corner of the square
holein the ground

until she and Zero-Gauss could see each other while they were talking.

"Youare ayoungling." Zero-Gaussfelt her protective instincts rising as she saw the skinny, besmirched
young chedla. "What happened to you? Y ou are dl covered with paint. Are any of your clan left to take
care of you?'

Speckle-Top hesitated alittle before answering. "No."

"Then I'll be responsible for you until we can find amember of your clan. My nameisZero-Gauss. | am
aprofessor at the Ingtitute. But first we've got to get me and the animals out of here. They are getting
awfully hungry, and | don't want them eeting my research plants.”

She ducked back under one of the massive leaning roof-plates and came back with an empty anima
cage. Then she pushed her body up the doping ramplike intersection between two fallen roof plates at
one corner of her devastated underground laboratory and added the cage to the row aready there.
Holding onto the cages with part of her tread, she stretched hersalf out until she had one eye perched up
above the top of the hole right next to Speckle-Top. Now that she was close enough, she could see that
Speckle-Top was one of those dump-hatchlings from West-heaven. That explained thefilthy language.
Rin-Tin-Tin pushed itsway between them to get a pat, now that it had doneits duty.

"| can't get any more than one eye up here," said Zero-Gauss. "I've tried and tried for the last two turns,
but | can't get enough of me out to pull the rest of me up. | need more cages or something to climb on.



Y ou should be able to find more cagesin that compound over there next to the eevator building.”

"l don't know." Speckle-Top patted the top of the Slink and drew it close to her for ahug. "It sounds
likealot of work."

"Rin-Tin-Tin'sfriends are getting awfully hungry,” said Zero-Gauss as she pushed the bottom portion of
her tread through some cage bars and poked Flopsy, Mopsy, Cottonball, and Poofsie to make them
chirp.

"Wadl," Speckle-Top said reluctantly. "Can't let Sinks starve. Come, Fuzzy-Pink. Show me the cages.”

Zero-Gauss and the animal s were up on the crust before the next turnfeast. Zero-Gauss found the
laboratory food supply for the animals and reluctantly agreed to let Speckle-Top feed the animaswhile
she explored the compound of the Inner Eye

Ingtitute and the surrounding city. It was worse than she had thought. Not only were dl the rest of the
chedadead, but al the plants and animals, too. She had gone to the zoo and visited the cages of the giant
north hemisphere How Sows and Swifts. All dead. The only Flow Slows and Swifts|eft were her hybrid
miniaturized pets. She found afew seedsin some gardening stores, but wondered if they had survived the
blizzard of penetrating radiation that seemed to have cooked everything else. Fortunately, the packaged
food in the food storeswas edible. They and the animal's could survive on that until they could get some
crops planted and harvested.

When Zero-Gauss returned to the Inner Eye Ingtitute she found that Speckle-Top had arranged the
cages and some boxes to make acompound for the animals and was happily playing with them.

When the big-badge professor came back, Speckle-Top's sharp eyes noticed that she had taken off the
cheap plastic badges she had been wearing in the hole and had replaced them with expensive metal ones.
Speckle-Top shook off the pile of Slinksthat had been clambering dl over her and, shoving back an
inquisitive mini-Swift, she left the compound she had made. The eye-waves on the big-badge grown-up
had atwitch that showed she was worried about something.

"Whole species gone. Wiped out!" said Zero-Gauss. "All we have l&ft isthe collection from my
laboratory, and it is solimited”

"Looksto melike we got lots of everything," said Speckle-Top. "The stores are full of food, and when
we want something special, we can eat one of your food Sinks. What is the taste of the striped ones?!

"No!" Zero-Gauss was nearly panic-stricken at the thought. "We must not eat them. They arethe last
ones on Egg. | must breed them to keep the species dive. The plants, too. They are the only ones|eft. |
have to save the plants, too."

She went to the edge of the hole and |ooked down at the dozens and dozens of plants many millimeters
below. They would survive there for atime, but they or their seeds must be laborioudy hauled up on the
crust if they wereto be available for future generations,if therewere any future generations.

Speckle-Top had come up beside Zero-Gauss as she peered down the hole at the plants. The fedling of
the immature body next to hers caused the collapse of Zero-Gausss last defenses

againgt the Old-One syndrome. She spread out a hatching mantle and covered the scarred,
paint-smeared, speckled topside of the ugly youngling.



Speckle-Top had seen adult cheelado many strange things, but it was anew experience for her when
the professor developed along ridge just undernesth her eyeflap bulges. The ridge became a sheet that
did up over her speckled topside.

A drange feding came over her. It wasn't the intense feding she got when playing eye-bal gameswith
Crumpled-Tread, but ardaxed, warm, safe feding. She could findly relax the eternd vigilance that had
kept her dive snce her firg terrifying days in the dump with the wild Slinks hunting her.

Someone was now taking care of her. Someone was now watching out for her. She pulled al her eyesin
under their eyeflaps, contracted her body into asmall egg-shaped ball under the hatching mantle and
rested. Sheliked the professor and the professor liked her. Sheliked the animals and they liked her. She
wondered if thiswaswhat it was like being part of a clan. She decided she would stay if the professor
wanted her to.
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The last place Qui-Qui checked was the Rg uvenation Center. As she expected, everyone was dead
there, too, even the "dragon plants,”" snapped off at their roots. The large rods of dragon crystal that had
supported the plants now lay glistening on the crust. She moved past a motionless robotic body on her
way out and stopped as shefelt an dectronictingle.

"Emergency! Emergency!" ametalic voice whispered. She moved closer to the robot. The body of the
robot didn't move, but the eectronic tingle became stronger.

"Emergency! Emergency!"

"The emergency isover," Qui-Qui'stread vibrated through the crust. The robot continued itsdarm asif
it hadn't heard her. She switched to whispering herself.

"The emergency isover," Qui-Qui whispered, using her body to set up oscillationsin the sea of eectrons
around them.

"Emergency! Crustquake! Activate Plan Two! Cal Doctor!" said the robot.

"Stop!" commanded Qui-Qui, who owned a dozen personal robots. "Emergency Over! Restart! Report
Condition!"

"Three-greths functiond," said the robot. "I must report to amedical doctor. A failure has occurred.”
"Stop! Restart! Emergency over! Tdl me how to activate communications links to Bright's Heaven."
"1 must report to amedical doctor,” said the robot. "Y ou are not amedica doctor.” It fell slent.
Qui-Qui was puzzled. The robot's eyes were useless. How did it know she wasn't amedica doctor?

She went back to the main offices, found the remains of M.D. Sabin-Salk, pulled off his ornate badges,
and replaced her glow-jewe decorations with badges. She went back to the robot, but didn't get too



close. She could have done agood imitation of M.D. Sabin-Salk's tread accent, but she had never heard
him whisper. She did the best she could.

"Tdl me how to repair the communication linksto Bright's Heaven!™ she commanded.
"Open box," said the robot.

Qui-Qui was bewildered. She looked around, then saw alarge metal box in one corner of the room.
Theroomwall had suffered alarge dent where the box had did into it. She went over to the box and
read the badly faded label. It was another robot! According to the labdl, it was a maintenance robot for
the next bank of enzyme machinesthat were due to be sent to the rejuvenation center. She undid the
latches and did off the heavy lid. Twelve glassy eyesraised up from a Sink-sized dome and looked
around. Thetop of the dome had the design of a cleft-wort plant.

"Energy!" it said. The end of the box fell away and the robot glided out on its undulating underside. It
paused by the damaged robot to exchange information, then moved into the enzyme machine room,
whereit found apartidly full accumulator and reenergized itsalf. Qui-Qui followed it. The robot ignored
her and started to lift an enzyme machine back onto its base.

"Stop!" she sad. "Repair the communication linksto Bright's Heaven."

"That isnot my function,” said the robot. "My function isto maintain the Rguvenation Center in
operationa condition.”

"Reset!" she commanded. The Regjuvenation Center cannot operate without doctors. All the doctors are
dead. Y ou must get new doctors. The doctors must be called from Bright's Heaven. Y ou must repair the
communication linksto Bright's Heaven so the doctors can be cdled.”

The robot paused in itsrepair of the damaged enzyme machine. It moved to the main offices, found one
of the video link consoles, and opened it. It carried out afew tests, then moved to the next console.
Since none of them were operationd, it then took out a part from one console, other parts from another
console, more from athird, and put them in afourth. It left the room for awhile and came back with a
small energy source to power the console. It went through its testing routine again.

"The communication link is repaired. Bright's Heaven does not respond.” It returned to itswork of fixing
the enzyme machine,

Qui-Qui tried the video-link console. She had made so many long-distance callsin her life that she knew
all the screen blotches and tread murmurs that indicated the condition of the various portions of thelinks.
The call probably made it to the central exchange at White Rock City, but the fibers were dead from
there to Bright's Heaven. Shetried to get the robot to go to White Rock City to fix the central exchange,
but it refused to leave its assigned duty station and the enzyme machines. Shefindly gave up and set out
for White Rock City hersdlf to pick up her flyer.

As soon asthe flyer was activated, the acoustic coupler to the deck vibrated the floor with arecorded
message.

"Qui-Qui! Respond on channel 36. Qui-Qui! Respond...."

The communications set was dready on channd 36 s0 she activated the transmitter.



"Qui-Qui here," she said. After two long grethturns there was an eager reply.

"Lieutenant Shannon-Capacity here, Qui-Qui. Areyou dl right? I'm switching you right over to the
admird."

The harsh voice came rasping through the deck. The admiral sounded even more harassed than the first
time

"Y our behavior isinexcusable!" said Admirad Hohmann-Transfer. "From now on | want you to make
contact every turnfeast and midturn. Do you understand? Where have you been?'

"I wastrying to find somebody ese," said Qui-Qui. "1 was not successful. Were you?' She then went
through another long wait.

"No," said Hohmann-Transfer. "What am | going to do? We are doomed!" There was another long
pause. "If only we had someone €l se than astupid entertainer.”

Thelink to the admira clicked off. Qui-Qui was about to turn off the power when she heard
Shannon-Capacity again.

"Thereis someone e se who wantsto talk to you," he sad.

"...Hdlo?...isthisQui-Qui?..." camethevoice. "l ... ah ... | met you sometimeago. .. didn't redly
meet you redly ... | saw you when you were going through the R uvenation Center ... my name's
Cliff-Web ... run a construction company ... or used to."

Qui-Qui had been through this before. Another male overflustered by her large eyeflaps.

"I rememberyou” she said in her best stage tread. " The doctor said you needed to do some extra
exercises. | didn't think so0. Y ou looked fineto me." After another long wait, Cliff-Web replied. He had
regained his composure.

"Y ou looked fineto me, too," he said. "And | bet you're looking even better now after rejuvenation.”
"... 1 wish we had video," Shannon-Capacity interjected.

"It's been twenty turns since the starquake,” Cliff-Web continued. "And you're the only one we've been
able to contact. I've talked to the few people here on the space station who know you and I've done
someresearchin our library, limited asit is. Y ou produce your own performances, manage your own
finances, control dozens of personal staff including adozen robots, and pilot you own flyer. Y ou arenot
Supid.”

He hesitated before continuing, "Do you think you can become an engineer?"

"Sure" shereplied. "With the right teacher and enough time. Why?* The answer from Cliff-Web came
two grethturnslater.

"The admira isbascdly right. We're stuck up here. We don't have any spacecraft that can land on Egg
under its own power without crashing. We can't build alander because we have no tools and no raw
materiasto work with. We need something to ‘catch’ one of the spacecraft we have. The jump loops are
down, but it might be possible to reactivate one of the gravity catapultsif they aren't too badly damaged.



"My planisto usetherobotson Egg,” Cliff-Web explained. "With the two grethturn communications
delay from synchronous orbit to the surface, it will beimpossible for usto direct them from up here. But if
you can help control them, we can send down the information needed for them to make repairsto the
catapult. First, however, we have to find those robots and gather them at one of the poles. Can you do
thet?'

"I've dready found some," said Qui-Qui. "They arejust as dead as everyone else. Except for one. |
found him in abox at the West Pole Rg uvenation Center. He works perfectly, except he only wantsto
work on keeping rejuvenation machinery fixed. | tried al the robot control tricks| could think of, but the
best | could do was make him fix the video link machines. Unfortunately, it was the only functiona robot
| saw. I'm afraid we can't use robots to repair the gravity catapults.” Although disguised by the squeaky
sound caused by the gravitationa time shift, Qui-Qui could hear the overtones of dgjection when
Cliff-Web'svoicefindly returned.

"I'll haveto think of something ese," said Cliff-Web. "Well, goodbye for now."

"Goodbye, Engineer Cliff-Web," Qui-Qui said in her most pleasant tone. "It has been ared pleasure
talking to you. | hope to seeyou in personreal soon.”

She spent the next two grethturns thinking of the many greats of turns she faced being dl done.

When Qui-Qui's gravitationally red-shifted voice finally reached Cliff-Web, it had been lowered from her
norma contralto range to adow, husky tone normally only heard in the privacy of alove-pad room.
Cliff-Web sammered areply. "... ah ... Yes. I'veredly enjoyed ... been apleasure ... talking with you ...
ah ... Qui-Qui ... redly nice...." Thelink went dead.

Two turns later Qui-Qui returned to the Regjuvenation Center wearing afull panoply of M.D. badges.
The maintenance robot had repaired the auxiliary power generator and had gotten one enzyme machine
working. Once that was done, it had alowed itself to work on lower priority items and had cleaned out
all the bodies and tidied up the place. It was now trying to get a second enzyme machine working. She
dipped into the main office and tried to read the files to find out how the Center worked so she could do
abetter job of playing adoctor. There was no power to the memory banks, so she went back and
complained to the robot. It took him two turns, but he finaly got the main office memory powered and
running.

She then found that the memory fileswere blank. They had been erased by the radiation during the
quake. Shewent into M.D. Sabin-Salk's old office compound and took down afew scrollsfrom his
scroll wall. Except for some very faint markings at the very center of the scroll, they were blank too. She
reported her findings to the West Pole Space Station.

"Why areyou il a the West Pole?' Hohmann-Transfer was annoyed. ™Y ou should be out |ooking for
robots or something useful!" Her harassed voi ce changed to one of near panic as Shannon-Capacity told
her the bad news. "1 could expect computer filesto go, but scralls, too?!

"Even taste-plates,” said Qui-Qui. "There used to be an ornate taste-plate sign in the crust at the
entrance to the Center. It's now tasteless.” The delayed reply back from Hohmann-Transfer was worse
than usdless.

"Civilization isdestroyed! What shdl we do??'



Qui-Qui didn't bother to reply. She turned off the communicator and returned to her battle of witswith
therobot. First shegot it to reconstruct most of the files for the operation of the rgjuvenation center from
itsinterna memory. She then read those and figured out away to get the robot to recharge the
accumulators on her flyer. She ordered it to bring the accumulatorsin from the flyer as "urgent cargo” and
put them next to the accumulators that were used as standby power to the enzyme machines. Shethen
sent it off ona"repair” in the main office while she switched cables and charged up the accumulators.
Then she made the robot haul the "urgent cargo” back to the flyer. She was now ready to go anywhere
on Egg. But there was nowhere to go.
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Heavy-Egg findly cameto his senses. He dimly remembered the shrieking pain in hiseye-bdls. It now
was adull ache. He stretched his eye-stubs to make sure his eyes weren't hidden behind their eyeflaps,
but he could see nothing. He listened with histread, trying to figure out where he was. All was slent
around him. The only sounds were the thumping of hisfluid pumps and faint rumblesfrom degpinsde

Ego.

Pieces of memory started to return. He remembered blindly wandering around on the top of the East
Pole mountains, mad with pain. Finding the drop chute. Creeping, faling, diding down through the
darkness. New pain as he hit abroken section of the chute. Criesfor help into the crust until histread
was raw, but no help came. Then the hunger pains grew stronger than the burn pains. He had findly
found food. A chunk of food wasin his manipulator, ready to go into his eating pouch. He was starved.
But for some reason he had not eaten.

Hefelt something underneath histread. It was the body of another cheela. He moved his tread around,
feeling the dead body—it was alarge female. There were long dashesin the body torn by a crude blade.
The sharp piece of metal that had caused the dashes wasin one of his manipulators. The chunk of food
was in another. He formed a set of tendrils and reached out to touch the food. It was smooth and round
and soft and leathery ...

"Anegg!!!" hecried, histread grating the crust with itsvibrations. "I nearly ate an egg!!!"

He went mad again.

Eye-stumpswaving erraticaly, he put the egg back in its mother, then stumbled across the deserted
street. He found a store with an open door. It was a pul p-bar. Pushing hisway past the body of the
barkeeper he found the cache of pulp-bags. He couldn't read them, but after sucking afew bagsdry he
didn't care. The dull painin hiseyeswent away. Hefelt good. He loaded his carrying pouches with as
many bags as he could carry and weaved hisway back out into the strest.

"Hello!" hecalled. No answer.

"Got to keep on moving. Got to findsomebody.™

He moved his overloaded body laborioudy down the street and found another open door. Thisoneled

to arepair shop. Maybe he could find agood knife. He found lots of tools, but no knife. He picked up a
tool from its holder next to the mechanic's work-pad. It was awelding torch. It used tanks of liquids that



were mixed to produce an ultra-hot flame. The torch was on automatic and it immediately formed along
flamethat flickered toward Heavy-Egg's hide. He screamed in insane panic as he felt intense heat once
again. His pouches vomited bags of distilled pulp, and he dropped the torch which licked at abag that
burst into a bright violet-white bl of flame.

"] can see!!" Heavy-Egg said asthe singed end of one of his eye-stumps gave aweak response to the
intense flood of light. Entranced by the light, he madly added bag after bag of pulp to the growing blaze.
The equipment in the shop caught on fire and drove him out into the street. Then the tanks of welding
liquid blew up in atremendous explosion.

The next time Qui-Qui checked in on the communicator, there was some good news.

" Staring-Sensor a the East Pole Space Station has detected alarge fire and explosion in Swift's Climb
at the base of the

East Pole mountains,” said Lieutenant Shannon-Capacity. "It could be asigna or it could be adelayed
reaction to the sarquake. Sofar, itisthe only sign of lifeon Egg.”

"Thenitisour only hope," said Qui-Qui. "I'm heading for Swift's Camp. I'll take the flyer, but I'm not
going to fly, it wastes too much power. I'm going to travel close to the surface where the gravity repulsors
have plenty of massto push againgt. Inthat mode | could travel around Egg a couple of timeswithout
emptying the accumulators.” She paused, " Sure seems like aterrible waste though. Here | havethis
terrific toy that can fly about in the sky and | haveto useit asadull crust-glider.”

L eaving the robot tending its reguvenation machine, Qui-Qui lifted the flyer on alow dtitude, minimum
energy flight profile, and headed for the East Pole. Meter after barren meter passed under the flyer asshe
traversed the glowing yellow-white crust.

Avoiding the wreckage of the Jump Loop spread over the crust, she brought the flyer down in aflat
gpacein the outskirts of Swift's Climb. Finding nothing to tieit down to, she made sure that the machine
was | eft far from anything solid in case there was another crustquake. Before leaving the flyer shemade a
call to the East Pole Space Station floating overhead and waited for the reply.

"The blaze occurred in the eastern section,” said Staring-Sensor. "It's the old section of town right at the
bottom of the superconducting chute that was used by the Web-Con workers on the Space Foundation
project. Just find an east-west road and head for the mountains.”

Just then another voice entered the communication link. It was Hohmann-Transfer.

"At dl costsyoumust protect our flyer," the admira warned. "Thefire may have been caused by looters.
Y ou are to take weapons with you and report in every dothtum.”

"l have no weapons, and it will take me two dothturnsjust to get to the east side from here," said
Qui-Qui. "Bedides, onefire does not aband of looters make. | will report in when | get back.”

Qui-Qui did begin to fed alittle uneasy as she made her way through the deserted town. She moved
quietly and stopped often to listen. Findly she heard avoice. It had the high tenor pitch of amaletread.
The voice sounded drunk and off-key. As she moved aong the streets, tracking down the

voice, sherecognized the tune. It washer song, Twine Thine Eyen About Mine."



She came to an intersection and looked down the street. Wandering blindly from dide-walk to
dide-wak was afilthy, drunken, heavy-set mae. Where his eye-bdls should have been were cozing
sores on the ends of stumps. Shreds of skin hung from his blistered hide. Shocked by his condition,
Qui-Qui stood till in the middle of the intersection as he weaved hisway closer. Her first reaction was
that of revulson. It changed to pity as sheredized the pain and suffering he had gone through even to
survive, while sheflitted around in aluxurious flyer. He was coming to the third verse in the song, and she
softly blended her deep contrato voiceinto his.

" ... Bemy friend, by my lover, Be my tread, be my cover. Twine thine eyen about mine."
The mal€esvoicetraled off as hers becamelouder.

"I mustreally be going mad!" he said out loud to himself, throwing the half-finished bag of cheap pulp
juiceinto the Street.

"No. You'renot," said Qui-Qui, moving toward him.

"Isthistheway you die?' he sad, dtill not sending histread vibrationsin her direction. "All my lifel have
longed for Qui-Qui. Now | imagine sheishere”

"lam here," said Qui-Qui in her unmistakable voice, "'l amreally the Qui-Qui you have longed for and |
have come to take care of you." She moved aongside Heavy-Egg, gently twined three eye-stubs about
his wounded stumps and led him off to a hospital she had noticed afew blocks away. Asthey moved
along side-by-side, she sang to him.

At the hospita she cleaned his hide, anointed his blisters, bandaged his eye-ssumps, and filled his egting
pouches with decent food. Then she madeloveto him.

She concentrated on the bulk of the body of the male and ignored the lack of eye-balls. Histread
meassaged her topside with quivering ddlight, while his twelve eye-stubs wound tighter and tighter around
hers until they were coupled eyeflap to eyeflap. The orifice at the base of his eye-stubs opened and
droplets of fluid from hisbody fel into her waiting eyeflgps. A long yearning in each of them wasfinaly
satisfied. Qui-Qui

relaxed under Heavy-Egg's limp body as the droplets made their way through her body to her eager
€gg-case.
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Pierre's hands and feet had been pulled through the water and dammed against the walls of the tank by
some unimaginable force as the viewscreens had turned dark. For three long seconds alarms had rung
throughout Dragon Slayer as the computer tried to repair its damage and return to operation. The
multiple screens built into thewalls of histank findly lit up again.

"Report satus,” he said.

"Starquake on Dragon's Egg,” the computer responded. " Systems suffered damage from gammarays



and gravitational waves. Status 82% operationd.”

"We have received a significant doseof radiation,” said Cesar from his portion of the multiple screen.
"Those of usin the tanks have received 120 rems. Half-fatal dose is 500 rems.”

"Amdital" Abdul shouted. "Amdital Answer mel"

There was no answer.

"Something iswrong,” said Abdul. He started to purge histank.

"| am the doctor," said Cesar. " Iwill check on her."

"The surface of Egg has suffered severe damage," Setko said. "All activity has ceased. | have activated
the scanners.”

"All communications with Egg are gone," said Jean. "We do have contact with the East Pole Space

Station." Her face on the multiple screen was replaced by that of aflickering chedla, checking in every
tenth of asecond.

"Any life below you in Bright's Heaven?" Staring-Sensor asked.
"No," sad Seiko. "Saw thermd flare a East Pole.”
"Weknow," said Staring-Sensor.

"High energy vehicle from West Poleto East Pole," said Selko.

"Weknow."

One of Seiko's screens showed aflashing circle overlaid by the computer on a scanner display of
Bright's Heaven. "Petch of new vegeta...."

"Where 2" Staring-Sensor interrupted.

"Inner Eyelng...."

Seiko stopped talking. The cheelahad gone.

"Doc!" sad Rerre. "Have you found Amditayet?'

"Yes," said Cesar. "She's dead"

"I don't think we'd better take aride with Otis until we get things straightened out here." Pierre

commanded the computer to cancel the planned change in trgectory for the deorbiter mass. It would be
nearly aday before the asteroid worked its way around to where they could cdl it again.
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Qui-Qui reported in at the flyer. She had brought Heavy-Egg a ong with her. She could have traveled
faster done, and gone back to pick him up in the flyer, but neither wanted to be separated from the
other.

"Where have you been!" Hohmann-Transfer exploded when the call from the flyer was transferred to
her. "'l wasworried sick that you'd done something stupid, and we'd lost our only operationa vehicle on
Egg. What took you so long?"

"| found asurvivor, Admira. He needed medicd attention. His name is Heavy-Egg. He was a shift
supervisor on the Space Fountain project. Hewould like to talk to Cliff-Web."

"l want to tell him I'm sorry we lost the Fountain,” said Heavy-EgQg.

After thelong walt, it was Cliff-Web's voice that answered.”|'m glad to hear another one of the crew
survived. As soon aswe get down from here, were al going to start building the Fountain again. Itissure
ardief finding an experienced construction worker on Egg. Weve got alot to do. Thefirgt thing isto
have you look at the gravity catapults at the East Pole and tell metheir condition. Then we can Start
working on repairs.”

Qui-Qui let him handlethe reply.
"l wish | could, Boss," said Heavy-Egg. "But | don't have any eyes|eft.”

"Heavy-Egg wasthe only oneleft divein Swift's Climb," Qui-Qui explained. "So far there are only two
of us"

"There may be more," said Staring-Sensor. " The humans reported a patch of vegetation at the Inner Eye
Ingtitute in Bright's Heaven. The Polar Orbiting Space Station has now confirmed the report. It has been
decided that you should try there next.”

"And thistime keep in touch!™ 1t was Admiral Hohmann-

Trangfer. "The constant worry has aggravated the chronic inflammation in my esting pouches. Youare
going to let the engineer be the pilot for the flyer now, aren't you Qui-Qui?"

"I'm blind, Admird," Heavy-Egg reminded her.

Qui-Qui shut down the communications link and raised power on the flyer. Then she glided above the
road that led directly west to Bright's Heaven. The broad highway had buckled in many places and was
littered with the remains of glide-cars. She knew Bright's Heaven well and brought the flyer to alanding
closeto the Inner Eye Indtitute. Side-by-side, holding eye-stubs, they glided onto the Ingtitute grounds.
Plants were everywhere.

There was every possible variety of plant one could imagine, but only afew of each type. Qui-Qui
picked afew of the ripefruits, and they both enjoyed the fresh taste after turns of packaged food. The
plants obvioudy had been freshly transplanted, for the trays they had been in were stacked nearby. They
both listened with their treads, but could hear nothing but some food Slinksin adistant pen. Asthey
moved by alow-walled office compound, Heavy-Egg cameto ahdt, his senditive tread having detected
something.



"Thereis someone muttering nearby."

They made their way into the office compound and found someone busy at awriting pad. Shewasold
and wore acircle of scientist badges around her body. Qui-Qui couldn't quite remember what the
symbols stood for.

"Hello?' Qui-Qui sad tentatively.

"Let mefinishthisline" The scientist finished her writing and then turned the attention of her eyesto
them.

"I am Zero-Gauss, Doctor of Magnetics here at the Ingtitute. I'm glad to see someone hasfinaly come
to get things running again. We arein terrible shape here. Did you know that al the scrolls and
molecmemsin thelibrary are blank? | have been doing what | can, trying to reconstruct al my research
notes, but what with taking care of the plants and animals| just don't have enough time. I'm so tired. All |
want to do istend eggs and hatchlings until | die.”

"Y ou can't do that!" said Qui-Qui.

“Why?

"Not yet, a least. Wethree are the last ones|eft alive on Egg,” Qui-Qui explained. "If the raceisgoing
to survivewewill haveto lay eggs, many eggs”

"I'mtoo old and tired for egg-laying,” said Zero-Gauss. "Besides, we are not the only onesleft. Thereis
oneother."

Zero-Gaussstread sent off adirectional cal. " Speckle-Top, darling. Please come here. We have
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Now that things had settled down into aroutine, Qui-Qui was only supposed to check in on the
communicator every dozen turns. Hohmann-Transfer was in ameeting when she called thistime, so
Shannon-Capacity transferred the cdll to Cliff-Web.

"Wejust had another hatchling last turn,” said Qui-Qui. "That makes eleven now. Pretty soon Heavy-EQg
can start education classesto train the junior engineers you need. Zero-Gaussisfinally resgned to the
fact that she had to give up working on her research notesto tend eggs. She il thinksit's obscene
hatching her own eggs, but being a genetics expert she understands the importance of having asdiversea
gene pool as possible, so she does 'her duty' as she cdllsit and till lays eggs aswell as haichesthem.”

Qui-Qui giggled before she continued with her next sentence. She till felt embarrassed using the
obscene wordsin polite conversation. "Sheis aso keeping track of the ‘'mothers of the hatchlings, so we
can avoid inbreeding as much as possible.” She giggled again. "No problem identifying Speckle-Top's
‘children.’ Her speckles sure breed true.



"Speckle-Top isageniuswith the animas. She can just look at the animasand tel how they are feding.
The herds are multiplying rapidly, and Zero-Gaussfindly let us have some fresh meat four turnsago. I'm
getting pretty good at tending the plants. The grounds of the Inner Eye Ingtitute are now full of fruit and
nut bearers, and | am garting wild patches outsde the city.”

"I've got some good news, too," said Cliff-Web after the long wait. "We were findly able to establish
contact with the rejuvenation robot at the West Pole Rguvenation Center by sending commands with a
tight X-ray beam from West Pole Space Station. The robot has been unable to restore more than one
enzyme machine, but within five greats there should be enough enzyme collected for the rjuvenation of a
mdeor asmdl femde"

"Wonderful!" exclamed Qui-Qui. "I can take Heavy-Egg there and get his Sght back. Then you'll have

someone who can tell you what iswrong with the gravity catgpults, and I'll have someoneto help share
the burden of tending plants."
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Thistime Qui-Qui activated the communicator early. Her voice was solemn. "Heavy-Egg hasjust
flowed. | guessthe strain on his body was too much.”

"Our last engineer gone! We are doomed!" came the wail from Hohmann-Transfer. "We might aswell
giveup.”

"I'mnot giving up," said Qui-Qui. "Let me speak to Cliff-Web. | want the next assgnment for
Heavy-Egg's beginning enginesring class.”

Asshewaited for Cliff-Web to respond, she mentally began to go over the parentage of the oldest of

the younglingsin the creche-schodl. If they were to keep the small group on Egg growing until the femaes
became old enough to lay eggs on their own, she and Speckle-Top would have to start teaching the older
males something other than reading, computing, farming, and engineering.

Sacrifice
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Qui-Qui had |eft her engineering class working on their lessons and was now out in the fields teaching the



farming class how to tdl ripe nut-pods from immature ones. Through her tread she could hear aloud
commotion from the hatchling pens. Zero-Gauss, now very old, was dways having trouble keeping the
large numbers of hatchlings under control while still tending the eggs. Qui-Qui left her farming classand
rushed to the hatchery.

"Weak eyes ... weak eyes ... peckle-hides have weak eyes." The high-pitched sound of the taunting
treads came from a group of ungpeckled hatchlings who were keeping three speckled hatchlings from
getting to the food troughs.

"I'll show you who'sweak," one of the speckled ones said, then rushed at her tormentors and managed
to glide up on top of one of the males and started jabbing at him with asharp crust-rock. Zero-Gauss
was busy with ahatchling just emerging from an egg and could only shout at them from the egg-pen.

Overworked, frustrated, and angry, Qui-Qui rushed at the brawling hatchlings and sent al of them diding
acrossthe crust with swift dgps from amanipul ator.

"That will be enough of that!" she said fiercdly, her dark eyes blazing down at them over her large
eyeflgps. Y ou will stop fighting and eat quietly.” Some still whimpering from the dagps, the hatchlings
gathered around the food troughs and ate their midturn meal. Zero-Gaussfinaly camein from the
€gg-pen, pushing anew hatchling in front of her to the food trough.

"l don't know what to do,” Zero-Gauss said tiredly. "It

seemslike every turn they fight more and more. | keep telling them we all have to work together, but the
won't lisen to me.”

"Maybe it will become better when some of the younglings become old enough to help us,” said
Qui-Qui, who then checked in on her engineering class before going back out intof hefields. The
younglingsthere were now arguing.

"Don't pick that one, stupid,” a speckled youngling said to a non-speckled one.

"Why not. It looks perfectly ripeto me."

"It'sgot ground-dug eggsinit.”

"How do you know?"

"It'sobvious," said the speckled one. "Just look at its color compared to the good one next to it."
"l don't see any difference,” said the non-speckled one.

"That's because you only have ‘common’ eyes." The speckled one extended itsfour pink eyeswith
obvious pride. "We speckle-hides have 'specid’ eyes that can see things you plain-hides can't. That's
what makes us o specid.”

"You're not so specid,” said the non-speckled one raising his pull-pike that he used to bring down fruits
from thetdler plants.

"That's enough ofthat,” Qui-Qui hollered from adistance. "Y ou younglings are acting just like abunch
of hatchlings”



07:12.02 GMT TUESDAY 21 JUNE2050

While Hohmann-Transfer was busy with her scrollwork, some of her eyes noticed that one of the starsin
the sky wasrapidly growing in size. Shelet the scroll roll up and went to the command deck asthe star
grew larger and larger. By the time she got there, she could see the yellow-white speck in front of the
dar. It wasthelast of the large interstellar exploration ships, the Abdul Nkomi Farouk. Now, al that
wereleft out ininterstellar space were afew scout ships.

"East Pole Space Station calling Abdul,” said Hohmann-Transfer. There was nearly two methturns delay
whilethe signd traveled across the 30 kilometers that separated them. During the wait the spinor warp
drives on Abdul were turned off and the star receded back into the heavens, while the ship stayed in orbit
around Egg.

"Thisis Captain Searching-Eye of the interstellar exploration ship Abdul reporting to base as ordered.
Captain Far-

Ranger and Admira Sted-Slicer were given the last positions of our two scout ships and were il
searching for them when we left Here X-I. What isthe status of things on Egg? We are al concerned.”

"Terrible," said Hohmann-Trangfer. "We are reduced to depending upon the capabilities of an
entertainer, and she has been able to do nothing for two dozen greeats of turns. | am caling agenerd
meeting as soon as you get here"”

The main meeting bowl on East Pole Space Station was jammed with bodies. The larger assembly
rooms elsewhere on the station were also crowded with concerned spacers watching the video links to
the main meeting bowl.

"It has now been two dozen greats of turns since the disastrous starquake destroyed civilization on Egg,”
Hohmann-Transfer began. "1 have done the best | can with the inadequate support from the surface, but
the Situation continues to look completely hopeless. The one engineer we had |eft on the surface flowed
before we could save him. We are now reduced to training our own engineers with an entertainer asthe
teacher."

"Sheisdoing agood job under the circumstances,” said Cliff-Web. "The problem is that without robots
and other labor-saving machines, everyone on the surface hasto spend agood ded of histime just
keeping himsdlf dive. We give them as much advice as possible, but the two-grethturn time delay in the
communication link doesn't hep."

"How much longer will it be before they will be ableto get agravity catapult into operation?' someone
asked.

"It al depends upon whether Qui-Qui can keep things under control down there and keep the classes
going," said Cliff-Web. "If she can, then by selecting out the ones most competent in gravitational
engineering and keeping them free to go to classes, we should soon have someone competent enough to
go to the gravity catapult sSites at the East and West Poles and tell us how bad the damageis.If the
damage is not too bad, then it will only be another one or two dozen greets until we have trained abatch



of engineerswho can fix the damage, repair apower plant to run the catapult, and get it into operation.”

"Y ou are talking about generationd" exclaimed Hohmann-Transfer. "Y ou didn't tell methat beforel We
can't wait that long!"

"| told you, but you wouldn't ligen,” said Cliff-Web. "And
we have no dternative but to wait as many generations asit takes."

"But we're getting older dl the time. Without rgjuvenation we will al be dead before they finish!" said
Hohmann-Trangfer. "Y ou will have to make some rgjuvenation machines.”

"Y ou forget we are limited to the materia s that we have on hand in the space stations and spaceships. |
have had my engineerslook into the problem. We could easily rework some of the metal in theless
essentid portions of the shipsinto machines to produce the rejuvenation enzymes. But the actud process
requiresthe use of arare metal isotope. In the whole space fleet thereis just enough to make two
machines, each capable of making enough enzymefor one person every three dozen gresats. Basicaly,
only two people can be kept dive by rguvenation.”

"Then therest will haveto die" said Hohmann-Transfer. "What isthe use of fixing the gravity catapult if
there are only two people left to save?”

"We can't dlow the space contingent to die off to two people,”" said Cliff-Web. "The chedaon the
ground have logt dl their scrollsand dl their technology. We need to keep the space contingent at full
strength. Since we don't have rejuvenation machines to make young chedlaout of old ones, we will have
to make younglings the old-fashioned way. | understand that it's not bad, once you get used to it."

There were anumber of amused rumbles from the audience, but they went right under the tread of
Hohmann-Transfer.

"] don't understand,” she said.

"I am recommending that the medicos take selected personnel off their contraceptive drugs. Can't you
just seeit?' he said, his eye-stubs sweeping around the large meeting bowl. "We could put the egg-pen
down here a the bottom of the meeting bowl, with the hatchling pens stretching up the sides, and the
creche-schools around the top.”

It was ultimately decided to proceed with the building of the two rejuvenation machines. It would be
important to have some continuity asthe collection of space stations and spaceships were converted into
agpace colony. After much debate, Hohmann-Transfer and Cliff-Web were chosen to use the
rejuvenation machines. The rest of the chedlawere alocated one egg each, for the space stations could
not handle much more

than adoubling in the population. Many chedlawent through many greats of seriousthought before they
finaly decided on their "egg partner.”
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Qui-Qui was cdled to the communicator by one of the scribes, Quick-Writer.

"l am gill copying a section of amaintenance manual for auxiliary power generators.” Quick-Writer told
Qui-Qui when she arrived at the flyer. "They inserted a message to you afew methturns ago asking that
you come.”

Qui-Qui waited while Quick-Writer finished writing down the last words of the maintenance manual on
the scroll in his neat script from the dictation 406 kilometers above. Quick-Writer then activated the
video link. Some diagrams appeared on the screen. He copied them quickly, for the video link was
extremely wasteful of energy. As soon as he was done, the link was switched back to audio only. There
was a pause, then Cliff-Web came on the link.

"Our new Space Council has cometo adecison,” said Cliff-Web. "Wefed that it is now time for you to
go to the West Pole and undergo rejuvenation. Now, | know what you are probably thinking—that
Zero-Gauss should be the one to go, since sheis older. The problem with that is the rejuvenation robot
has been unable to get more than one enzyme machine going. If we send Zero-Gauss now, then you can't
go for some 36 greats. By then you would be close to 90 greats old and might flow before you could be
rejuvenated. We decided we couldn't afford to lose you. Y ou are the only one with the mixture of drive,
determination, optimism, and charismathat is needed to keep the surface younglings concentrating on our
joint god, reunification of the clans of Egg. The vote was 288 to 1. | needn't tell you who the 'one' was.
As soon asyou can, you areto travel to the West Pole, undergo rejuvenation, then return bringing the
rejuvenation robot and the enzyme machine. The robot will be useful in getting some power generators
running at Bright's Heaven and possibly repairing some of the other equipment.”

Qui-Qui acknowledged the message, then turned the communications link back to Quick-Writer. He
garted writing again as the dictation continued.

It took afew turnsfor Qui-Qui to get things organized so that she could be gone the half-great it would
take for her to undergo rgjuvenation. One of the engineering students, Coulomb-Force, removed the
communicator and an accumulator from the flyer so the education of the classes could continue.

Zero-Gausswas relieved that it wasn't she that had been chosen for rejuvenation, for she wanted nothing
more than to be with her little ones. Now that there were adults to hel p take care of the older hatchlings
and run the creche-classes, she had nothing to do but hatch eggs and tell stories of the old days before
the starquake.

Astheflyer carrying Qui-Qui zoomed down the old road toward the West Pole, it passed by alarge
herd of food Slinks. Speckle-Top was with the herd, teaching her herding class. Everyonein the class
had speckles and at least one pink eye. She was teaching them things that were not found in the
textbooks, like how to look at an anima with your specia pink eyes and tell whereit hurt, and how to
gpproach an animal so that it would think you were afriend.

As Speckle-Top watched the flyer pass, an old worry began nagging her brain-knot. Every turn they
came closer to fixing one of those gravity machinesthey kept talking about. Then down would comethe
gpacers and with them their laws. Then after that would come the clankers and their lashes. Speckle-Top
didn't want the spacersto come; she liked things the way they were.
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Eighty turnslater, Qui-Qui returned from her rgjuvenation in her flyer, bringing the rejuvenation robot
and the enzyme machine with her. She glided to alanding near the Inner Eye Ingtitute. No one seemed to
be around, so Qui-Qui got out to attach the flyer to the tie-bolts. She heard adithering in the crust, and
her eyes saw anumber of miniature pet Swifts gpproaching. She didn't recognize any of them. Shehad a
little bit of food in a carrying pouch and took it out. She formed some tendrils to pat the animals and
cdled them to her.

The pack of Swifts saw thefood, and their dither turned into acharge. Their maws opened, and sharp
teeth sngpped out into ripping position. Roaring with hunger, they rushed a Qui-

Qui. Shethrew the bit of food to one side to distract them, then made adash for the flyer. The robot
watched impassively as she flowed rapidly aboard the flyer and dammed the magnetic shield shut, a
manipulator dripping juices where she had fended off one of the beasts.

Hurt and alittle frightened, Qui-Qui became concerned. Something had happened while she was gone.
Sheraised theflyer, flew over the frustrated pack of Swifts, and moved dowly down the streets. The
plants that once had flourished on the grounds of the Inner Eye Indtitute looked untended. All the fruits
and pods had been stripped. She came to acompound in the middle of the Ingtitute that |ooked sedled
off. The doors were shut and rocks were placed outside so that it was difficult even to get to the door to
open it. The diding window panels were shut too, and bars were placed across many of the openings.
Along thetop of thewall was amakeshift coil of wire. Tiny curlicues of light appeared in the middle of
the coils as stray nuclel from space spirded to their desth in the super-strong magnetic fields.

A diding pand in abarred window moved aside dightly, and asingle eye-ball peeked through. The
pand wasthrust aside and Quick-Writer thrust half his eyestubs through the bars and waved franticdly at
the rapidly moving flyer. Qui-Qui raised the flyer up over the wals and brought it down inside the closed
compound. She was greeted by eight of her former students. Three of them—Quick-Writer, the scribe;
Coulomb-Force, the dectromagnetic engineer; and Newton-Eingtein, the gravitational engineer—were
the older ones she had |eft in charge of the classes. Of the three dozen that had been in advanced classes
when sheleft, there were now only five.

"It wasterrible," said Coulomb-Force. "Right after you left, Zero-Gauss flowed. Then things got worse.”

"Actudly," said Quick-Writer. "Things were fairly stable while we went through theritua of butchering
Zero-Gauss and distributing her mest. Mot of it went to the hatchlings, since sheloved them so. After
theritual distribution, however, things did get worse. Speckle-Top told meto turn off the communicator.”

"Why?" Qui-Qui asked.

" She said we shouldn't be paying attention to voices from the sky," interrupted Coulomb-Force. "Then
she started to destroy the communicator, but | said she might get shocked and

| would do it for her. | just disconnected it from the power source. Later | got some partsfrom astorein
centertown and smashed them up, then hid the communicator.”

"She also told the students that they didn't have to attend classes anymore,” said Quick-Writer. "Most of
them cheered and went off to play games. A few came to me and asked if they could learn on their own.
Therewere eight. Threewerekilled in thefights.”



"Fightd 2"

"They wereterrible," said Coulomb-Force. "It only took afew turns of nobody working before the food
got short. Some of the plain-hidestried to kill afood Slink and got into afight with the speckled-hides.”

"It ended with mogt of the plain-hides being driven off to the east,” said Quick-Writer. "They stripped
the plants before they left and managed to hold onto some herds of food Slinks. We went with them at
firgt, but decided our first duty wasto the future of Egg and came back to where Coulomb-Force had
hidden the communicator. Speckle-Top and the rest of the speckled-hides didn't bother us aslong aswe
kept out of Sght.”

"They obvioudy didn't like us, though," said Coulomb-Force. " So we started fortifying this compound.
How do you like my magnetic barrier?'

"|sthat the coil acrossthe top of the wall?' Qui-Qui asked.

"Y es, I've been collecting superconducting wire since | was ahatchling, and it findly found agood use. It
sure used up the energy when | charged it, but it keeps us safe from speckles and Swiftsadike."

"| was attacked by a pack of Swiftswhen | landed,” said Qui-Qui.

"There are alot of wild animals now," Quick-Writer told her. "All the pets that people used to have are
now on their own. | aso noticed that the young miniature Swifts and Flow Slows are bigger than the
older ones. The hybrid miniaturization process must be atemporary one, since the new generations seem
to bereverting."

"Whereis Speckle-Top now?" Qui-Qui asked. "I didn't see .anyone around when | flew in."

" She knew you would be returning shortly,” Quick-Writer replied. "I guess she didn't want to meet you
eye-ballsto eyeballs, so she and the rest of the speckled-hides |eft adozen

turns ago. They headed north, taking the food Slinks with them.”
"We had better get the communicator operational again,” said Qui-Qui. "I should tell thisto the spacers.”
"They aready know al about it," said Coulomb-Force. "l set up the communicator as soon aswe

secured this compound Newton-Eingeinisusing it now. | think he is getting instructions from Engineer
Cliff-Web."

"Follow me and I'll take you there." Quick-Writer led them through amaze of wall and passages. "Don't
go that way," he said, pointing with his eye-stubs at what |ooked like the main passageway while turning
to hisleft into what looked like a storage a cove and climbing over some bags of dried nuts.

"Why?" asked Qui-Qui.

Coulomb-Force didn't answer, but picked up aheavy nut from aburst bag and rolled it down the
corridor. The nut flashed into an incandescent glare of purple-hot plasma.

"Cliff-Web suggested it," said Coulomb-Force. "Of course it is more spectacular on asmall object likea
nut, but it is enough to turn alarge chedlainto dinner.”



They worked their way through the maze to the inner compound where Newton-Einstein was at the
communicaor.

"Yes. Shejus arived," said Newton-Eingtein. "1 will give her the directions.”

Qui-Qui was hoping to hear the familiar voice of Cliff-Web again, but Newton-Eingtein had obvioudy
finished the conversation and wasn't willing to wait another two grethturns.

"Greetings, Teacher Qui-Qui," Newton-Eingtein said, his eye-bals seemingly locked on her newly
restored eye-flaps. "Rejuvenation has certainly treated you well. | would be glad to take lessons from you
any turn."

Qui-Qui now regretted the necessity that had required her to mate with some of the young nubile males
so long ago. They grew up so quickly and now seemed so brash.

"What were the directions from the spacers?’ she asked, ignoring his remarks.

"Cliff-Web now fedlsthat | am properly prepared to eva uate the condition of the gravity catapultson
Egg. He suggests that we start with the ones at the West Pole, since they were furthest from the
epicenter. Shall we go?' He moved closer and extended an eye-stub ouit to her.

"Wewill bring Coulomb-Force along with us," said Qui-Qui, taking charge once again.

"Why?" Newton-Einstein asked. "He knows nothing about gravitationa engineering. Besides, heis
needed here to keep the power generators running.”

"l brought arobot to take care of the power generators,” Qui-Qui explained. "Y ou forget that agravity
catapult aso needs a power plant. While you are checking out the status of the gravity catapullt,
Coulomb-Force can befinding out if we have someway to runit.”

"If you say s0." Newton-Einstein was obvioudy disappointed that he wouldn't be taking the trip done
with Qui-Qui.

"Show methe rest of the compound.” Qui-Qui started off down a corridor that had alternating stripes of
dust and hard rock on the floor. "Then we should be on our way." Quick-Writer hurried to block her

path.

"We don't have this one activated,” said Quick-Writer. "But you should learn what those dternating
gtripesin the dust mean when you come across them in the maze."

" Another shock treatment?" asked Qui-Qui.

"Worse," said Quick-Writer. He pressed a portion of apicture on the wall in acoded pattern to activate
thetrap.

"Careful," warned Coulomb-Force,
"Sooner or later we are going to have to learn to do thiswith our eyes under flaps," said Quick-Writer.

Hedidn't pull in hiseyes, but moved quickly over the striped pattern on the floor, histread developing an
exaggerated rippled that alowed histread to touch the hard crust, but bridged over the undisturbed dusty



portions. Safely on the other side, herolled anut back across the path. An explosion from atube buried
inthe crust a the middle of the striped pattern sent a heavy weight up into the sky, trailing athin, tough
fiber. The weight fell back down, just to one side of the firing tube. It sank deep into the crust, carrying
the end of the fiber with it. The sides of the hole glowed from the impact.

Qui-Qui looked at the two holesin the crust connected by atough fiber, then looked at Quick-Writer.

"Those Zebu barriers are al through the compound,” said Quick-Writer. "Only the outer ones are
activated dl thetime. If the high speed weight doesn't damage your brain-knot, then the fiber will stitch
you to the crust until we get there to cut you loose."

Quick-Writer deactivated the barrier, and Qui-Qui tried to cross with the required exaggerated ripple.
She made it across with only one buzz from the training monitor.

Before they left, Qui-Qui took the flyer up on ahigh trgjectory to look around. There were some large
herds off in the distance to the north, but no danger nearby. Coulomb-Force obvioudy enjoyed the
experience of flying, but Newton-Eingtein came down with al twelve eye-bdlstucked under pae

eyeflaps

Leaving Quick-Writer in charge of the compound, Qui-Qui, Newton-Einstein, and Coulomb-Force set
off for the West Pole, gliding just above the crust. One of the gravity catapults was not far from White
Rock City. Qui-Qui had been taken to the catapult site for avisit when she wasin creche-school.

Asthey approached the site, Coulomb-Force had Qui-Qui stop. "Thereisamajor power conduit
running alongside the road. The conduit joined the road just a meter or so back. | think it came from that
power plant over next to those foothills." Heflicked his eye-stubsto the north.

"We might aswell look at it whilewe are here," said Qui-Qui. She turned the flyer to the north, raised
the elevation to afew centimeters so she would pass easily over the deserted homes and office
compounds, and headed for the artificial mound off in the distance.

The power plant wasin surprisingly good shape. During the starquake, the crust motions had bounced
back and forth through the chaotic pattern of mountain roots at the West Pole and had nearly cancelled
out at the site of the plant Qui-Qui was s0 pleased with their find that she went back to the food lockers
in her flyer and brought out abag of sparkling wineto help pass away the time while they waited for the
West Pole Space Station to respond. While they were traveling over the surface, Cliff-Web had orbited
to the West Pole Space Station to keep the communications delay down.

"I'm glad to hear that most of the power equipment looksin good shape,” Cliff-Web said. "Thefirg thing
to do isto connect the power circuits of theflyer to the control console. Hopefully we will find some
power units that were shut down by the safety monitors before the units were damaged by the starquake.
Let me know what the status board says and what you plan to do before you activate anything. We don't
have any ground power experts up here, but our spaceship power plant engineers may have some
uggedtions”

It took most of the rest of the turn to maneuver the flyer into the power plant compound and activate the
control console. There were afew blinking bright blue-hot lights that indicated

unit failures, but most of the board glowed a cool red under the wordREADY.

"The pressure readings on four of the power wells are above minimum,” Coulomb-Force reported. "The



other two read zero. Must be breaks in the casing, because the pressure cap connectors have no cracks.
I'm going to activate well number 2, run the flow through the distribution manifold to motor-generator
number 2 and see what happens.”

There were no objections from above, so Coulomb-Force pressed theACTIVATE button on the
console and the pressure cap on power well 2 opened and alowed the high-pressure, neutron-rich fluid
from deep insde Egg to flow to the ditribution manifold. The vaves held and the pressure gauges on the
manifold rose. He then activated another button and the flow surged into the motor-generator. A deep
rumble vibrated through the crust and rose to a steady hum.

"We have power!" Coulomb-Force shouted. "We are on our way!"

Qui-Qui reported the good news through the communi cations link, then switched the power circuits
connecting the console to the flyer so the accumulators would be charging instead of discharging.

Two more bags of White Rock City sparkling wine and afriendly three-way tussein the cushioned, but
cramped, back compartment of the flyer left them all exhausted. It was afull turn before they left the
power plant, the flyer following the power conduit to the Site of the gravity catapult afew meters away.

"The catapult looks dl right to me," said Newton-Eingtein asthey raised the flyer up and circled above
the gigantic toruslying half-buried in the crust.

"Wouldn't it lose the ultra-dense fluid in the pipesif the power failed?' Coulomb-Force asked.

"No," said Newton-Eingtein. "Thefluid isreally monopole stabilized black-hole dudt. It ishighly magnetic
and the tubes are made of high temperature superconductor. Even without power, the tubes keep the
black-hole dust contained.”

They landed outside the catapult control compound and went in.

"Werein luck!" Coulomb-Force was looking over at aglowing light above alarge power bresker in one
corner. "The conduits from the power plant are intact, and we have power! Let's activate the console and

check out the status of the cat-

apult." He closed the tripped power bresker and the console lights went on. The board was a steady
deep red except for ablinking blue failure light in one corner.

Newton-Einstein glided to the console, and the wave motion in his eye-stubs came to acomplete hdt as
he read the engraved inscription above the blinking blue-hot light.

Worried, Qui-Qui flowed over next to him.

"What's the matter?' she asked.

"Therewas alesk; the ultra-dense dust isgone."

They went around the outside of the catapult and found the legk. There was asmall funnel-shaped hole
inthe crust near the base of the foundation where the jet of black-hole dust had dropped into Egg, pulling

the crust withit.

"The catapult must have been working when the starquake hit," said Newton-Eingtein. "The dust was



circling thetorus at high speed and all of it shot out of the hole. If it had not been operating, we would
have only lost one loop's worth. We could have patched the leak and operated the catapult on the rest.”

"Well, there are three more catapults here at the West Pole," said Qui-Qui. "Let'sgo look at them.”

"1 hope their power plants are working," Coulomb-Force said. "I don't think we could count on the
interconnect power conduits to be unbroken over those long distances.”

They didn't even bother to Stop at the next gravity catapult. A mgjor break in the crust had torn the large
torusinto two haf-circles. Two turnslater Newton-Einstein reported up to the West Pole Space Station.
"None of the gravity catapults are operationa at the West Pole. We will haveto try the East Pole.”

It was Qui-Qui who reported in from the East Pole. Coulomb-Force and Newton-Eingtein were too
discouraged.

"As we suspected, the machines here were even more damaged. Not even one power well remained
pressurized. Wewill just have to learn to make monopole stabilized black-hole dust and recharge the
gravity catapult at the West Pole after wefix the legk. It will take usafew greets, Snce you are going to
have to dictate to usin detail how to go about it; but well keep working at it."

The three waited patiently for the reply. It was from Cliff-Web, now back at East Pole Space Station.
"I'm afraid that it isgoing to take alittle longer than afew greats. No one uses monopol e stabilized
black-hole dust anymore. It hasn't been made for over two dozen generations. We have no information

onit up here, anceit is an obsolete material. With the library records erased down there, we are going
to haveto get what information we can from the humans and that will take many minutes, perhaps as
much as an hour. Even that information will only be generd knowledge. | and the other engineers up here
will have to expand that into detailed instructions of how to build the machinesto produce and stabilize
the black-hole dugt, try them out up here on prototypes, then dictate the information down to you. All
that will take consderabletime.”

Ignoring the dejected |ooks of Coulomb-Force and Newton-Einstein, Qui-Qui tried to put acheerful trill
in her treed as shereplied. ™Y ou had better get busy talking to the humans, then. It dways takes them
forever to doanything. And whileyou are a it, ask them to send you a capsule history of that they called
the 'Dark Ages' By knowing how their learned people maintained idands of knowledge while
surrounded by ignorance and barbarians, | may learn things that will help me cope with the Situation here.
Also, does anyone up there know any magic tricks?'

They returned to the maze at Bright's Heaven. Sowly the information trickled from the HoloMem
crystalsin the human consol e to the East Pole Space Station, where it was studied, checked out, and
sent on down to the surface below. By the time Coulomb-Force died, he had managed to construct a
few more free-gpace communication sets. Y oung scribes, chosen for the honor because of their neat
script, copied the information from space, and the manuals and textbooks were passed on to otherswho
attempted to build and operate the machines described with their inadequate tools and resources. There
were long periods when no information was being dictated, so many of the scrolls were decorated by the
bored scribes with el aborate fluorescent illusirations in the spaces along the edges and within the technical
diagrams.

Qui-Qui spent most of her time in the flyer, gathering food and recruits. She was known to the clans
around asthe glowing God of Y outh and Knowledge, the Mother of Egg. She could fly through the sky
and talk to the stars. She was forever beautiful and never died.



Qui-Qui would arrive at each clan clugter flying high abovein the Sky in her flyer, circdling until each
individua in the tribe had seen her. She would then skim low to the surface and hover the flyer above the
ground next to alarge rectangular

stone dtar that the clan had erected and piled high with food offerings. While her acolyteswere
transferring the food offerings to the flyer on one side, the God of Y outh and Knowledge glided out on a
nearly invisble crystalium platform on the other sde. She seemingly floated in space, while above her
flickered brightly colored curlicues of light from compact ion generators she had pouched in her topside.

Qui-Qui would ask to see the hatchlings and younglings. Then seemingly out of nowhere, she would
materidize giftsfor the young ones. There were educationd toys, specid treats (full of important trace
elements) to eat, and beginner scrollsto read. Just before the younglings became adults, they were
treated to aride on the flyer back to the Maze Temple at Bright's Heaven, where they were tested. Only
afew were chosen to stay. The rest returned to their clans, awed by what they had seen. Once every
three dozen greats, Qui-Qui retired to aspecid room at the sacred center of the maze for ahalf-great
and came back restored to youth.
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The last three scout ships came in from deep space together, and Far-Ranger reported to the Space
Council. "Wefound them dmost at the core. Plenty of neutron stars, even some with life. But none had
progressed past the savage stage. Lifeistoo easy on the typical neutron star. With no competition, there
isno need for intelligence. | guess we can thank the humans for arousing curiosity in us so long ago.”

"How are thingson Egg?" Sted-Slicer asked Hohmann-Transfer.

Terrible" shesaid. "It has been over awhole human hour since the starquake and things are only getting
worse. I'mtired of it dl. I'mtired of making decisons. I'mtired of fighting to keep usgoing. I'm tired of
life"

"Perhaps you should rejuvenate early,” Admiral Sted-Slicer suggested.

"No, I'm tired of rgjuvenations, too. Y ou can have my rgjuvenation. | resign. Y ou take over. I'm going to
tend eggs.” She pulled the twelve-pointed stars off her hide, gave them to Sted-Slicer and headed off to
the main conference bowl, now the hatching pen and creche-school.
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After generations of use, the old flyer stopped flying despite the best efforts of the engineersin space and
on the ground to keep it running. The clans now had to bring their food offerings to the Maze Temple.
There were more clans now, however, and many stayed near the Maze Temple where they traded food
for labor-saving machines. The clansfarthest away became forgetful, drifted away from the influence of
the God of Y outh and Knowledge, and reverted back to savagery.



Qui-Qui ill flew in the Sky on specia occasions, but now she was levitated above the Maze Temple by
gravity repulsor fields from the smdl prototype gravity catapult her acolytes had managed to make. It
only used dense nucleonic fluid, however, for the manufacture of monopole stabilized back-hole dust hed
proved dusive.

The turns passed.

Barbarian
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Hecame from the north, subjugating al in his path. His name was Ferocious-Eyes, the Terrible One, and
he rode on the back of agiant Swift. He was small, but hiswiry, heavily speckled body was more than a
match for any of thewarriorsin hisarmy, for they feared the ferocious glare from histwelve pink eyes
more than they did hiswhip-sword.

Asatwo-great-old hatchling, just barely able to talk, he had been abandoned on the north dopes of the
Exodus Volcano by the eders of hisfood-short clan. Without even one sharp-seeing "common” eye, the
heavily speckled one would be usdlessfor work in thefields. The hungry hatchling had found the nest of a
pair of wild Swifts before the Swifts found him. When the Swifts returned, he was sitting, satiated, among
the tattered remains of one of their eggs. Raised by the Swifts as one of their own, he soon was
participating in raids on the herds of the clans around them.

Many turnslater, now ayoungling, herodeinto hisold clan compound on the back of one of hisnest
brothers, flicking the whip-sword that he had invented by tying sharp shards of dragon crystdl onto along
strand of woven fibers. Unreachable on his perch high above the ravenous five-toothed maw of his
mount, hewasinvincible. He dashed the leader of the clan to shreds, fed him to his mount, and took over
the clan. Until that time, he had no name. Now he took one, Ferocious-Eyes, from the awed whispers he
could hear as he rode through the compound.

Three dozen turns later Ferocious-Eyes was satiated. His eating pouches were satiated with food; his
brain-knot was sa-

tiated with stories he had commanded from the Old Ones; and his ego was satiated with compliments
from the fawning chedla competing for the scraps of food he discarded. His desire for power was not



satiated, however, for he would never forgive the chedlarace for abandoning him because he was too
speckled.

Ferocious-Eyes picked out three of the cheelain the clan, the speckled ones that had the most pink
eyes, and taught them how to ride Swifts. It was easy for the speckled ones, for with their pink eyes, they
could see subtle color changesin the hides and eyes of the Swiftsthat alowed them to read the moods of
the dangerous animas. Ferocious-Eyes |eft one of his new warriorsin charge of the clan and took the
rest of hissmal army to conquer the next clan.

The pattern of conquest of the Terrible One was smple. His army would surround a clan compound,
then he and asmadl group of bodyguards would ride into the compound. He, personally, would chalenge
the leader of the clan. If the leader was foolish enough to attempt to duel, he soon was mest for
Ferocious-Eyes Swift. The army would stay long enough to feed themsalves and their mounts, disarm
and subjugate the clan, pick and train some recruits, then move on, leaving one or two of their number to
keep the clan under control. At some of thefirst clan compounds they had experienced resistance, but
any opponents eft alive after the battle was over had al but one eye lopped off and were set freeto bring
awarning to the next clan.

The Terrible One, now at the head of asmall roving army, had six captains who each led adozen
mounted picked warriors. They were supported by amuch larger army that extracted food and supplies
from the subjugated clans and transported it by long lines of portersthat stretched from the West, North,
and East Polesto wherever the army was. The lines were now converging on the northern outskirts of
Bright's Heaven.

"We are coming upon Bright's Heaven, O Terrible One," said Faling-Quint " The home of Qui-Qui, the
God of Y outh and Knowledge. Shelivesin aMaze Temple protected by magic. It issaid that no one but
her has been able to find the way to the center of the maze.”

"Sheisnomoreagod than | am," said Ferocious-Eyes.

"But they say she can talk to the starsand fly in the Sky. They dso say sheisforever beautiful and never
dies”

" She can do no more than the ancient ones that lived before the big crustquake,” said Ferocious-Eyes.
"God or not, | bet the juiceswill still come out when you throw one of your quirrls down on her.”

His Swift roared and snapped at the Swift carrying Falling-Quirrl. They both had to dap their mounts on
their sengtive eyes before they could quiet them down.

"The Swifts are getting hungry," she said.

"Well stop here and kill aFlow Slow to feed them." Ferocious-Eyes did down off thetail of his mount.
Histread dapped the crust in aloud command.

"Whereisthat dave carrying the sparkling wine?' he demanded. "'I'm thirsty!"

"The Terrible Oneisjust north of the city,” the messenger reported. "They have stopped to eat and feed
their mounts.”



"The Terrible One," mused Qui-Qui, suddenly very tired. The rgjuvenation robot had been pestering her
to undergo yet another rgjuvenation, but she had been putting it off asthe news of the Terrible One had
been coming in.

"It seemslike history on Egg isfollowing the history of Earth. We even have our own Attila. Only instead
of Attilarthe-Hun, Scourge of God, heis Attila-the-Speckled, Scourge of Bright.”

"We had better leave," said Linear-Spring, one of the mechanical engineers. "The Terrible Oneis
iresgible”

"No," said Qui-Qui. "If heisanything like the Attila:the-Hun of Earth, he will not stop until he has
conquered al of Egg or dies. If we leave, hewill just follow us. We will stay and fight.”

"But he has sx dozen mounted warriors with him, and dozens and dozens morein reserve.”

"Wemust stay and fight." Qui-Qui picked up apricker and along pike. "And he cannot be alowed to
win, for if he does, then the Dark Ageswill surely fal on Egg, asthey oncedid on Earth.”

Ferocious-Eyes moved unopposed through the deserted city of Bright's Heaven. He stopped hisarmy
when they cameto the Maze Temple. He and Faling-Quirrl circled dl around the outsde wall. There
were afew windowsin the high wall, but they were barred and the diding panels had been shut tight.
Every few millimeters there were portholes—some at crust

level and some at eyelevel. Through afew portsthey caught the glimpse of an eye-bdl looking out at
them. Along the top of thewall there ran aspira of meta. Occasiond flashes of light appeared in the

loops.
"Those must be the 'magnetic barriers our newest davestold us about,” said Falling-Quirrl.

"It is strange that something that isnot hot and glowing can burn.” Ferocious-Eyes suddenly whipped his
Swift and rode directly a the wall between two portholes, flicked atendril at the top of thewall and rode

away agan.
"It burns," he said, sucking thetip of histendril. "We can't go over.”

There was only one entrance to the Maze Temple. It was large, and because it had no door or bars it
looked ominous. The entrance opened into four narrow corridors that immediately took sharp turns as
they branched off into the maze. The corridors were too narrow to alow a Swift to pass.

Ferocious-Eyes gathered hiswarriors,

"Fdling-Quirrl. Y ou and your warriors will dismount and prepare to enter. Three into each corridor.
Arm yourselves with short swords and prickersfor close combat. Therest areto ride your Swiftsup to
thewall on either side of the entrance and fill those portholes with pikes and quirrls. If they can't see, they
cant fight."

The picked vanguard of the Speckled Horde arranged themselvesin arough line, one sharp-seeing
‘common’ eye dways watching their commander. He unpouched a pair of limber-swords and waved
them in acomplex pattern.

"Attack!" he shouted.



They charged, the mounted warriors rgpidly outdistancing Faling-Quirrl and her dozen warriorson
tread. Asthe Swifts moved across the bare ground, they began to roar and swerve to one side or the
other despite the efforts of their masters to keep them under control. From aporthole in thewal an
eyeball waswatching.

"The undercrust magnetic barriers are bunching them up into the firing lanes," Weber-Gauss reported to
the control room. "L et loose the terror tops!™

Ferocious-Eyes suddenly heard high-pitched screams arising from dl aong the outer wall of the maze.
Through the holes at crust level there emerged a stream of spinning screaming objects that danced across
the crust. They were wide at the top and narrowed down to atiny point at the bottom. By some

magic meansthey were able to stay balanced on thetiny point instead of falling over as one would
expect.

Sticking out from the whirling body of the screamers were sharp knivesthat dashed long gashesin Swift
and warrior alike. Panicked by the high-pitched screams, the Swifts bolted and the warriors fled.

One of the screamers came Straight at Ferocious-Eyes. He watched it come, then gaveit aflick with the
tip of hiswhip-sword. The screamer changed course and curved around his nervous mount.
Ferocious-Eyes rode to meet the fleeing Falling-Quirrl.

"| said for you to attack! Look a me!"

Faling-Quirrl stopped ingtantly and al her eyes went up on rigid stalks. Ferocious-Eyesrode up to the
nearest eye-ball, formed a pincer manipulator and dowly crushed the eye-ball.

"Attack," hesaid.

Fdling-Quirrl gathered her warriors and led them back toward the waiting entrance to the deadly Maze
Temple. The Swifts refused to approach the wall, and all the warriors were forced to dismount and make
their way on tread across the open ground.

More of the spinning screamers came from the wall, but the surprise was gone. The speckled warriors
continued their advance. They tried to dodge the screamers and stabbed at them with their pikes and
swordsto knock them over, but the strange random motion of the screamers across the crust and their
rigid resstance to being pushed over caused many casudties. The remaining warriorsfinaly got close
enough to the wall that most of the screamers now shot out past them.

"The terror tops have them bunched into the firing-tube target areas,” Weber-Gauss reported to the
control room. "Initiate ripple-barrage on areas one through eight.”

A series of explosions from insde the Maze Temple caused the advancing warriors to hesitate and look
al around for danger. They saw nothing, then died, as heavy weights struck at them from out of the sky
and pierced them from topside to tread. The limber-swords swinging about Ferocious-Eyes were il
flashing the "attack™ pattern, so they pressed on.

"They are now in the range of the flame throwers," reported Weber-Gauss.

Jets of violet-hot flame came from some of the eye-level portholes and swept back and forth, leaving



pools of flaming liquid and screaming blistered warriors. One warrior who man-

aged to reach the wall between two portholes did a shield over aflame hole between bursts. The flame
thrower backfired and an explosion behind the wall sent flames and pieces of bodiesflying through the
sky. The speckled one moved in front of the porthole and repeatedly jabbed the end of apikein the hole
to keep it from being reused. One after another, the flame throwersfell silent as porthole after porthole
was blocked by a crust-rock or pike guarded by asinged, diced, and angry speckled warrior.

Only six of Faling-Quirrl'swarriors madeit to the entrance. She sent two each into three of the
corridors, then she entered the fourth aone.

"The pressure sensorsindicate seven targets.” Mega-Bar was monitoring the indicators on the maze map
in thewest wall control room. " There are two each in the dead-end corridors and one entered the main
mazetrall."

"L et them pass over thefirst traps, then reactivate those behind them,” said Neutron-Gas. " That way we
can get them coming or going.”

Faling-Quirrl moved dowly aong the narrow corridor. She jabbed a pricker into every porthole before
passing and looked carefully for traps. The point of her short sword poked hard into the crust in front of
her before she put her tread on it. When she reached the striped section of corridor, she was especially
careful. She prodded the ground and walls with her siword and pushed her shield ahead of her with the
front portion of her tread weighing it down. Nothing happened, and she passed over.

In the distance she heard a crackle and a scream. It sounded like Nasty-Scar. Almost immediately there
was asharp explosion and another scream. She came to another striped area and started acrossit using
her shield under her tread again. There was aloud explosion and adented shield flew up from under her
shocked tread. The shield came down on top of thewall, pushed down on the magnetic barrier until it
glowed and hummed, then fell back down into the corridor, nearly hitting her.

Ferocious-Eyes waited and waited for Falling-Quirrl and her warriorsto emerge. Finally they did, their
bodies pushed one-by-one out of the entrance by alittle machine that just fit neatly between the narrow
corridor walls. Three had been burned by a strange flame that cooked holes through their bod-

ies, and three had deadly puncture wounds that went from tread to topside.

The last one pushed out was Falling-Quirrl. Ferocious-Eyes sent the butchersto pick up the body, but
they brought her to him, for shewas gtill alive despite the large 0ozing holesin her. Two-thirds of her
body was paralyzed from damage to her brain-knot, but she was able to talk with the rest of her tread.

"They have traps that they can turn on and off. | passed over one on theway in. It got me on the way
out. | played dead. They stabbed me only afew timesthrough aholein thewal, then left me. They are
wesklings, unused to killing. | would have made sure with athrust to my brain-knot." She held out her
dented shidd.

"My shield struck the'magnetic barrier' and was not burned. Maybe with many shields or one large one,
we can keep the barrier from burning us.”

Ferocious-Eyestried her shield on the magnetic barriersin the open areas outside the wall. He found
that he could indeed pass over it if he narrowed his body down so that it stayed on the shidld. Other
shiddsdidn't work, however. They interrogated some of their new davesfrom theloca clansand found



out that what was needed was a special metd called a"superconductor.” The daves were sent into
Bright's Heaven to scavenge sheets of this " superconductor” to make into shields.

Turnfeast came, and it wastime to feed the warriors and their mounts. There was plenty of met for the
warriors, asthe butchers had been busy after the battle. The Swiftsdidn't get cheelameat, however. It
was too good to waste on them, and besides, it wouldn't do for them to learn that their riders were so
tasty. The Swifts got Flow Slow mesat from the herd that traveled with the army.

Ferocious-Eyes was bored, so he decided to kill the Flow Slow himsdlf instead of |etting the butchers do
it. One of the butchers scampered up the trailing edge of the animal to the top and drove the How Slow
draight at hisleader.

Ferocious-Eyes, pike sticking straight up, waited as the Flow Slow moved ponderoudy toward him. It
was ahuge one, twice astal asthewalls around the Maze Temple. He watched carefully asthe square
plates of bony armor, each aslarge as ashield, flowed over the top of the creature and down. He fixed
on aweak spot between the moving plates, rushed forward to insert the pike into the chink, then
reversed tread to get out

from under asthe Flow Soow impaed itself on the pike and flowed.

Ferocious-Eyes | eft the butchersto their work. As he moved away, his eye-stubs were waving owly in
deep thought. Instead of joining hiswarriors feasting on their comrades, he merely snatched aroasted
eye-stub from the carcass of Falling-Quirrl and sucked on the eye-bal as he made hisway to the area
where the daves were working on producing superconducting shields. He stopped and looked in
disappointment at the eye-stub. He had unfortunately grabbed the eye-stub with the crushed eye-ball, so
the eye-bal hadn't squirted juice out into his eating pouch when he had sucked onit.

Ferocious-Eyes was in abad humor when he arrived at the dave pens. He called the dave in charge of
the armory away from his meeger turnfesst.

"Do you seethat large Flow Slow over there?' he asked the dave, his eye-stubs pointing to a herd
grazing nearby. "The big femae."

"Yes, O Terrible One," the dave replied.

"Instead of making shields out of the 'superconductor' metd, | want you to make meta coversfor the
plates on that Flow Sow."

"Don't ask meto do thet, Terrible One," said thedave. "A Flow Slow isdangerousif it isangry, and it
will surdly beangry if wetry to nall platestoit.”

"You havethreeturns," said Ferocious-Eyes. "After that it will be an eyefor each turnyou arelate.” He
tossed the disgppointing eye-stub to the crust and returned to the turnfeast to get another. The dave
picked up the discarded food, but somehow the eye-stub didn't taste as good as he had thought it would.

"It has been five turns and he dtill doesn't do anything,” said Qui-Qui. "Thewarriors circle around out of
range of the Terror-Tops, keegping anyone from going out or coming in, but they don't attack. They must
be planning something, but what? L evitate me with the gravity machine. Maybe | can see something.”

"Wewill haveto turn off the power to the defenses to activate the machine,”" said Weber-Gauss. "But
we should be safe enough if we makeit short.”



A dothturn later, the speckled warriors surrounding the Maze Temple went on dert as adeep humming
darted in the crust. The hum rose to awhine, and out of the middle of the Temple

the God of Y outh and Knowledge ascended. She went up ten centimeters and stopped. Coming toward
her from the outskirts of Bright's Heaven was what looked like a huge robot. No. It was aFlow Slow,
covered with metal. On top was atiny speckled creature.

Following the armored Flow Slow was the Speckled Horde, recuperated from their wounds and back
at full strength. Qui-Qui felt her spirits Snk adong with her body as the gravity machine brought her back
down again.

Ferocious-Eyes wasted no time with preliminaries. Either the Hlow Sow would conquer the Maze
Templefor him or it would fail. Riding on itstopside, herippled backward as the metal-covered plates
moved forward underneath him. His two bodyguards kept the Flow Slow moving and on course with
occasional pricks between the armored plates. They moved over the outer magnetic barrier with ease,
the crust giving off bolts of eectricity asthe coilsfailed under the increased magnetic pressure.

He waited while hiswarriors silenced the flame throwers dong a section of wall, then urged hisgigantic
metal mount forward. The faling plates of superconductor, backed by the massive weight of the Flow
Sow, pressed againgt the ultra-strong magnetic barrier dong the top of the outer wall. The coils of wire
hummed asthe barrier resisted the pressure, then the atmosphere sparked with energy as the coils

collapsed.

Belowing from the pricks of thetiny onesriding on itstopside, the armored Flow Sow pushed over the
outer wall, toppling it into the next wall of the maze. The Flow Slow continued on and entered a secret
room, reachable only by a subterranean tunnel. It was one of the control roomsfor the outer maze
defenses. Quirrls from the bodyguards on either side of Ferocious-Eyes pinned the acolytesto the crust.

The How Sow moved over the bodies and crashed through another wall, heading for the center of the
Maze Temple. One bodyguard was struck by afaling weight that had been fired upward from atubein
the corridor through which they passed. The strong thread tied to the weight dragged her off the top of
the Flow Slow. Sheféll to the crust and burgt.

Ferocious-Eyes pricked the Flow Sow to driveit harder asit breeched the next wall. They were now in
alargeinner room that held anumber of acolytes. He could hear their treads talking rapidly, but they
didn't seem to be speaking to one another.

A flickering image of astrangdly bloated chedafloated in the center of amagic window embedded in the
floor.

"Attilahas managed to ride a Flow Slow right over thewalls. He is penetrating deep into themaze." The
gpeaker |ooked up asthe wall came down. "Attilaishere! Wearelost!" He started to run, but was
trapped and crushed aong with the others as they tried to flee through the one exit from the
communications room.

Three more walls and the Flow Slow reached the center of the complex. Ferocious-Eyes stopped the
Flow Slow and looked around. In the center of the room were ajumble of boxes connected with heavy
tubes. Againgt onewall was the most beautiful female chedla Ferocious-Eyes had ever seen. She was
carrying apike and what looked like apricker, but it was hard for his eyesto make out something that
gmdl.



"Y ou must be Qui-Qui," Ferocious-Eyes said. "The chedlawho never dies” Heinserted aquirrl into a
gpecidly trained throwing pouch. "Let's seeif your magic can protect you from aquirrl.” The quirrl
flashed down through the air and buried itself deep in the crust just in front of Qui-Qui. He started to
reload, when she rushed forward to dash him with her pike. He brushed back his bodyguard, twirled his
whip-sword forward and cut the end off the pike. The return flick cut adash across Qui-Qui'stopside.
Shedidnt fed it.

With her pike gone, Qui-Qui retreated to the jumble of pipes and valves that made up the central power
digtribution system for the maze complex. The power generator itself was hidden in the old underground
laboratory of Zero-Gauss.

Shetried to goad Attila off his nearly invincible perch.

"And you must be Attila-the-Speckled,” she said. "I hear you are caled 'Ferocious-Eyes.' "Weak-Eyes
would be morelikeit after missing big targets like these." She flapped her lower eyeflgpsat him. "Come
and get me, my little speckled hatchling child.”

Theinsult of being called a"child" nearly made Ferocious-Eyes|ose control, but he camed himsdlf
down. Whip-sword flickering in front of him, he prodded the Flow Slow from behind and forced it into
the jumble of tubes and boxes. Qui-Qui clambered away. The Flow Slow mounted abox. Thelarge
vaveinsde gave way and gigantic surges of power burned through the huge body. The Flow Slow died
and spread out, breaking other power connections. The automatic defenses of the Maze Temple
collapsed and the Speckled Horde rushed in.

Qui-Qui was crushed against the wall by the spreading body of the Flow Sow.

Ferocious-Eyes did down off the dying Flow Slow and approached Qui-Qui. Suddenly a section of the
wall did aside and a dome-shaped meta object appeared. It moved and talked and seemed to be dlive.

"Are you ready to undergo rgjuvenation?" the robot asked.

"No!" shouted Qui-Qui, her tread muffled by the crushing body of the Flow Slow. "Don't talk to him!
Resat! Stop! Deactivate circuitsl”

"l cannot obey that command,” the robot replied. "1 must keep the rgjuvenation machinery running.”
Qui-Qui didn't answer. The robot moved over to her and examined her body with its sensors.

"Sheis dead. She waited too long for rjuvenation.” The robot turned toward Ferocious-Eyes. It moved
around him, sensorsin operation.

"You arein excedlent muscle tone, ready for ingtant rejuvenation,” said the robot. "Would you like a
young new body?"

"Yed" Ferocious-Eyes kept his eyes on the moving, talking magic dome of metal.

"First we must prepare the records for the Combined Clans Reguvenation Board." The robot pulled a
scroll out of acompartment. "Name?'

Ferocious-Eyes thought for amoment. A new body deserved anew name. A name like no other.



"Attila" he stated proudly.
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The Space Council met in acompound that had the bright globe of Egg hanging directly overhead. The
glow from Egg no longer had any warmthinit.

"We havelost agood friend and a great teacher and engineer,” said Cliff-Web.

"And our only contact with the surface," Admira Sted-Slicer added. "It looks asif we are stuck up here
until Attilaloses contral. If only there were someway to kill him, like dropping something on him.”

"We could deorbit a projectile easily enough,” Cliff-Web said. "But once the projectile built up speed,
the magnetic fidld of Egg would tear it gpart into acloud of plasmathat would

dissipate beforeit got to the surface. To do any damage we would have to deorbit alarge mass. We
don't have the mass and we don't have the energy to deorhit it. Besides, we would be killing whole clans
of innocent daves just to get one person.”

"It'sgoing to be along, long time before civilization is rebuilt again to the point where they can bring us
down," Sted-Slicer said, resgned.

"Wewill just haveto figure out away to get down to the surface without their help,” Cliff-Web said.

"It'sgoing to be tough,” Stedl-Slicer said. "None of the spacecraft that we have was designed for landing
on the surface. Isthere some way to fix up some kind of atmospheric or magnetic drag brake?"

"Egg doesn't have enough atmosphere to help much,” Cliff-Web replied. "I could design amagnetic drag
brake usng metd of the right conductivity; but unlike atmospheric braking, the kinetic energy gets turned
into heet insgde the metal brake. At high deceleration levelsthe brake would melt. At low deceleration
levels we have the problem of supplying gravity for the crew. Besides, magnetic braking becomesless
effective a lower velocities. Braking can take some of the energy out of the vehicle, but it would till be
going much too fast to land.”

"How about adding some sort of propulsion for thefina phases?' Steel-Slicer asked.

"Theinertiadrives on the scout ships are energy efficient, but their thrust-to-weight is so low they can't
be used for landing,” Cliff-Web replied. "One of the jumpcraft could conceivably be modified to use
old-fashioned antimatter rockets for the landing phase. But even if we could make the tons of antimatter
needed to heat the propellant, we just don't have the hundreds of tons of propellant needed to land a
jumpcraft with its heavy gravity generators. We are mass limited.”

"Wewill just have to find some mass somewhere. Would it help to sacrifice one of our space stations?”

"I'm working on another idea. We could use one of the compensator masses around the human
gpaceship. They could make do with just five. Theideais somehow to use one of those masses asa 'first



stage for our lander. We can store the energy we need on the mass so we don't have to carry it onthe
lander, then transfer the energy to the lander through some kind of launcher.”

"Areyou thinking of alauncher like ajump loop?" asked Sted-Slicer.

"They aretoo long to fit on the mass," said Cliff-Web. "I wasthinking of alarge gravity catgpult Stting on
the mass. We would somehow put the massin an dliptical orbit around Egg that would take it down
amogt to the surface. Just at perigpss, the gravity catapult would launch the landing vehiclein the
direction opposite to the orbita trgjectory and leave the lander stopped, Stationary, afew meters above
the surface.”

"It would be an easy landing from there!" said Stedl-Slicer. "We could land acrew of engineers and then
build our own gravity catapult so the rest of us could come down."

"I was hoping to get two berries off asingleberry bush,” Cliff-Web said. "I think we can design things so
that our landeris the gravity catapult. Savestime."

"You can't fly agravity catapult! A gravity catapult only generates gravity forces when the ultra-dense
mass currents are increasing. How are you going to drive the pumps? A long power line back to the
mass?'

"Y ou a'so get gravity forces when the mass currents are decreasing,” Cliff-Web said. "But you shouldn't
redly think about the changesin the mass currents. What redly makes the gravity field isthe increase or
decrease of the gravitomagnetic field ingde thetorus. | think we can design agravity catapult that
requires no outside power to operate. It will have changesin the fields without changing the speed of the
mass currents, just their direction. In fact, this sounds like agood project for my new gravitationa
engineering seminar.” He went off to meet hisclass.
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"Itistimefor the team reportsagain, class," said Cliff-Web. "How isthe design for the lander coming?
Who is Team Leader for the lander?’

One of the studentsin the back spoke up. "The basic designisfinished. We will have two long, thin
multi-channd tubes that wind around the torusin multiple layersto make the interior field more uniform.
The lander will take off with one tube empty and the other fully charged with high speed black-hole dust
that will produce agravitomagnetic field a maximum strength counterclockwise. Then when we want

gravity repul-

son force we use adiverter valve to switch some of the mass current from the channdsin thefirst tube
into the second tube, but going in the opposite direction. The reverse current will cancel some of the
gravitomagnetic field ingde, which is equivaent to decreasing its strength. The decreasing gravitomagnetic
fidd will make agravity repulsor field that will keep the lander levitated above Egg."

"What isthe hover time?' Cliff-Web asked.

"Only three methturns, so far,” the Lander Team Leader replied. "Now that we have the basic design,



we are going back and cutting weight. Our god issix methturns levitation time, which should give us
nearly agrethturn for alanding.”

"Kegp working," said Cliff-Web. "Launcher Team?"

"We had the easy job," another student reported. "The launcher isbasicaly like the gravity catapults on
Eqgg, but bigger. Our red effort has been on making the gravity repulsion field at the center as uniform as
possible to minimize srains on the lander during launch. The Size became awfully large though, twenty
centimeters. | don't think we are going to be able to put it on one of the human compensator masses. We
will need thelarger deorbiter mass. | think the humans cal it 'Otis after the human that built the first space
fountain.”

"It wasn't aspace fountain, it was an elevator,” Cliff-Web explained.
"What isan devator?' asked the student.
"Never mind. Launch Base Team?"

"While the launcher keeps getting bigger, the base keeps getting smdler,” said athird student. "Weve
formed ajoint study team with an astrophysics class taught by Plasma-Sheath, Doctor of Astrophysics.
We are learning the redlities of particle and plasmaphysics, whilethey arelearning thefun of being a
gravitationa engineer. Our team now has the name 'Planet Busters." We went out in a scout ship and
took alook at Otis. The surfaceistoo far down in the fuzz. We are going to have to use monopolesto
ghrink it and makeit denser. Fortunately, the humans kept their monopole factory running, so they have
plenty in storage.”

"You are dl doing good work," said Cliff-Web. "Y ou have 24 more turnsto finish your team report,
then | think Plasma-Sheath and | had better talk to the humans before we go any further.”
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"We have acal from East Pole Space Station, Pierre," said Jean. "It's Cliff-Web and an astrophysicist
named Plasma-Shegath. They are dumping some detailed information through a data channdl, but they aso
want to speak with you."

Pierre sopped his checkout of the ship's computer and switched his screen to the communications
channd, where two cheela appeared on the screen. Cliff-Web was the smaller, dthough large for amde.
The other wore badges on her hide with astarburst in the center. Pierre was becoming better at
identifying the sexes, dthough Plasma-Sheeth made it easy with her big lower eyeflaps.

"We have found away to get back down to Egg,” Cliff-Web began without preliminaries. "Since we are
very short of everything in space, we would have to borrow some mass and monopoles from you.
Unfortunately, your ring masses are too small; only the deorbiter mass would do. Wewould shrink it with
monopoles until it turnsinto aminiature neutron star, then use that as a base to construct the lander and
itslauncher.”

Pierrewas puzzled. "1 don't see how you can do that. Even if you could shrink it so the surface density
equalsthat of aneutron star, the equation of state is unstable and it will collgpse into a miniature black
hole"



"Weare aware of that," said Plasma-Shegth. "By injecting only one type of monopoleinto the deorbiter
mass, we can increase the center density by the formation of monopolium, but the monopolium atoms will
have atendency to repel each other since they will have the same magnetic charge. It ishoped that in this
way we can keep the shrinking of the deorbiter under control and keep it from collapsing into a black
hole"

"Soundsrisky to me," said Pierre. "Are you sure of your caculations?!
"No," replied Plasma-Sheath. "But it isarisk that we must take."

Suddenly another cheela appeared on the screen. Pierre recogni zed the two-star clusters on the hide of
Admira Sted-Slicer, leader of the space chedla.

"That is not what concernsus," he said. "We not only want to use the deorbiter mass as abaseto build
our gravity catapult, but to deliver the catapult to the surface of Egg. We will haveto divert it fromits
normd orhit."

"That'sdl right,” said Pierre. "All we need isits gavitationd field, and it makes no differenceif itisa
degenerate asteroid, aminiature neutron star, or ablack hole. The externd gravity fidd isthe same. Just
make sure you put it back initsdliptica orbit when you are through so we can useit to get back up to
S. George. You aren't going to be using it for too long, are you? We only have suppliesfor afew weeks
since thismission was designed for eight days."

"That isthe problem.” Steel-Sicer was now aone on the screen. "It is possible that the compensator
mass will be destroyed in the process of placing the gravity catapult on Egg.”

Pierre paused for afew secondsin shock, then quickly redlized that he was wasting the equivaent of
weeks of time of the cheelawhaose blinking image indicated he was checking in at the console every fifth
of asecond.

"Without the deorbiter mass, we would be stuck here.... What are the odds?"

"We are congtantly trying to find another way of doingit,” Sted-Slicer replied, "but right now the odds
ael?2tol”

"Wdl," said Pierre. "That's not bad.”

"Thereisan 11 in 12 chance that the deorbiter masswill betiddly disntegrated while delivering the
gravity catapult to the surface of Egg and only aone-twelfth chanceit will survive. It al depends upon
how the orbita and tidal dynamics coupleinto the interior vibrationa modes of the deorbiter mass during
the actud trangt."

Pierre paused afew seconds again, but thistime his brain was not worrying about the cheela.

"Thereis Oscar, the other large asteroid mass that was used to put the deorbiter massintoitsdliptica
orbit. Couldn't you use that?"

"With our limited resources, we do not have the power to dter the celestid lawsfor large, low-density
masses," said Sted-Sicer. "That asteroid iswell onitsway out of the Dragon's Egg system. The best we
could doishbring it back in about Sx months. That isequivaent to eternity for us."



"Hmmm." Pierre considered the options, then said, "'l think I'd better talk with Commander Swenson
and the rest of the crew.”

They gathered in the viewport lounge to discuss the question. Doctor Wong blackened the viewport in
thefloor asthey entered. No one objected. 1t would be hard enough to make a

decision without having the bright yellow image of Sal flickering through the port.

"Commander Swenson saysthe decisonisup to us" Pierrereplied. "Her only conditions were that there
be a secret ballot and that the decision to let the chedla use Otis be unanimous.”

"It would be alot easier to say "Yes if the chances were better,” Jean said. "Eight percent is not very
good odds.”

"Eight and athird percent,” corrected Seiko. "We must aso remember the number of intelligent beings
involved. By putting our five lives é risk, we prevent the demise of an entireintelligent civilization.”

"l just don't like the way we haveto go," said Abdul. "Starving to desth is not my ideaof fun. I'd rather
go quickly."

Cesar spoke up. "'l would like to remind everyone that just over three hours ago, al of uswould have
experienced aquick death if it had not been for the efforts of the two chedla, Admira Sted-Slicer and
Engineer Cliff-Web, who now ask for our help.”

Pierre waited for more discussion. There was none, so he passed out blank sheets of paper.

"Write'Yes if you agreeto let the chedause Otis, and 'No' if you think therisk istoo high.” Then Pierre
collected the ballots and went through them quickly.

"Therearefour 'Yes votesand one'No.' | will inform Admird Stedl-Slicer that they will haveto find
another way of getting down to Egg. Then | will program the herder rockets to change Otiss orbit so we
can go home."

"Just aminute," Abdul spoke up. "I change my mind. Switch my voteto a'Yes.' It wasn't the fault of the
chedlathat Amalitawas taken away and it's stupid to be mad at a neutron gtar. It doesn't care.”
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Sted-Slicer and anewly rejuvenated Cliff-Web watched from a scout ship as the cargo ship brought the
first batch of north monopoles from the distant monopol e factory and dumped them into the human
deorbiter mass. The monopoles scattered into adiffuse cloud from their mutua repulsion asthey were
released from the hold of the cargo ship. The cloud was sucked up by the gravity field from the deorbiter
mass and disap-

peared beneath the fuzzy surface of the kilometer-sized ball. Later they would have to shoot the
monopolesinto the magnetized ball with an e ectromagnetic accelerator.



"One," sad Cliff-Web. "And an infinity more to go." He sucked on achewy red bal from one of the new
food machines.

"It'sgoing to bealong, dull job," Sted-Slicer said. "Forty generations of ferrying monopoles over the
same dull stretch of space between the factory and the deorbiter mass. The Situation is ripe for boredom,
mistakes, and even mutiny. | want plenty of history in the creche-classes, lots of time off from the ferrying
job at entertainment centers, and the best and newest of the food machineson the ferry ships™”

They watched the second ship dump its cargo of north monopoles.

"Let'sgo over to the refurbishment facilities at West Pole Space Station,” said Cliff-Web. "I want to see
how they are coming on the conversion of the Abdul from an exploration ship to acargo ship.”
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It was many greets later when Sted-Slicer and Cliff-Web visited Otis again. Having recently undergone
his 34th rgjuvenation, Stedl-Slicer was now young looking, while Cliff-Web and the scoutship were old
and tired. The black hole at the center of the scout ship was now noticeably less massive, asitsrest mass
had been used up to operate theinertial drivesfor the past 1300 gresats. They watched asacargo ship
unloaded the last of the north monopolesin the holding tank of along e ectromagnetic gun. A stream of
high-speed monopol es shot from the tube and penetrated deep into the now solid crust of the deorbiter
mass. |n the center, the monopoles were held by the strong gravity forces of the ten-meter-diameter ball
despite the magnetic repulsion from the rest of the monopolesin the ultra-dense core.

Asthelast of the stream spluttered out, a continuous combination of 'trumming and dancing for joy rose
throughout the communicationslinks. It grew in volume asthe image of the last of the monopole stream
spread through the space around Egg at adow crawl of the speed of light.

"Weredone!" Cliff-Web's aged tread was trying to keep up with the victory'trumming of hisengineers.

"That's one giant ripple for chedakind," said Sted-Sicer calmly, knowing that they still had much to do.
"WEell let it cool down for eight to twelve greeats, then we can take the next tread-ripple on our long
journey home."

"My new class of gravitationa engineerswill be ready. Will you have agood gravity-well pilot to take us
down?' Cliff-Web asked. "Even though the surface gravity and escape velocity of Otisare only asmall
fraction of that of Egg, it will beatricky landing for someone used to flying around in space.”

"My next class of pilots are dready training on the ring masses around the human spacecraft Dragon
Sayer," sad Sted-Slicer. "In aout two greats they will trangtion to smulated landings 50 meters up
from Otis. Y ou'll get the best one from that group, and he or she will be dlowed to choose anew name.
Everyonein the class agrees that the name they want is'Otis-Elevator.' "



Landing
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"Everyone out of the southern hemisphere," Captain Otis-Elevator said into histread amplifier. The
command rippled out from the control deck at the "north pol€" of the large cargo hauler and echoed back
and forth through the hull undernesth the deserted cargo holds on the bottom of the spherical ship. The
warning was unnecessary. They were rapidly approaching the surface of Otis, and from the southern
hemisphere it looked asif the planetoid were fdling directly down upon them.

The inertiadrive humming vigoroudy, the mighty cargo ship approached the planetoid. Otis-Elevator
hovered at apoint fifty meters from Otiswhile they watched the asteroid dowly turn. The attraction from
Otiswas now stronger than the attraction from the black hole in the middle of the cargo ship.

"Fedsgood being under alittle gravity once again,” said Cliff-Web.

"I wouldn't know; I've dwayslived in space.” Otis-Elevator dowly descended in avertical trgectory. As
they drew closer, the gravity became stronger and began to approach the gravity on Egg. Choruses of
groans could be heard through the deck.

"I can't hold my eyesup,” said Otis-Elevator.

Cliff-Web looked at the pilot, who was struggling to keep his eyes elevated in the strong gravity field.
The eye-stubs were thin, and wavered as they attempted to bal ance the heavy eyebal on top of them.
Cliff-Web's eye-stubs had automat-

icdly thickened into the proper exponentid shape. They ached dightly from generations of little use, but
at least the automatic balance reflexes kept the eyes steady.

"| didn't realize that you might not be able to function in high gravity," said Cliff-Web. "Shall | take over
the controls?'

"No, I can handleit, but I'm going to have to switch to tread-screen control.” He pulled hiseyesin under
his eyeflaps and concentrated on the taste image on the deck beneath histread.

They dropped quickly down the last few meters, then, very dowly, Otis-Elevator put the cargo ship
down on the crust. The hemispherica top flattened noticeably as Otis pulled hard at the black hole at the
center of the cargo ship. Squeals and pops could be heard through the deck plates. The stabilizing fields
that held the black hole at the center of the spacecraft finaly reached their limit and the black holefdll
through the bottom of the hull into the center of Otiswhere it evaporated. The hull rebounded alittle, then
dabilized.

Cliff-Web had thought they could begin work as soon asthey landed, but it took a dozen turnsand alot
of food to build up the space-bred chedlato the point where they could function in the sirong gravity



fidd. Cliff-Web had returned to normd rapidly and had taken a prospecting trip out on the ten-meter ball
while the others were building up their srength.

"The portable anayzer saysthat the crust has a high percentage of high-strength metals,” he said upon
returning. "The vol canic regions where we inserted the monopol es have g ecta containing some of the
rarer neutron-rich isotopes that we might need for aloying, but other than that, the composition of the
crust is pretty much the same everywhere. Let's set up the power generators and start the mass
separators and foundries going.”

Within haf agreat, the mass separators were pouring out powdered raw materids that were turned into
working stock by the foundries. The first structure they constructed was a Smple space fountain. It only
had one stream of rings and only went up 50 metersto acrude top platform, but it sufficed asalanding
dock for other spacecraft in the fleet. Soon, most of the space cheelawere on Otis, working to make the
gravity ma-

chines that would enable them to return from their enforced exile from Egg.

Their next task was the congtruction of alarge gravity catapult capable of accelerating the lander at many
times Egg gravity so it would reach the escape vel ocity of Egg after lessthan 10 centimeters of travel.
Unlike the ancient gravity catapults now lying dormant on Egg, which had only to toss smal spacecraft
into the sky, this gravity catapult had to be big enough to toss aminiature copy of itsalf to those speeds. It
took nearly four grests of turnsto fabricate the twenty-centimeter ring with its meters and meters of
high-strength tubing full of ultra-dense liquid and the battery of pumpsto accelerate the fluid to high
velocitiesrapidly. The uniformity of the resulting gravitationd repeller field wasimportant.

"Runit up again," Cliff-Web ordered. He was monitoring the display of the array of gravity sensors
spread across the center of the gravity catapult ring. Thering waslarge in diameter, but small in
thickness. Cliff-Web had pushed every rule of gravitationd engineering to makeit. It only had to work
once, but if it worked, it wasworth it. The tests they were doing now were at fractions of its operational
power levels. That would do—until thefina blink when full power was applied. The machine hummed,
and the sensors displayed a contour map of gravitationa force levels.

"Thereisonly adifference of abillion gravities across the central centimeter portion,” Engineer Push-Pulll
announced. " Surdy the lander can handle that.”

Cliff-Web looked carefully at the contours, made minor adjustments to some trim loops and closed
down the display.

"The launch ring isready. Next isthe lander," he said. "We have passed apoapsis, so we have only four
greats of turnsto build it."

"It will beready long before that,” said Push-Pull.
"I'm sure,” said Cliff-Web. "But there is someone €l se we must consult with beforeit is properly

delivered." Hereset histread screen, treaded a brief forma message, then left without waiting for areply.
Thereply would come later, much later.
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The call that Pierre had been dreading came. "Request asteroid O-| be reprogrammed to arrive at
space-

time point given by following coordinates,” said theimage of Cliff-Web. Therefollowed anx,y,z,q,f .t
listing of coordinatesin the Dragon's Egg space-time system. The requested orbit went far down in the
gravity well of Egg so that the ten percent time rate and frame drag difference between deep space and
the surface of the neutron star was significant.

Cliff-Web was not used to talking to humans. He forgot to aways assume the same position each time
he checked in a the screen for areply, so hisimage flickered every fifth of asecond.

Pierre hesitated. The image flickered.
Therea decision had been made long ago. Pierre touched the screen in front of him, and the coordinates
were transferred to the herder rockets that kept Otis on its desired path. Pierre then pushed theexecute

sguare on histouch screen. The engines on the herder rockets flared. Within seconds Otiswas on anew
trgectory that would take it within afew meters of the surface of Dragon's Egg.
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Push-Pull looked up from histesting apparatus to stare out at the herder rockets that swarmed around
Ctis. "There seemsto be some activity in the large human spacecraft surrounding us.”

"I noticed,” said Cliff-Web. "What is the status of the high flow-rate tubes?"
"They passed flow tests at twice design pressures, and failed just above that,” said Push-Pulll.

"Good, but too good. Reduce their thickness by a haf-dozeth and test them again. | want this machine
light enough to jump itself 40 meters off Egg.”

The congruction of the four-centimeter-diameter salf-levitating gravity lander took sgnificantly lesstime
than the larger machine. They werefinished with nearly agreat of turnsleft before Otis reached perigpss.

Sted-Slicer cameto seethe completed lander. It was atorus Sitting inside alarger torus.
"What'sits name?' Sted-Slicer asked.

"It'sjust the lander,” Cliff-Web replied with obvious annoy-

ance. "It doesn't have a name except Egg Surface Descent Craft, if you want to be formal.”

"All shipshaveto haveaname," said Stedl-Slicer. "Sinceit flies above the surface of Egg it should have
the name of someflying animd.”

"Thereare no flying animalson Egg." Cliff-Web was even more annoyed.



"There are flying animas on the human planet Earth," Push-Pull interjected. "One of them isthe eagle.”
"Eagleit shal be"" Sted-Slicer declared.

"If you say s0," said Cliff-Web.

"Isthere anything el se we should do?'

"I would do somethinking," said Cliff-Web. "Once we have landed on Egg, thereisno way to get off
again until we have rebuilt civilization. We are mass limited and must only take the thingswe will need. If
we forget to take something, thereis no going back. Tell me. What isthe minimum list of skilled

technol ogists and equipment you need to rebuild acivilization?!

"I don't know," said Sted-Slicer.
"Neither do I. But 122 turns from now we had better know."

The turns passed as the members of the landing party were selected and their equipment was packed in
the compounds congtructed on the topside of Eagle. Egg grew larger in the sky, then disappeared behind
the horizon of their miniature planet as the human herder rockets turned Otis until the gravity catapult was
facing back aong the orbita trgjectory. With thelight of Egg gone from the sky they had to make do with
the dull glow from the surface of Otis. The cold reddish light put apall over their last turnfeast together.

The food preparers had done their best. Besides the large mounds of artificia foods from the food
machines, there were anumber of whole pet Sinks, especidly fattened for the occasion and beautifully
garnished with fresh nuts and fruits from the gardens that had been started on Otis from artificialy
fabricated seeds shortly after they had arrived. The center of attention, however, was awhole roast
chedla. The body was badly flattened from afdl off the scaffolding around the gravity catapult, but that
didn't hurt the taste. Steel-Slicer and Cliff-Web decided not to try to push through the crowd and settled
for one of the Slinks.

"Excdlent Sink," Stedl-Sicer said, sucking the eye off an eye-stub chunk.
"Not as good as food Slinks back on Egg," said Cliff-Web.
"I've been trying to forget they exist."

"Back when | was on Egg, | never redly paid much attention to my food,”" Cliff-Web said. "At turnfeast |
would just stuff my pouches asif | were recharging amachine. Now that we are getting close to returning
to Egg, my pouches are beginning to ache for adecent chunk of food Slink or asquirt of South Pole
sngleberry juice™

"It has been solong...." The Sted-Slicer turned silent as he thought of the agony and hopel ess despair
the two separated groups of cheela had undergone over dozens and dozens of generations. Although he
had just undergone rejuvenation again, hefet old and tired.

Thefollowing turn passed rapidly. The elevator on the Space Fountain wasin continuous operation as
the base on Otis was abandoned and most of the cheela returned to their spacecraft. All that were left
were the brave 144 that were to fly down to Egg on Eagle.



On the crust of Otis, Cliff-Web watched the cargo ship pull away from the top of the Space Fountain.
Onceit was clear, heflicked his eye-stubs at an engineer who was waiting at the controls. The engineer
made an adjustment, and the high-pitched whine coming through the crust started to drop in tone. Sowly
the tower grew shorter and shorter. Soon the tower was reduced to a pile of metd rings and a stack of
platforms. It might have been smpler to turn off the stream of rings and let the tower fdl, but Cliff-Web
didn't want any stray projectiles orbiting around Otis and dropping on Eagle.

Their next task was to charge up the flow tubes on Eagle.

" Attach the power cablesto the pumpson Tube Array 1," said Cliff-Web. Large masts rose from holes
in the crust and coupled to two dozen pumps spaced around the periphery of Eagle. The pumps hummed
to life, and the ultra-dense black-hole dust circulated faster and faster in the array of tubes. The hull of
Eagle cresked asthe fluid reached rdativigtic velocities, till the pumps pushed. The fluid became heavier
instead of moving fagter, and the gravity potentialsinsde the torus became so intense that they could no
longer be described by the old Einstein theory. Therate of change of flow rate had been dow, however,
S0 the gravity repulsion forces generated in the hole of the torus had been negligible.

Cliff-Web fdt the whining of the pumps reach a peak and leve off. Eagle now had one of itstwo
multi-tube arrays charged with energy in the form of high speed ultra-dense mass. It wastime for them to
leave.

"Switch to internal power," he said. There was ahesitation in the sound as the pumps were switched
from the outside power connectorsto internal stored power. The stored power to compensate for
friction and gravitationa radiation losses would only last afew milliseconds, so they had to be on their
way. He watched as the huge power conductors that had energized Eagle were retracted from their
connectors on the hull and lowered down into holesin the crust. Eagle, perched on its launching pad, was
now freetofly.

Cliff-Web, hisengineer's part done, stopped the normal wave motion of four of his eye-stubs and stared
a Otis-Elevator.

"Eagleready for launch, Captain," said Cliff-Web.

Otis-Elevator waited as the motion of Otistook the dot on the tread screen beneath him dong its plotted
path. The orbit would take Otis within 100 meters of the surface of Egg, where it would pass over the
surface a one-third the speed of light. There were rumblingsin the crust of Otisasthetida forcesfrom
Egg attempted to pull the planetoid gpart. Cliff-Web anxioudy looked out in al directions, hoping that the
crust in thisregion would hold together for afew more microseconds.

Just before the planetoid reached its perigpss, the captain acted. "Launch!” commanded Otis-Elevator.
Histread moved rapidly over the touch screen beneath him and neutrino beams sent out coded signals
from Eagle to the machinery sitting around it. The power generators had been storing their power in
temporary accumulators while waiting for the launch command. When the signa came, dl the stored
energy plusall the power that the generators could produce was switched into the pumpsthat drove the
ultra-dense dust in the bigger gravity catapult.

The pumps, shrieking from the high loads, pushed the dugt in the twenty-centimeter-diameter torus at
unbelievable accelerations. The moving siream of black holes generated arapidly increasing
gravitomagnetic fild ingde the torus. Theincreasing gravitomagnetic field in turn generated arepulsive
gravitationd fidd at the center of thetorus. Eagle was repdled upwards a many timesthe gravity of Egg,
but the crew fdlt



nothing, tor the forces were gravitational. Eagle reached athird of the speed of light in two nanoseconds
and |eft the surface of Otisto find itself hovering motionless 100 meters up over the outskirts of Bright. It
darted tofall.

"Divert one-twelfth flow in Tube Array 1 to Tube Array 2," said Otis-Elevator.

Therewas apause, then the First Officer replied. "No response, Captain.”

"Try it again." Eagle built up speed asit fell.

"l did, gr," First Officer Space-Treader responded. "The signals are being sent and received, but the
diverter valveisnot responding. It must be stuck!”

"It'snot stuck,” interjected Cliff-Web. He transferred an image of the diverter valve from his engineer's
screen to that of the two officers. " Someone forgot to remove the safety pin. Y ou can see the glow-tab at
theend.” He flowed off the screen and headed for the inner railing that surrounded the hole in the torus.

"Use some of our accumulator energy to dow the flow in Tube Array 1," he said as he squeezed his
body benegth therailing. "We can't land using that, but it will dow our fal and give us moretime.”

"Where are you going?' Otis-Elevator asked. The reply was distant and muffled, for the vibrations set up
by Cliff-Web'stread had to make a circuitous path from the tubular engines of Eagle up to the command
deck.

"I'm going to pull that pin," said Cliff-Web.

Cliff-Web found Tube Array 2 and made hisway aong the gigantic bundle of pipesthat wound in layers
around the toroidal body of Eagle. Fortunately, Eagle had enough self-gravity that he wasin no danger of
faling. As he neared the centrd holein the ring he could see the crust of Egg below him. The captain had
the pumpsto Tube Array 1 on, but Eagle was till faling rapidly. Cliff-Web reached the juncture where
Tube Arrays 1 and 2 connected through the diverter valve. As he got near Tube Array 1 histread started
to dip asthe rushing ultra-dense dust insde the tube tried to drag him dong initsinertid reference frame.
He clenched histread tighter against the smooth surface of Tube Array 2 and carefully made hisway to
the diverter valve. He pulled the pin and held it up to the video monitor.

"Divert flow!" he shouted, hoping that they could hear him over the long distance through the hull.
"I will wait!" roared the captain's amplified voice from the ship's generad announcement system. "Hurry!"

Cliff-Web looked at the rapidly approaching crust. Somewhere down there were dozens and dozens of
bags of South Pole singleberry juice that he would never get to taste.

"Too lael" Cliff-Web shouted. "Divert flow!"

The diverter valve dammed. The ultra:velocity, ultra-dense dust switched from one Tube Array to the
other. The changein gravity potentia created an ultra-strong repulsive gravity field that pushed Cliff-Web
from his perch near the diverter valve and threw him toward the crust below. There was a bright streak
of incandescent plasma, and he was gone.

Eagle'srepul sor gravitationd field reached out from the central holeinits hull and shoved againgt the



mass of Egg below it. The spacecraft dowed itsfal, Captain Otis-Elevator findly gained control. They
couldn't afford to hover for long, since they would soon have diverted al the flow. Eagle had drifted over
asmal mountain range, and he would have to move them to aflatter landing place.

Flying on the repulsive gravitationd forces, Eagle coasted down the mountain dopes, causing minor
crust-quakes as it madeits own valey down a mountainsde. They passed over aherd of animals grazing
inthe plains, scattering them in dl directions. Then, with the lagt bit of stored energy surging through the
pumpsto augment the last of the diverted flow, they floated down to alanding. First Officer
Space-Treader monitored the sensors and video monitors on the bottom of the hull.

"... 200 millimeters ... four-and-a-haf down ... contact indicator ... engine stop...."

There was a pause as the heavy machine sank dightly into the crugt, then'trums and eectronic whistles
sounded as Captain Otis-Elevator announced through the neutrino communication link to the waiting
shipsinorbit.

"East Pole Station! Dragon's Egg Base here. The Eagle has landed!™

Cheersvibrated throughout the hull of Eagle and were echoed by the communications console under
Admird Sted-Slicer'stread. He did not join in, however, for dl of his eyeswerelooking upward at the
fragmented remains of the deorbiter mass, Otis. They had saved aworld, but at the expense of
sentencing five innocent friendsto adow desath.
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Thefirst warning L etter-Reader had of the catastrophe was the rumbling in the crust from the direction
of the low hills nearby. His eye-wave pattern hesitated for a blink, then resumed as his brain-knot
identified the sound asjust another crustquake. Four of his non-pink eyesthen returned to their task of
reading the ancient scroll that lay unsprung on the crust. The scroll contained ingtructions for the operation
of amagica machinethat could talk to the starsin the sky. There were many words that L etter-Reader
didn't know, but he hoped that by reading the scroll again and again they would become clear.

The crustquake continued to rumble and seemed to be getting closer. The hunting reflexes built into

L etter-Reader's pink and white speckled tread aerted his brain-knot, and he stopped reading to analyze
the vibrations coming through the crust. It didn't sound like the approach of awild Swift, so hisherd of
food Slinkswere not in danger of attack. It was something new, however, and it was coming hisway.

L etter-Reader looked off in the direction that histread had indicated. At first he saw nothing, then he
noticed adisturbance in the crust. The disturbance was coming down the side of one of the nearby hills.
He then looked up to see that one of the starswas faling from the sky. It was coming straight for him!
His screaming tread carried him aong as he and his herd ran away in panic.

Sted-Slicer waited until Otis-Elevator had closed down the pumps on Eagle and had stabilized the
energy accumuletors.

"Excdlent landing,” said Sted-Sicer. "How much energy do we haveleft in the accumulators?!

"Only aquarter of what Cliff-Web had planned,” Otis-Elevator replied. "But it should be enough to keep
ship operations powered for adozen turns.”



"Wewill need to have anew power generator up and operating by then,” said Sted-Slicer. "Cdll the
senior engineering staff up to the control deck. | will want your senior officersthere, too. Place four
spacers at the outer rail aslookouts. We are far from any city, but we did pass over someone on the way
in." The crew deck on Eagle was compact, so it was not long before the senior staff gathered.

"Now that we are on the crust, we spacers are out of ajob until you engineers get this gravity catapult
reactivated and bring down aship for usto fly," said Steel-Sheer. "With Cliff-Web gone, | an going to
assume the respongbility for management of the engineering contingent. | want Captain Otis-Elevator to
assume respongbility for the spacer contingent. Unless one of the spacers has atechnica ability thet the
engineers can use, their job is support, security, and interaction with the Egg cheda. It isalong way from
flying about in ultrasophisticated spacecraft to preparing food and interacting with barbarians, but the
sooner the engineers can rebuild technology in this Bright-Afflicted spot, the sooner we can be back into

"Wearedl inthistogether," Otis-Elevator said. "My spacerswill do anything that needsto be done."
"It would help if we didn't have to use any energy for the food generators,” said Sted-Slicer. "'l noticed
that we scattered a herd of animals aswe landed. If you can form afood-gathering crew and find afew
of those animalsto feed us, your crew would not only help our energy crisis but be real heroesto a
hungry group of engineers™

"Wewill return shortly." Otis-Elevator lead his senior officers off.

"Our first task will beto get power," Sted-Slicer told the engineers. "Who isin charge of the miniature
power plant?’

"I am," answered Engineer Power-Pack. "My team isloading the parts on the elevator now."
"1 will go down with them,” said Sted-Slicer. "What se will you need?’

"A mass separator and amonopole generator,” said Power-Pack. "We will need hundreds of meters of
high-strength pipe to reach the neutron-rich magma below the crugt.”

"They will be ready when you need them," Engineer Delta-Mass assured him. "Guaranteed leskless™

"I think managing a Web Congtruction Company project isgoing to bethe easiest job | ever had,”
Sted-Slicer said. "Let'srippletreads.”

"The eevator ssemsto be moving very dowly," said Sted-Slicer. "Isit because of the weight of the
power plant parts?

"No," said Power-Pack. "Cliff-Web programmed the eevator controls for maximum energy extraction
rather than maxi-

mum safe descent speed. Aswe offload Eagle, the elevator motorswill recharge the energy
accumulators. Cliff-Web aways liked to find ways of lowering the cost of projects.”

"Inthis case, he may have saved our hides,” said Stedl-Slicer. "He certainly was aremarkable engineer.”

"Yes, hewas," Power-Pack agreed. The elevator deck remained silent for the rest of the ride down.



When they reached the crust, Power-Pack did aside the low gate and moved back. Steel-Slicer paused,
then glided off onto the crust of Egg.

"I havereturned,” Admira Sted-Slicer declared softly into the warm, yellow-white crust. He paused as
the others flowed off the devator to surround him on al sdes, awed by their return to their homeland.
Then he spoke.

"Cdl me Admira Sted-Slicer no longer,” hesaid. "I used to be cdled Star-Glider, but from now on call
me Crust-Crawler. For | am tired of space, and | am tired of rguvenations. | shal stay here until | flow."

L etter-Reader was tending one of his remaining food Slinks, which had been acting sick. He pulled in his
normal, dark red eyes and dlowed only histhree pink eyesto scan the creature. The ultra-red glow from
one sde of the food Sink indicated a problem. Thankful that his speckle-vision had saved another of the
herd, he held it down, reached into one of its feeding pouches, and took out anumber of smdl pebbles
that the stupid cresture had mistaken for ground nuts. Then he set the food Slink back to grazing.

Thereupon he heard the strangers far off in the distance. They were very noisy. L etter-Reader flattened
himself down behind a crust-rock, pulled down his eye-stubs, and let histread do the seeing. Hewas
glad his hide had some speckles; that made him harder to see.

It wastoo early for the arrival of the dothbute takers from Bright Center. Besides, they rode Swifts, and
even off their mounts they never would have made as much unnecessary noise asthese cheda.

He listened carefully and could make out afew voices. The accent was clipped, and he didn't
understand alot of the words.

"Eagleredly plowed afurrow in the crust when we came down," Otis-Elevator said asthey pushed
singlefile through the disturbed crust dust raised by their passage.

"l see something up ahead," said Lieutenant Star-Counter. "1t has black stripes.”

"It must be one of the herd animals.” M.D. Len-McCoy looked at her scroll. "1 prepared alist of the
types of animas and plants that were said to have survived the starquake.” Sherolled quickly through the
scroll and stopped. "Hereitis. Itisafood Sink. The stripes go through to the meat inside. The dark
mest hasthe taste of groundnuts, while the white meat has the flavor of singleberries.”

"My pouches arejuicy aready,” Star-Counter said. "Let's captureit and take it back to base.”

"I don't think welll have too much trouble,” said Otis-Elevator. "It doesn't seem to be moving. But let's
surround it anyway."

L etter-Reader pushed one eye up. The strangers had found one of the food Slinks that had died when
the flying star landed. They moved cautioudy, asif they thought thefood Slink were ill dive. Theanima
was obvioudy dead, since there was no pulsing in the crust from the creature's fluid pumps. There must
be something wrong with the treads of the Strangersif they couldn't fed that.

Len-McCoy approached the motionless black and white striped food Slink, then finally saw thelarge
wound on the topside where afalling piece of crust had struck it on the brain-knot.

"It'sdead, Captain.”



"Good. Let'scut it up and haul it back to base."

Len-McCoy removed her medical bag from her carrying pouch, and soon asurgeon's scalpel was
sarving asabutcher's dicer.

"1 wonder what food the Slinks eat?" Star-Counter pouched alarge chunk of food Slink. "1 don't see
much except those prickly-looking shrubs." His manipulator was dripping juice and he stuck it in an
egting pouch to suck it clean. "Mmmm. Delicious! Tagtes like groundnuts.”

"That plant isagroundnut shrub,” Len-McCoy told him. "These food Slinks have been bred to dig up
the crust near these plants and feed on the nuts.”

"We ought to take some of them home, too,” said Otis-Elevator. "While the doctor is cutting up the
mest, the rest of you can be digging for groundnuts. They will make agood dressing when mixed with
white med-mush from the food generators.”

"Anything would be better than plain med-mush," said a spacer as he sarted to dig.

L etter-Reader findly fdt that he had to do something. After all, it was hisjob to protect the herd for the
clan, and it looked asif the strangers from the flying star were going to take the Slink away and est it. A
lot of hungry younglings back in the clan camp could use that food. Hefindly unflattened himsdlf and
moved to the top of the rise that had kept him hidden. He didn't try to keep his movements silent, but till
the strangers didn't sense him. He readied his herder's pike and loosened a bag of tread-pricksin one of
his pouches in case they tried to chase after him.

"Greetings, great Srangers,” he said, announcing himsalf. They didn't hear him.
"GREETINGS," he said, louder. One of them findly saw him.

"It'sanative," said Otis-Elevator. "Gather back here and let'stalk with him. Thisis probably hisfood
Slink were cutting up. How did he sneak up on us? Keep some eyes|ooking around. There may be
others.

"Greetings, great strangers,” Letter-Reader said. "If you are from Bright Center you are early for your
dothbute. I am sorry for the loss of the animad, but it was damaged by your new mount that moveswith
the stars”

Otis-Elevator wasrelieved that he could understand most of what the youngling was saying. The tread
accent was broad and drawling, and he didn't get some of the words. The phrase "Bright Center" must
refer to the centra portion of Bright's Heaven, while"mount” used aroot word that implied that someone
rode on something; although there were no machinesto ride here. He didn't understand the word
"dothbute” at dl.

"Greetings. | am Otis-Elevator," said the captain. "We are not from Bright Center. We are from the near
gtars. The onesthat do not rotate.”

"| am Letter-Reader,” the youngling replied. "I have read that there were chedlaliving on the near stars,
but | never believed it until now. If you are not from Bright Center, then you cannot take the Zebu Slink.
The Taker from Bright Center will be angry with you for taking his dothbute.”



"Who isthe Taker?' Otis-Elevator asked. "And what is a dothbute?"

"Each 72 turnsthe Taker for the Emperor comes from Bright Center and commands us to gather the
clan herd. We

then give them a dothbute for the Emperor and they leave with the animals. They give us 144 more food
Slink eggs of the type that they want for the next harvest, and we tend them until the next taking."

"They take adozeth of your herd and don't even pay you?' Otis-Elevator was incredulous.

"No," Letter-Reader replied. "We get to keep a dozeth of their herd if we have taken care of them
properly."

"Why don't you raise your own herd?" asked Otis-Elevator.

"We have no Slink eggs,” said L etter-Reader. "The Emperor does not dlow usto have animals that
might eat his groundnuts. We ourselves must only harvest groundnutsin the hilly areas where the food
Sinksarenot dlowed. | am afraid the clan will go hungry thisgreeat of turns. Welost sx Zebu Slinksto
wild Swifts, then your machinekilled two, and six were scattered and lost. The mesat you have belongsto
the Emperor. The Taker for the Emperor will be angry that it isnot fresh.”

'Tell the Taker that we will pay for thefood Slink," said Otis Elevator. "Right now we need food, but by
the next dozen turnswe will have plenty of food. The Taker and al your clan can come and have as
much asyou want."

"Y ou do not tdll the truth. Y ou cannot grow food in adozen turns.

"We makethefood," Otis-Elevator said. "We use amachine. It makes foods with many different flavors.
Comein adozen turns and taste them.”

He reached into a pouch, pulled out aglow-jewe eye-ring, placed it on the ground, and moved back
away. "That isapresent for you. We are sorry that our flying machine scared you and your herd Tell
your clan leader we will not let the clan go hungry.”

L etter-Reader was not looking at the glow-ring. Instead four of his eyeswerelooking at the silvery metal
scroll that Len-McCoy was il holding.

"Isthat ascroll?' asked L etter-Reader.

"Yes" sad Len-McCoy.

"With |etters and words on it?!

"Y es, and some pictures, too."

"Thering isvery pretty, but | would like something new to read,” said Letter-Reader. "I would trade you
my scroll for your scroll.” He reached into a pouch and pulled out a soiled and wrinkled scroll. "It isold,

and not shiny like your scrall, but you can il read thewordsonit.” Heheld it out eagerly.

"I'll giveitto him," said Len-McCoy. "l can have the computer print out anew list when we get back to
base"



The trade was made, with the captain adding the glow-ring to the bargain. He looked carefully at the
ancient scroll.

Heunrolled it until he cameto the personal sign at the bottom. "It isa portion of adaily log. It was
written by Qui-Qui!"

"We must find out where he got it!" whispered Len-McCoy.

"L ater. Right now we have to get agravity catapult activated, make sure that a clan doesn't starve, and
somehow make friends with adictatorid Emperor that seemsto own every last food Sink and groundnut
on Egg." He stopped his eectronic whisper, and his tread moved again as he spoke once more to
L etter-Reader.

"Who is this Emperor you speak of 7' Otis-Elevator asked.

"Heisthe Mighty One, the Terrible One, the Unforgiving One. The chedathat never
flows—Attila-the-Speckled," said L etter-Reader, his speckled tread trembling at the name.

Meanwhile, back at the base, Engineer Power-pack was setting up the power plant that would give
them the energy they needed to survive.

"We are about twenty centimeters from base," he said. "That should give us enough separation so that
crust cracks developing about the power plant won't interfere with the foundations for the gravity
catapult, while the stray gravity fields from the gravity catapult don't disturb the power plant My crew will
st up the borerig here and start drilling.”

"Y ou have enough hole liner pipeto get sarted,” said Engineer DeltaMass. "By the time you get down
gx centimeters my crew will have made the first dozen centimeters of liner for you. After that we can
make it faster than you can drill."

"Wewill see" Power-Pack said. "That antimatter-jet drill that Cliff-Web designed will poke through this
crust like ablack hole through ahuman.”

Ddta-Mass returned to base, traveling dowly as she planned the route for the power linesthat would
have to be run over the twenty centimeters between the site of the power plant and the base. By thetime
shearrived a the base, her crew had the mass separator operating and were feeding it with ground-up
loads of crust. Mot of the crust emerged from the machine as dust, which was piped away to adumping
Ste. Rare ements and useful metal's and compounds were col-

lected, while the high-strength metals were combined into astrong aloy and extruded as alarge diameter
pipe.

"The firgt three centimeters are done," DeltaMasstold her crew asthe end of thelong pipefel to the
crust with aringing clang. "Let'stake an early break for turnfeast. My esting pouches are wet from
thinking about the food Sink that iswaiting for us. Groundnuts and singleberry together in the same
chunk of meat. | can hardly wait." Sheled her crew off while the finished pipe waslifted onto
cargo-gliders by atransportation crew and hauled off to the distant power plant site.

Deta-Mass stopped at the outskirts of the base to ask directions. In the turn that she and her crew had
been getting the mass separator into operation, the base construction crew under the direction of



Meta-Bender had nearly dismantled the cargo and living platforms on Eagle and had reassembled them
on the crust asawadled living compound.

"Do you have the egting areamade yet?' Delta-Mass asked.

"It'sthefirg thing we built,” replied Metal-Bender. " Go through the east gate in the outer wall, then
sraight through to the center. That is the combined eeting and meeting area.”

"Great!" Delta-Mass started to lead her crew to the east gate.
"You'l enjoy thefood Slink," said Metal-Bender.
"l hope you and your crew of Swiftsdidn't devour it al," Delta-Mass replied.

"No, the food-service crew wants to make the food Slink last, so they only give you asmall piece after
you have eaten abig portion of mea-mush.”

The mention of med-mush brought groans from the treads of the crew. The artificia food generators
were quite versatile and could produce a great variety of flavors and textures, but after dozens of greats
of eating nothing but artificia food, their pouches ached for something that was different.

The antimatter drill moved rapidly through the crugt, and the hole went down millimeter by millimeter as
Power-Pack's drilling crew developed arhythm. They findly approached the magmalayer. The
temperatures, pressures, and densities were so high that the outer casing of the drill began to show
evidence of transmutation by neutron drip from the surrounding near-fluid of excess neutrons.

"Lower the last section of liner and put a pressure seal on thetop,” said Power-Pack. "Then put an
antimatter bomb on

the end of the drill string in place of the drill and lower it. We are going to make avolcano—atame
volcano."

The antimatter bomb was lowered to the bottom of the hole, and the drill string was removed. Set off by
acoded pulse of acoustic waves, the bomb fractured the remaining few centimeters of crust and the high
pressure neutron fluid in the mantle pushed upward to the surface. Asthefluid roseinto regions of lower
pressure, some of the neutrons decayed into electrons and protons, releasing energy and lowering the
dengdty of thefluid, sothat it rose even fagter.

"Here it comes!" Power-Pack shouted over the degp rumble in the crust. "Open the valve to the power
generators.”

The high speed, high dengity, high pressure, high temperature nucleonic fluid rose up through the drill
hole and whirled through the power generator whereits free thermal, kinetic, and nuclear energieswere
extracted. The resulting warm crust dust was piped to a nearby depression, while the power extracted
from the bowels of Egg flowed over the transmission linesto energize the machinery a the base some
twenty centimeters away.

Admird Stedl-Slicer, now Crust-Crawler, met with the senior staff. "We're on our way," he said. "But
we gtill have along way to go. What is next on Cliff-Web's schedule?*

"The gravity catapult needs a power plant two dozen times more powerful than the one we just got into



operation,” said Power-Pack. "My selsmic survey team has found a promising upwelling of energetic
magmaforty centimetersto the Bright-west. We have moved the drilling rig there and are dready down a
meter on thefirst hole, but wewill need a power plant built.”

"My crew hasfinished with theliving quarters at base," said Metd-Bender. "Weve dso ingtalled
magnetic barriers around the perimeter to keep out wild Swifts. We're now ready to build the power
plant. We have plenty of computer controlled robot welders, nibblers, and cutters for the precision parts,
but we need aforge for the larger components. We are ready to go as soon as we get enough metal.”

"The mass separator has been generating plate for the last few turns” DeltaMasstold them. "But we
will have to shift back to liner pipe at the rate Power-Pack's crew is going. Perhapsthe first thing you
should build is another mass separator.”

"You'reright,” Metal-Bender replied. "I'll get my team busy on that.”
"Anything else?' asked Crust-Crawler.

"Don't forget that | promised the nearby clan we would give them food once we had power," said
Otis-Elevator. "We have visted them anumber of timesin the past turns and know them pretty well now.
It isobviousthat they areliving at a subsistence level. We have taken them samples of variousflavors of
meal-mush. They cdll it the'food of the gods.""

"Good," said Metal-Bender. "Let's trade them a mush-maker for aherd of food Sinks."

"They won't do that," said Otis-Elevator. "They let us have the ones we killed during the landing, but the
herd belongsto the Emperor. Infact, | think | notice an increased anxiety in the leader of the clan asthe
time comesfor the arrival of the Taker to take the herd.”

"Wheat did the leader say?' Crust-Crawler asked.

"Shewon't talk about it. But every time the subject comes up, | notice astrange twitch in her eye-wave
pattern. Of course, it could be my imagination. The clan leader, like anumber of the clan elders, is
missing some eyes. Theold injuries could be causing the twitch.”

"We must certainly keep our promise,” Crust-Crawler said. "Let's sart off by inviting them here for next
turnfeast and turniit into ared feast."

"It will certainly be a pleasure feeding someone that appreciates my food,” said Chef Pouch-Pleaser. "If
the engineers can arrange apower pack, | can give the clan one of our food generators and teach them
how to operateit.”

"I'll givethem aglider,” said Power-Pack. "They can useit to transport the mush-maker back to their
compound, then use the power pack on the glider to run the food machine. When the power pack gets
low, they can just glide back here and rechargeit.”

"I've gotten to know the clan pretty well," said Otis-Elevator. "They are very proud and will ingst on
bringing food to the feast."

"Good!" said Pouch-Pleaser. "'l want to learn al about the native foods. Not only how to prepare them
for serving, but the best way to grow them. Anything to stop the groans at turnfeast.”



"You areright, Chef," said Crust-Crawler. "We can't liveon
artificia food forever. Don't forget, our main objectiveisto become natives of Egg once again.”

"I will invite the clan to the next turnfeast," said Otis-Elevator.

Emperor
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The long procession from the distant clan compound started to arrive well before the end of the turn.
Every clan member except those in charge of the herd came. Dented-Shield, the leader of the clan, led
the procession, carrying her battered shield high in front of her. Right behind her came her warriors
carrying afreshly killed food Slink. It was pink with glowing white spots. Next were younglings with
pouches full of nuts and berries. Then came the Old Ones. From their pouches peered the eyes of tiny
hatchlings. Bringing up the rear were the herders who were not out taking care of the herd.

"Where did they get the pink and white food Sink?" Crust-Crawler whispered as the procession
approached.

"Thereisaclan farther east that is charged with growing that flavor of food Sink," Otis-Elevator replied.
"I notice that most of the glow-jewelsthat | have given them are missing. They probably traded the
jewelsto the other clan for one of the food Sinks the Emperor alows them to keep.”

"Wecome, friends of the Dusty Crust Clan," said Captain Otis-Elevator. "Y our giftsof food for our
meeger turnfeast are most welcome. While we wait for the turnfeast to start, perhaps you would like to
taste these preturn samples we have set out on the food mats.”

"L et usgivethanksto Bright for our new friends and their marvel ous food machines,” said
Dented-Shidd. "May we dl never be hungry again.”

The warriors and the younglings dropped their loads of food, which were picked up eagerly by Chef
Pouch-Pleaser's crew. The members of the clan, having just finished along

trek, were hungry and wandered about between the foodmats, sampling the large variety of foods that
the food machines could produce.

"Aren't you spacers going to eat any of the food?" L etter-Ready asked Otis-Elevator, who picked up a
dark red ball of chewy meal-mush and put it into an eating pouch to reassure L etter-Reader.



"Wewould rather wait to taste the food that you brought,” said Otis-Elevator.

"Thefood Slink isn't bad," said L etter-Reader, putting a couple of golden ydlow crystasinto afood
pouch. "But | don't understand why you would want to eat groundnuts and singleberries instead of these
tasty chunks."

"You will seeafter afew grests of eating nothing but meal-mush from the machine we will giveyou,”
Otis-Elevator told him.

"I'll never get tired," said L etter-Reader, sucking on the end of ayelow and silver stick. "I'm going to try
everything on theingtruction scroll.”

"Areyou going to be operating the machine?" asked Otis-Elevator.
"Yes. I'm the only onein the clan who can read, so they put mein charge of running it."

"Theturnfeast isready,"'trummed Chef Pouch-Pleaser loudly into the crust. They dl went into the
compound to the eating area where the pink and white food Slink, perched on adressing of chopped
groundnuts and fresh singleberries, was waiting for them. It was soon surrounded by spacers, while the
members of the Dusty Crust Clan gathered around their new food machine. L etter-Reader dmost forgot
to eat as he operated the machine, producing piles of golden yellow crystas, dark red balls, blue-white
eggs, and yellow and silver cylinders, each one tasting better than the next.

"Itistruly amiraculous machine" Dented-Shield told Crust-Crawler asthey shared squirts from a bag of
singleberry juice. "It causes me to worry, though. My workerswill become restlessif they do not haveto
hunt for food."

"They could come here and we could teach them other things. We will teach them to read letters, work
with numbers, and how to operate machines. We will even teach them how to make machines of their

"Anexcdlent ideal" said Dented-Shield. "I will leave some of them here when we depart. Perhaps while
you areteaching

them, they may be of serviceto you in building your giant machine that will pull down the starships from
the skies."

Suddenly, three herders came into the eating area, moving as fast as their treads could take them. One of
them had dropped his herder pikein his panic.

"The Taker hascomd" thefirst shouted.

" She counted the herd and was very angry," said the second, coming up to Dented-Shield. "She said for
usto take her to you, and we came as fast aswe could.”

An darm rang through the crugt. "Five Swifts gpproaching from the east,” said a computer voice.
"Magnetic barriers are activated.”

"Swifts?' sad Crust-Crawler.



"The Emperor'swarriors do not crawl on the crust,” said Dented-Shield. "They ride on the backs of
trained Swifts." Dented-Shield rose from the resting pad next to the eating mat she had been sharing with
Crust-Crawler and started to leave. Crust-Crawler joined her.

"Thisisno concern of yours," said Dented-Shidld. "1 shall go out to meet them mysdlf. They are angry
with me, not you."

"l want to meet them and explain that the loss of the food Sinkswas an accident,” Crust-Crawler said.
"The Emperor does not accept excuses,” said Dented-Shield.

"Perhaps he will accept payment. Or perhaps the Taker will accept abribe. Besides, | think | should
turn off the magnetic barrier before one of the Emperor's tame Swifts burns atread.”

"That would bewise," said Dented-Shield.

Crugt-Crawler turned off the magnetic barrier and stood beside Dented-Shield as they waited for the
Taker and her party to approach. The five Swifts each carried a heavily speckled cheela. The random
dark red and yellow-white speckled pattern even extended to their eyeballs. Behind the five Swifts
plodded aline of porters, their pouches overloaded with cargo. Some were speckled, but nowhere near
asmuch asthe five warriors. The warriors kept their eyeslooking in al directions, sncethey werein
strange territory, but they seemed unimpressed with the huge gravity catapult off in the distance and the
shiny machines scattered about the base.

"I don't see how they can see out of those pink eyeballs," Engineer Thermal-Conductor whispered.
"That would put them at a great disadvantage in abattle.”

"They can't seewdl,” Dented-Shield explained. "But the

gpeckled ones make up for it by their control over animals. It is rumored that the Emperor can talk to
animds”

"I can see how riding on a Swift would be a significant advantage in abattle," said Otis-Elevator. "One
warrior on a Swift would be much more than amatch for adozen warriors on the ground.”

"Two dozen," said Dented-Shidld quietly. "I know." Her eight eyeslooked down at the deep dentsin her
shield. She dropped the shield on the ground and moved forward to meet the Taker, unarmed.

"Greetings, Taker of the Emperor,” she said. "I am Dented-Shield, Leader of the Dusty Crust Clan.”
"Youfaled," said the Taker. Her harsh voice was dightly muffled by the body of her Swift.

"We have cometo take the 132 Zebu Slinks that belong to the Emperor. Y ou are four short. Y ou know
the pendlty."

"Yes, Taker." Dented-Shield moved closer.
"What isthe pendty?' Crust-Crawler whispered to L etter-Reader, who was standing next to him.

"Aneye" sad Letter-Reader. "One eyefor each Sink."



"But she only has eight eyes now!"

"l will move forward with you, Dented-Shield," said one of the elders of the clan.

"l will too," said another.

"Wait!" said Crugt-Crawler. "We are visitorsfrom the stars in the sky. When our great ship came down
from the starswe accidentaly killed some of the Zebu Slinks that the clan was guarding. We would be
more than willing to pay the Emperor for hisloss."

"Itisgood for you that you admit your crime, dave," said the Taker. "Y ou areindeed astranger.
Otherwise you would know that the Emperor has no need of money. Money isfor trade between daves.
What the Emperor wants, he takes."

"We can give him amachine that makesfood," said Crust-Crawler. "1t will make more food than agreat
of food Sinks."

The Taker paused, her eye-stub waves switching from one pattern to another as she considered.
Crugt-Crawler took advantage of the hesitation.

"I have some samplesright here," he said, moving over to the food mats. He picked up ahalf-dozen
each of the red balls and the golden cubes and brought them back. Forming a strong manipulator he
reached up over the back of the Swift and

handed them to the Taker. The Taker took one each and |ooked them over carefully. Then she glared
down at Crust-Crawler.

"Eat them!" she commanded. "Now!" She watched carefully as he took them back from her and put
them in afeeding pouch. After afew sethturns he opened his pouch to show her that they were gone. He
then raised the rest up for her to choose another. She sucked carefully at the golden crystal, then
dropped it in her eating pouch.

"The Emperor will take the food machine," she said.

"I will placeit on another machine that will carry it for you,” said Crust-Crawler.

"l had better give them acargo-glider," said Power-Pack. "It has alarge accumulator. We don't want
the Emperor to run out of food.”

Within afew methturns a cargo-glider was loaded with a second food machine and brought before the
Taker.

"Thisisthe box that controlsthe glider,” said Crust-Crawler. "I have set it for automatic. Wherever the
box goes, the glider will follow."

The Taker took the box, then called over the leader of the porters.

"Here, dave," shesaid. "Y ou carry the box. Be careful you do not damage the Emperor's food machine.
The penaty will be severe.”

"Yes, Taker," said the porter. Crust-Crawler noticed that he only had nine eyes.



Crust-Crawler then handed up ascroll. "This scroll contains the instructions for the operation of the food
machine. In there the Emperor can read how to produce over a dozen greets of different kinds of food
with themechine”

The Taker took the scroll and placed it in a pouch without deigning to look at it. " The Emperor has more
important thingsto do than read,” she said. "1 do hisreading for him."

"Thereis plenty of room |eft on the cargo-glider,” said Crust-Crawler. "Y our porters could unload their
cargo and let the glider carry it for them.”

"Ah! Yes. Thecargo,” said the Taker. "Unload the eggd™

Each porter emptied three or four pouches, and soon there was apile of black and white striped Slink
eggson the crust. The porterswere dill fairly bulky, however. They were probably il carrying the food
suppliesfor the party and the Swifts, aswell.

The Taker looked down at Dented-Shield. "Here are 144

Slink eggs. They belong to the Emperor. In 72 turns | will return. If you have taken proper care of the
Emperor's 144 Zebu Slinks he will magnanimoudy give you twelve of them to feed the clan. If you fail,

you know the pendlty.”

"Yes, Taker," said Dented-Shield.

"Speaking of pendties,” said the Taker. "Y ou have not yet paid your pendty for the last faillure.”
"But we gave you the food machine!” Crust-Crawler objected loudly.

"Silence, davel" the Taker roared. "Y ou do notgive the Emperor anything. The Emperortakes.”

The Taker brought her eyesto focus on Dented-Shield. "The Emperor aso does not accept excuses,”
shesad, pulling along whiplike sword from its scabbard dong the flank of her Swift.

"l understand, Taker." Dented-Shield raised four eyes up on elongated stubs.
"I will stand besdeyou," said an elder.
"I will too," said another, moving forward with an eye-stub erect.

"l, too," said Captain Otis-Elevator. He moved bravely forward to stand next to Dented-Shield. He held
up an eye-sub, the eye glaring at the Taker.

"Thisaffar isno concern of yours!" whispered Dented-Shield so loudly the electronic wavetingled
Otis-Elevator's hide.

"I was pilot when my ship caused your clan damage,” said Otis-Elevator. "I will cleanse my clan's honor
by sharing in your punishment.”

"I care not where the four eyes come from," said the Taker, cutting off the conversation with an expert
whirl of her whip-sword. Four eyesfdl to the crust and burst open from the fall. The Taker then stowed



her whip-sword and urged her Swift up onto the cargo glider. Her four silent bodyguards did the same.

"Our Swiftsaretired from much travel," the Taker said to the lead porter. Take the box and lead this
floating machine back to Bright Center." Sheleft without looking back.

Dented-Shield waited until the Taker was far in the distance. She then turned her attention to
Otis-Elevator beside her. Hisremaining e even eye-stubs were rigid with fury, the eye-ballsriveted on the
distant speck on the horizon.

"It isusdessto fight the warriors of the Emperor,” said Dented-Shidld. "Fortunatdly, they do not come
often." Instead of reaching over to touch his hide with atendril, she reached

over with one of her good eye-stubs and rubbed the rigid base of one of his stubs. The subtle sexua
overtones of the touch helped him cometo his senses.

"Y our clan and my clan have participated in afeast of friendship. | know | spesk for therest of the
Spacer Clan," said Otis-Elevator, "when | say that we wish to be more than afriend of the Dusty Crust
Clan. Although we are not bound to out-clan relations by exchange of partners and eggs, we can be
bound to out-clan relations by mingling of body juicesin combat.”

Heraised astump of an eye-stub, body juices till dripping from the end. She brought her fresh sump
forward and touched his, their juices blending. There was a hesitation, then the two elders of the clan that
had shared in the sacrifice moved toward them and added their two stubs. Crust-Crawler took asharp
object from one of his pouches, deliberately dashed the side of one of his eye-stubs and pushed forward
to join the group.

"Y ou were very brave to come forward as you did,” said Dented-Shield as the group broke apart. "I
would be honored to share an egg with you, for | am sure the hatchling would bring honor to our clan.
Would your clan become our out-clan by exchange of partners aswell as mingling of combat juices?
That is, if you are willing to mate with afemale that only has seven eyes”

"None of usis perfect." Otis-Elevator waved his stump.

"Thenif your clan leader will permit, you will come with us aswe return to our clan compound,” said
Dented-Shield. "1 am sure we have alot to learn about each other.”

"l have no objection," said Crust-Crawler. "Do you, Captain Otis-Elevator?!

"None," hereplied. "But | think thisistime for aname change. From now on, call me Captain
Otis-Elevator no longer. Insteed, call me Avenging-Eyel”

Dented-Shield gathered her clan, the clan's clutch of Slink eggs, and headed east toward the clan
compound. L etter-Reader operated the glider carrying the food machine while Avenging-Eye moved
adongsde, giving ingructions through arapidly rippling tread. Not dl the dlan left, though. A number of
the younger members stayed with the " Spacer Clan” to become apprenticesto the engineersand learn
the secrets of reading and computing.

Theword of the strangers from the stars and their marvel ous

food machines spread across the crust. The leaders of other clans cameto vist and were greeted
warmly by Crust-Crawler and fed the delicious "starfood” from the machines. The members of the clans



were eager to learn more about the miraculous machines of the spacers. The memories of alife of ease
and plenty in the ancient days before the starquake had been passed down verbdly from the tales of Old
Onesintheir hatchling pens, so they were not afraid of the technology, but embraced it.

It wasn't long before the clans abandoned their homesites and resettled around the spacer's base. They
were careful to bring aong the Emperor's herds of food Slinks; but instead of being allowed to wander,
the herds were kept in pens made of magnetic barriers and fed from food machines that had been
adapted to manufacture afeed for the food Slinks that produced optimum growth in the animals. But they
weren't eaten, for Chef Pouch-Pleaser and Engineer Metal-Bender had worked together to make food
machinesthat could produce chunks of food Sink mest that were indistinguishable from thered thing.

"It seemslike my crew is spending half itstime building food machines," Metd-Bender said oneturn at
the meseting of the senior steff.

"One-dozethismorelikeit," said Crust-Crawler. "Besides, with dl the clan gpprentices, your machine
congtruction teamistwice aslarge asit was."

"My crust engineering teamisfivetimesaslarge asit was," Engineer Crust-Cracker told the group. "We
aready have the support foundations under the gravity catapult and have excavated and lined the crust
under the centra hole. We are now moving into road building. Wewill have al the roadsin the base
camp plus clan compounds paved in the next four turns and the road out to the power plant sitewill be
widened to How Slow sizein adozen turns.”

"With the extra crew and the road, the construction of the main power plantsisway ahead of schedule,”
said Power-Pack. "Thefirgt plant will be spping magmain six turns.”

"Good," said Pugh-Pull. "My crew has finished reconnecting the tubing on the gravity catapult to turn it
from aflying machine into a standard catapult. One power plant should alow usto test it a one-quarter

power."
"When you think you are ready, I'll send amessage up to

East Pole Orbital Station to send down alightly loaded scout ship,” said Crust-Crawler. "' want to bring
down arguvenation machine. Some of these clan |leaders are getting old and nearly eydessfrom their
encounters with Teker. Their experienceistoo vauableto lose at this stage.”

"We can make our own rgjuvenation machines,” said Delta-Mass. "If the precision shops on the
interstellar arks can fabricate the delicate inner machinery, Metal-Bender's crew can do the rest of it.”

"We till have the problem of getting the rare catalyst to promote the formation of the rgjuvenation
enzyme," Crust-Crawler reminded his colleague.

"That's no problem,” said Ddlta-Mass. "We have been shoving so much crust through the mass separator
machines to make metal stock that as a byproduct we have collected enough of the catalyst to activate
four dozen rgjuvenation machines.”

"How are our relations with the clans, Avenging-Eye?' asked Crust-Crawler.
"Excdlent,” said Avenging-Eye. "The members of the Dusty Crust Clan now amost consider themselves

gpacers. They mix willingly with the other clans and have even taken over dl of the beginner reading and
computation classes. There seemsto be atensenessin the actions of the elders, though. | think itistime



for the Taker to come again.”
"Thethought makesme tense,” said Crust-Crawler. "Arewe ready for her?'

"l hope s0," sad Avenging-Eye.
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The Taker came out of the west. She and her four warrior-guards rode their Swifts down the center of
the paved road while the porters plodded alongside on the crust, carrying their heavy loads of Slink eggs.
Even at the great distance Crust-Crawler could see the annoyed twitch in the Taker's eye-wave pattern
as she passed by the clan compounds and food Slink pens.

"Thetiming is nearly perfect,” Crust-Crawler said as one eyelooked up at the sky. A large object was
falling out of the sky directly toward them. A low groan started in the crust, rose to apiercing shriek, then
tapered off asthe gravity catapult

brought the spherica scout ship to an aorupt halt in midair, then lowered it gently onto the landing
platform.

The clan chedla and the food Slinks had seen a dozen landings dready and were not disturbed. The
porters accompanying the Taker, however, back-treaded and scattered, some of them pushing eggs out
of their pouches asthey fled. Two of theriding Swifts bolted, and it took expert handling by the
warrior-guards to bring them under control, but not before one of the Swifts scooped up three of the

dropped eggs.

The Taker got her mount under control, glared angrily at Crust-Crawler, then with harsh commands and
flickers of her whip-sword, reformed her expedition. Three eyeswere left lying in the road.

The Taker moved her Swift forward and pulled a scroll from her pouch.
"Clan Leaders Comeforward!”

Theleaders of the eight clansthat had cometo live around the base gathered in agroup in front of the
Taker. Dented-Shield moved forward from the rest. She had no weapons, but she carried her shield by
her sde.

"Gresetings, Taker of the Emperor,” shesaid. "'l am Dented-Shield, Leader of the Dusty Crust Clan.”

"l have cometo take the 132 Zebu Slinksthat belong to the Emperor,” said the Taker. "Why did you
leave your assigned grazing place and bring them here without permisson?

"The Emperor's Sinks are protected from wild Swifts here. If you count them you will find we have lost
none of them. The Emperor's Slinks have better grazing here. If you look a them you will find them dl in
prime condition.” The Taker had aready counted the black and white striped Slinksin the pen when she
had ridden by earlier; infact, except for one yelow and pink Slink missng from the herd belonging to the
White Cliff Clan, dl werein excdllent condition.



"I will take 132 Sinksfrom each herd for the Emperor,” said the Taker. "The Emperor magnanimoudy
givesyou therest to feed your clan." Shewaved her eyes at the porters, who Started to unload their
cargo of Sink eggs from their pouches.

"Here are the eggs for your next herd. They are the Emperor's property, guard them carefully. Y ou
know the pendlty.”

Dented-Shield's tread hesitated as she spoke, but she finaly'trummedout the reply.
"We do not wish to have the remaining food Slinks. We willingly give them to the Emperor.”

"Y ou do notgive thingsto the Emperor, dave," said the Taker angrily. "The Emperor takes! For your
insolence| shdl takeall of the food Slinks, and your Clans can grub for groundnuts. Now pick up those
Slink eggs and take care of them."

"We do not wish any more of the Emperor's Slink eggs.” Dented-Shield sounded braver thistime.

"Insolent davel" the Taker roared. The Emperor owns everything. Every food Slink, every groundntt,
every fruit on every plant, even the meat on the wild Swifts he owns. Pick up those eggs, or | shal banish
you dl from the Emperor'slands and you shdl sarve.”

"We giveto the Emperor dl that which belongs to the Emperor. We have no need of the Emperor's
food. We have the food machinesto feed us."

"I will take the food machines, dave. Everything belongsto the Emperor. Even you." Taker pulled out
her whip-sword and flicked it menacingly. "When | am through with you, insolent crust-dug, there will be
no moretak of refusing to raise the Emperor'sfood Slinks."

Dented-Shield raised her shield as Taker urged her riding-Swift forward. Crust-Crawler rapped a short
command into the crust and anearly invisible magnetic barrier sprang up acrosstheroad. The
riding-Swift dowed and reared asits tread touched the magnetic barrier. The ultra-strong magnetic fields
stretched the moleculesin the tread of the Swift to the breaking point. The Swift roared and backed off,
favoring the burned edge of itstread.

Crust-Crawler moved forward to stand next to Dented-Shield.

"Thereisno need to raisefood Slinks anymore,”" he said to the Taker. " The food machines can now give
us Slink meat aswell asal the other foodsit did before. Now that we have nearly finished our task here,
we would like to meet your Emperor. We will give him many, many food machines, cargo-gliders,
persond gliders, road pavers, and other machines, aswell asthe power plantsto run them. All of Egg
can become prosperous, and there will no longer be aneed for daves.™

Crust-Crawler noticed that Taker's eye-wave pattern amost stopped as she contempl ated the thought
of not having davesto do her bidding.

"I the Emperor will guarantee me safe conduct,” said Crust-Crawler, "1 and my machine makerswill be
glad tovist himin Bright Center. Otherwise, he may come here. Asyou notice, we have not attacked
your party and have given you more than you came for. We would welcome the vigt of the Emperor. If
he wishes, he canride in our starships and look down on dl of hisdomain at onetime.”



Asif to punctuate his offer, there was arisng whinein the crust and the gravity catgpult threw the scout

ship back into the sky.
Faced with abarrier she could not overcome, and awed by the technology around her in spite of hersdlf,
the Taker decided to retrest.
"| leaveto report your behavior to the Emperor,” she said. "He will decide what you will do next.”
Crust-Crawler had the barrier around the herding pens lowered, and the porters, now reloaded with
Slink eggs, drove the docile herds off on the long journey to Bright Center. Before the Taker I€ft,

however, she and her warriors used the treads of their riding-Swiftsto push over all thelow walls
outlining the clan living areas and tread the meager contentsinto the crugt.

"1 hope the Emperor is more reasonabl e than the Taker," said Metal-Bender.

"If the Emperor isthe original Attila" Crust-Crawler replied, "even two dozen rgjuvenations wouldn't be
enough to make him reasonable. | think we had better work on our defenses.”

The Taker got back to Bright Center just as Attilafinished hislatest rgjuvenation. His compact, muscular
body was stronger than ever and just as speckled as before. He had a holding pouch of golden yellow

crystas and was popping them one by one into an eating pouch.
"Good haul, Crazy-Eyes," he said, looking at the food Slinks flowing past. "I want one of those striped

ones."
"I will have the servers prepareit for turnfeast, Terrible One," said the Taker.

"l want it now!" demanded Attila. "I'm hungry.” He waved a anearby server. "That Stupid rejuvenation
robot kept feeding me mush and telling meto eat dowly. Had to dent it with my sword before it would let
mego."

"I had some trouble in the eastern provinces,”" the Taker said after along slence.

"Some daves holding out on you?'
"No. They not only gave us back al the food Slinks they were supposed to, but they even refused to

take their dozeth."

"| thought the herds looked bigger. What's the matter with them?' Attilaasked. "They can't survivelong
onjust groundnuts.”

"They have dso refused to eat your groundnuts or plant fruits" said the Taker.

"Y ou sound like your brain-knot has stopped working, Crazy-Eyes," said Attila. "If | didn't know you
better, | would say you are getting too old to be the Taker."
"l am 4till the strongest of your warriors, O Terrible One," said the Taker fearfully. "But | have even

worse news, O Terible One."

"Stop that 'O Terrible One nonsense, Crazy-Eyes. I'm fedling great in this new body, and you know and
| know that no other warrior of mine would be as good as you are for Taker-of-the-Emperor.” He



paused for amoment as aserver brought in araw chunk of Zebu Sink.

"That is, unless you don't come out on top at the next combat trials.” Attila stuffed his eating pouch with
the meat and started to suck on it noisily. He then tossed afew golden yellow crystalsin on top of the
meat.

"Excellent combination," he said. "Now, tell me the bad news."
"They refused to take the new batch of Slink eggs.”

"Y ou diced up the Clan Leader and afew Elders until you found someonein the clan whowould take
the eggs rather than die, didn't you?”'

" tried to, O Terrible One," said the Taker, her tread Stuttering in fear. "But we were near the
compound of the strange clan that made the food machine. They created an invisible barrier that stopped
my riding-Swift." She paused as she saw his eye-wave pattern take on asow, thoughtful motion. "I did
my best, Terrible One," she said.

Attilafinaly broke hissilence. "Did your Swift have aburned tread?' he asked.

"Yesl" shereplied, amazed at hisquestion. "I could not understand it. | could see no heset radiation
coming from the barrier.”

"That strange clan makes more than food machines" said Attilathoughtfully. ™Y ou ran into amagnetic
barrier. It takes more than a Swift to crossthem. What else did you see?!

"They have many machines. Some cover the crust with smooth roads, some spit out long tubes and bars
of metd, and others crawl around cutting the meta into piecesto make other machines. They have even
turned ther giant flying machine into amachine that catches metd spheresthat fal from the sky."

"Those are Old One tales from the days before the big crustquake,” said Attila. "Next you will betelling
me that there are chedlathat live among the stars.”

"I saw two chedla get out of the sphere and unload some smal machines," the Taker told him. "Then
they got back in the sphere and it was tossed back up into the sky."

"| don't like the idea of someone being able to come and go from Egg without my permisson. What if dl
the daves decided to go to live in the stars?"

"The leader of the strange clan offered to give us al the machines we wanted, including new food
machines that would make any kind of food Slink meet,” she said. "He said we wouldn't need herders or
gatherersfor food, and al the work could be done by machine. There wouldn't be aneed for daves
anymore. | didn't like the sound of that."

"If there weren't any daves," said Attila, "there wouldn't be aneed for an Emperor and hiswarriors." He
jammed another hunk of raw Sink in hisegting pouch. "Thereisrebelion faling from the ky," he said. "'l
shall crushit under my tread just as| did long ago." He wiped his manipulator on the crust and started
moving toward the ancient Maze Temple in the middle of Bright Center.

He found no guard around the maze. The daveswere s0 afraid of the place that they never came near.
Attilaignored the entrance and circled around the outsde until he cameto awide breach in thetal walls.



As he flowed up over the crumbled blocks of rock, the Taker lagged behind.
"Come dong, Crazy-Eyes," Attilaordered. "Y ou are not letting the Old One tales get to you, are you?"
"I have heard there are death-trapsin there," said the Taker.

"Y ou heard correctly." Attilacontinued to follow the path of destruction into the interior. The Taker
cameto an abrupt hat. "But the death-traps stopped working when | reached the power generator.”

They findly cameto the last broken wall. It opened into alarge room. In the middie was a pile of meta
plates and old Flow Sow bones. Attila pushed the bones aside and picked up

ameta plate asbig asalarge shidd. He gaveit atap and it rang loudly.

"Fedssolid," he said. He placed it on the floor of the room and flowed onto it, pulling the edge of his
tread up until none of it touched the crust. He held the position for amoment.

"Did you hear my whisper?' he asked. The metd plate gave histread an echoing sound.

"I didn't hear athing," said the Taker.

"Good," sad Attila. "It's il superconducting.”

He started moving more bones and stacking up the plates.

"Get some davesin hereto gather up all these plates,” he said. ™Y ou may have to persuade them alittle
with awhip-sword." Just then Attilafelt asharp pain in histread. He looked down to see the blade of a

pricker and afew crystallium eye-stub bones.

"Had to get one last cut, didn't you Qui-Qui," he said. Histread flicked, and the bones scattered across
the room.

"Who's Qui-Qui?' the Taker asked.
"Someone | knew long ago,” said Attila.

Asthey exited the breach in the maze wall Attilasaid, "l remember ordering azoo sometime ago. |
wanted to see dl the animasthat lived on Egg. Whereisit?'

"There has been azoo in Bright Center since long before | was ahatchling,” said the Taker.
"Takemethere" sad Attila, flowing up thetail of hisriding-Swift.

At the zoo, Attilarode rapidly by the holding pens until they came to the Flow Slow pen. He dismounted
and did through the narrow passage crack in the thick wall.

"They are dangerous, O Terrible One," warned a keeper.
"Quiet, davel" Attilasaid asthe Flow Sow garted toward him. "Crazy-Eyes. Come here.”

The Taker got down from her mount and, short-sword at the ready, entered the cage.



"Y ou kegp moving right in front of it, tempting it on," said Attila. He moved to one sde and hed till. The
attention of the Flow Sow shifted to the Taker. She moved away and the Flow Slow followed her. Attila
rushed the animal from the back side and caught the leading edge of a plate asit rose from the crust and
garted to flow up to the top of therolling animal.

The Taker dternately poked and hollered at the front of the Flow Slow. The huge plates appeared over
the top of the animal and looked asif they werefaling directly down on her.

Suddenly it sounded asif the Flow Sow were cdling her name.
"Crazy-Eyes," came the muffled voice. "Look up herel™

The Taker backed away to see Attila on top of the Flow Slow, histread moving backward as the plates
of the How Slow moved ponderoudy forward.

"I haven't forgotten how to do it," Attilasaid proudly. He thumped the animal hard on the top and it
stopped moving, bewildered. He thumped it in another place, and it started flowing again.

"It'sastupid way to ride," he said as histread Sarted to move again to keep him on top of the animal.
"Y ou don't get to rest your tread as you do riding a Swift. You haveto wak asfar asit does, only
backwards." He prodded the How Slow until it was moving asfast asit could go, then nimbly rippled
down thetrailing edge onto the crugt.

"Get some daves and nail those superconducting platesto it. No magnetic barrier is going to stop me!™
"It isso dow; it will take agreat of turnsto get to the stranger's compound,” Taker said.

"| see you have never moved an army,” said Attila. "A few warriors on Swifts can move rapidly across
the crugt; but an army of warriors moves with the speed of aFow Sow and, likeaFlow Slow, eats

everything in its path." He reached into a pouch and pulled out some dark red balls. He popped two into
his eating pouch then rolled the rest into the path of the gpproaching Flow Sow.
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"Say, everybody," said Abdul. "There's something funny going on down on Egg." He pushed an override
switch and the image showed up on all the screens.

"It looks like acolumn of driver ants," Cesar said.

"An gpt analogy, Doctor Wong," said Seiko. "1 have been monitoring the condensed news briefs from
the chedla. Thelanding baseis expecting an attack by Attila. That must be hisarmy.”

"They'll betherein thirty seconds,” said Pierre. "If only we could do something.”

"The speckled chedahave pink eyes," said Seiko. "Remember how the Prophet Pink-Eyeswas affected
by our laser?!



"Focusthe laser on the landing base, Abdul!" Jean chimed in.

"Okay. But alaser beam isn't going to do anything to achedla except titillate it.”
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The whine of the pumps on the gravity catapult changed pitch asthey caught the heavily laden cargo ship
and lowered it gently down to the off-loading platform. Dozens of space chedapoured down the curved
off-ramp and started unloading the cargo hold. Star-Counter |eft the control deck and came down to

greet Crust-Crawler.

"Had trouble getting volunteersto stay in space whereit's safe," Star-Counter told him. "Everyone wants
to be down here wherethe action is."

"l see you brought some weapons,” Crust-Crawler was pleased.

"Pogitron beamers, fountain howitzers, antimatter mines, dicetop gliders, and a couple of meters of
super-mag barrier coils.”

"I'll get the barrier coilsto Engineer Electro-Magnetic immediately,” said Crust-Crawler. "The Speckled
Hordeisonly afew turnsaway."

"I could seeit aswe were coming down," said Star-Counter. " The column stretches out for hundreds of
meters. Are you sure we have achance againg dl of them?”

"Mogt of them are porters and support personnd,” said Crust-Crawler. "The only onesweredly haveto
fear are Attilahimsalf and some three dozen greats of his speckled warriors. If we can defeat them, the

rest will giveup.”

"Three dozen greats against two greats,” said Star-Countey.

"But our 288 have technology on their sde.”

"We have something more than that on our side,” Star-Counter added.
"What isthat?' asked Crust-Crawler.

"We know we must not lose. Boost me up afew metersat low power so | can report on what they are
(ﬁrg."
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Attilarode his Swift at the head of hisarmy. Group after group, each led by a greaturion who
commanded agreat of mounted warriors, stretched out down the long paved road toward the west.



Beside Attilarode the Taker.

"A niceroad the strangers have made for us,”" the Taker said. "The quicker to hasten their desths.”
"It looksfreshly paved,” said Attila. "I don't understand that, or the warm spots either.”

"Warm spots?' asked the Taker.

"Shove those black eye-balls under your floppy eye-flaps and use the pink eyes Bright gave you,” Attila
snapped.

The Taker lowered dl her normal eyes and looked with her pink ones at the road. She could see ragged
spots of ultra-red dong the road, as if something warm were underneath.

"What are they?' the Taker asked.
"l don't know. And | don't like things| don't understand.”

They reached the outskirts of the stranger's compound. The lead warriors hated. It would take nearly a
turn for the rest of the long column to gather.

Attilahad been looking forward to this battle. It was thefirst timein many generationsthat he had felt the
tingle of danger rippling over hishide.

"Bring up those Flow Slows!" he commanded. "And the first dozen greaturions report to me." The
twelve group leaders rode up on their Swifts and gathered around him.

"I will ridethefirst How Slow over the barriers at the main entrance,” said Attila. "Thefirgt four groups
areto follow mein." Heturned to the greaturion of the Fourth Group. Torn-Tread!"

"Yef, O Terible One." Torn-Tread's tread was lisping because of the massive scar from the bite of a
Swift.

"Y ou will ride the second Flow Slow over the barriersto the right, and Groups Five through Eight will
follow you. Eleven-Eyeswill take hisFHow Slow to the | eft.

"Bring up my Flow Slow!" he ordered, diding down off his Swift. The Swift stayed with itsmate, which
was being ridden by the Taker.

"Itisdmost turnfeast," reminded the Taker.

"Wewill not stop for turnfeast,” said Attila. "My warriorswill eat the mest of the strangersfor their
turnfesst.”

Attilascampered up thetrailing edge of the Flow Sow and
took over control of the great animal. The greaturions whirled their mounts around and raced back to
gather their groups. The warriors saw Attilaon the Flow Slow, heard the shouts of their gresturions, and

immediately dashed forward, their war-cries mingled with the roars of their Swifts.

"They're attacking!" yeled Crust-Crawler. "He's not even going to talk to usfirst!"



"It has been along time since the Terrible One has had an excuseto fight,” said Dented-Shidld. "Hewas
afraid you would surrender.”

"WEell give him afight,” Crust-Crawler promised. "Fire the antimatter mines!"

Engineer Power-Pack closed a switch and in arippling roar, the road to the west exploded under the
treads of the Speckled Horde. Swifts and their warrior mounts were torn apart by the explosions and
tossed to the sides of the road. Those that had been a ong the edges of the road or between the mine
emplacementsimmediately |eft the road, only to be met by two more rippling roars as two more strings of
mines on ether Sde of the road went up.

Attilafelt adull thump through the body of his Flow Slow as the antimatter mine went off. The Flow
Sow gave adeep rumble of pain, but continued on under the prickling from the creature aboveit. Attila
could sense the anima was hurt. But, except for acracked plate underneath its armor cover, it was ill
functiondl.

He looked out from his vantage point on top of the Flow Slow and surveyed the damage that had been
doneto hisarmy. Unlike the Flow Sow, the army had been badly hurt by the snesk attack. The warriors
had not panicked under the attack and were gtill moving forward toward the enemy, but they werenot in
their usua group formations. They dl had at least one eye fixed on their Emperor.

Attilapulled out hislimber-swords and flashed them in acomplex pattern about hisbody. Thewarriors
halted their disorganized rush and looked about for agreaturion. The greaturions, limber-swords
sgnaling, gathered the warriors that were around them, then signaled their leader. There were only six
groups now—hadf the warriors had been killed by the antimatter mines. Limber-swords flashing, Attila
lined up the groups behind the three Flow Sows and the attack continued.

"Let's get thisbeast moving!" Attilacaled, as he jabbed the point of the pricker between the cracksin
the Flow Sow's ar-

mor. He marched backward as the Flow Slow ponderoudy moved forward. He looked upward at the
large sphere hanging in the sky above him. He refused to be awed by it. The sphere would fal oncethe
fort fell and the power was turned off.

High above the battlefield Star-Counter watched the devel oping action and reported down to her friends
below.

"First two groups now within range of the fountain-tubes," she said. "Coordinates one-three and
one-six."

"One-threefired," said Meta-Bender, throwing smdl switches on his console. "One-six fired." Racks of
long, nearly verticd tubesfired in slvos and dozens and dozens of tiny heavy balls shot up into the sky to
fal liketiny avenging meteorites on the Speckled Horde. The crust vibrated with the cries of punctured
warriors and Swifts, but the attack moved on.

"Coordinates one-two. Coordinates one-seven. Coordinates two-three," Star-Counter reported from
above.

Down bdow, Attilatook out hislimber-swords and flashed another signal. The greaturions now
switched their advance to azig-zag pattern. Many of the deadly falling balls missed their targets. Attila



heard a grunt asthe warrior next to him took aball through the brain-knot. His dead body, carried over
the front of the Flow Soow by the moving plates, was crushed into the crust beneath.

Three-three. Four-seven. Four-two. Five-seven. Six-seven. Seven-seven,” said Star-Counter.
"My tubes are empty,” Metal-Bender said.

"Attila's Flow Sow has dmost reached the barrier and the other two are not far behind," Crust-Crawler
told them. "We have got to stop those Flow Slows! Activate the robots.”

Thetubesthat acted like fountain plants had finally stopped shooting pellets. They were gpproaching the
barrier. Attiladowed hisFlow Sow, wary of new surprises. Lying in front of the nearly invisible magnetic
barriers were complex chunks of metal. Suddenly, they seemed to come dive. Each one had a number of
large manipulators that pinched, cut, or burned. The robots had been programmed to go after the Flow
Sows, especidly theriders on top. Some were crushed under the massive armored plates, while others
scurried around to the trailing edge and started to ride up on top. They wereimpervious to sword blades;
and once a Swift had encountered one of the cutting, burning, pinching robots, they refused to go near
themagain.

"Useyour quirrld" Attila shouted to the mounted warriors around them.

The warriorsloaded their specidly adapted poucheswith short heavy quirrls and used their interna
musclesto throw the quirrlsin ashort arc from their perches high up on their Swifts. The quirrls
punctured the metallic hides of the robots, leaving aglowing wound. Some stopped working; some were
pinned to the crust; but the others kept on.

"Two are climbing the Flow Slow!" said one of the warriors next to him.

"Throw quirrlsl" Attilawas thumping the Row-Sow hard to makeit reverse itsaf. The robots now had
to climb againgt adown-flow of moving plates, and they dowed their advance. First one, then the other
was picked off by quirrls. The Flow Slow groaned again. One of the quirrls had found achink inits
armor. The How Slow was now surrounded by aswirling mass of Swift-riding warriorsthat had silenced
the rest of the robots as they tried to attack.

"Therobots got two of the Flow Slows," Star-Counter said.

"We can hear that through the crust,” said Crust-Crawler over the bellows from the Flow Sows. "It
can't be pleasant having a construction robot cutting and burning itsway down to your brain-knot.”

With awailing cry, the bellows stopped. The remaining Flow Slow echoed the cry of itsdying mate, then
returned to its usual complaining groans asthe mite on itstopside pricked it into motion once again.

"They didn't get the important one," said Crust-Crawler. "Attilais going to breach the magnetic barrier.”

"Follow me," Attilashouted. Limber-swordswhirling avictory flourish, he urged the armored Flow Slow
up onto the magnetic barrier. The crust groaned as the generators attempted to maintain thefield, then the
barrier fell. With shouts of triumph, the vanguard of the Speckled Horde poured through the opening.
They fell back asthey were met by abarrage of positron beamsthat ate holesin their hides. The positron
beamers had limited range in the tenuous atmosphere, but the range of the beamers was longer than the
range of the quirrls. The quirrls, however, could be thrown in any direction, while the positron beams
gpiraled aong the east-west magnetic field lines. The spacerswith their beamers and the warriors with



their quirrls sparred with each other at long distance like knights fighting bishopsin aweird end game.

"Herders! Spread your stickers!" Letter-Reader shouted to his clan. He then ran out between the knots
of fightersand threw tiny tread stickersin the path of the Swifts. His actions were followed by others.
The moving Swiftsran into the stickers and roared asthey cameto ahdt. Their riders cursed and dashed
at them to get them moving again, but many were caught by the stinging positron beams.

Sowly, relentlesdy, the defenders were driven back. Attilaagain raised hislimber-swords and signaled a
command. Thewarriors about him cursed with anger, then fought al the harder.

"What happened?' Crust-Crawler asked Dented-Shield.

"Attilahasdecided to cal intherest of hisarmy,” said Dented-Shield. "Thefirst echelon isangry that
they did not finish the battle by themsdves.”

"They are coming fast,” Star-Counter told them.

Attilasignaled again, and the warriors about him disengaged and retreated to set up aguard to protect
the gap in the magnetic barrier. Asthe rest of hisarmy approached, Attiladid down the backside of the
Fow Slow and mounted hisriding Swift. Limber-swords flashing, he triumphantly led the Speckled
Horde through the gap.

"Let loosethe dicer-gliders!” Crust-Crawler yelled. "Be careful how you point them, they can't tdll friend
fromfoe”

Dozens upon dozens of small powered gliders zoomed across the crust. On their topsides glistened three
long razor-sharp blades, which caused many awarrior to abandon his damaged mount. But even an
unmounted warrior from the Speckled Horde was aformidable foe. Great upon great, the Swiftsand
their riders flowed through the gap. The fountain tubes had been reloaded and belched once again.
Positron beams flickered through the atmosphere to eat holesin flesh, and glide-cars driven by reckless
gpacers spewed antimatter bombs from each side until the driver was stopped with awhip-sword or a
quirrl to the brain-knot. The defenders were driven back of their last magnetic barrier. The armored Flow
Slow was moved forward once again.

A battered glide-car did to astop beside Crust-Crawler and Dented-Shield. The driver was
Avenging-Eye. His pouches were stuffed with heavy objects.

"Weve got to stop that Flow Slow," said Avenging-Eye. "Lower the barrierswhile | get across.”
Without waiting for areply hejammed his speed control into high and headed directly for the barrier.

"Stop!" cried Crust-Crawler after him, then signaled to Engineer Electro-Magnetic. The barrier dropped,;
the glide-car shot across, and the barrier popped back up again.

"A crazy fool," Eleven-Eyestold Attila. " Advance with quirrld" he commanded to hiswarriors behind
him.

"He's after the Flow Sow!" shouted Attila, dapping his Swift into action. The Taker's Swift was dready
past him, and she was unshegthing her whip-sword. Avenging-Eye feinted aturn and rolled an antimatter
bomb toward her, but she knew histarget and could not be fooled. He increased the speed of his
glide-car to maximum, trying to get by her, but her whip-sword caught him in the sde. Avenging-Eye



exploded asthe antimatter bombsin his stuffed pouches went off in agigantic explosion. The remains of
the glide-car did under the plates of the till advancing Flow Sow.

A dazed Taker wiggled out from under her dead Swift, ordered awarrior off hismount, and was pulling
out anew whip-sword from her weapons pouch when Attila arrived.

"Only amiracle can save usnow," said Crust-Crawler.

Suddenly acry of anguish arose from the advancing army. The cry was repeated by some of the friendly
clan warriors nearby.

"Attilaand hiswarriorsare pulling in their eye-bdls,” Dented-Shield observed in bewilderment.
"It'stoo bright!" L etter-Reader shouted, pulling in three of hiseyes.

"What's too bright?' asked Crust-Crawler.

"It'san ultra-red beacon from the center of the Eyes of Bright. It makes my pink eyesache."
"The humans have turned on their laser!" Crust-Crawler exclamed.

"Most of the Horde have only afew eyesup,” said Dented-Shield. "They are having trouble controlling
thelr riding-Swifts"

The Taker pulled in her speckled eyes and looked out with her two common eyes. She had to sweep
them back and forth to find out what was going on around her.

"Stop that light!!!" Attilaroared, dl of hiseyes under their flaps. He had been proud that none of hiseyes
were common, though it meant that he could never read the smdl writing on ascroll.

Both the Taker's and Attilas riding Swifts were struck by dicer-gliders and stopped to tend their
wounds. The ultra-red light glared on.

"These stupid Swiftsare usdess," Attilashouted. He drew histhree limber-swords and did down the
back of his Swift, the flickering swords protecting his flanks from unseen enemies as hetried to peer out
from under his eyeflaps at the glaring hostileness. The Taker did down to stand beside her leader.

A screaming shriek passed by one side of them, then another seemed to pass under them. It was only
after the tiny missile with the supersharp vertica blades had passed that the Taker realized her tread was
dippery and the muscles didn't work well anymore. Attila screamed again and leaned his small muscular
body againgt hers as hetried to lift histread from the torture of another dicer-glider.

Theriding-Swifts were easy to kill, Crust-Crawler recalled later. Without their ridersto protect them,
they were easy targets for a positron beam. The speckled warriors were tougher, even though they were
mostly blind; for once on the crugt, they could sense an enemy coming through their tread and most of
them had one or more common eyesto see with. Attila, however, had none.

The battle grew old, but the ultra-red light from above glared on and on.

"Will it never end!" shouted Attila, hislimber-swordsflickering about him in an interwoven shield. The
Taker had moved away from him to avoid the blades.



"The humans take forever to do anything,” Crust-Crawler said from a short distance away. "For once let
Bright delay them somemore."

"Come and get me, daves,” said the Taker, her whip-sword flickering on the crust. The musclesin her
wespons pouch fired aquirrl, but the bolt fell short and vibrated in the crust. She flashed her whip-sword
about her body menacingly.

"With pleasure," Dented-Shield said, raising her shield and pike. The Taker'swhip-sword whirled faster
as she advanced on Dented-Shield.

"Wait, Dented-Shield," cdled Crust-Crawler.

Standing off at a safe distance, far from the reach of the whip-sword, he shot the Taker with a positron
beam. It made alarge hole.

Juices 0ozing from tread and hide, the Taker snaked out her whip-sword to take an eye from her
tormentor. A dented shield blocked the dash. Another bolt from the antimatter weapon burned deep into
her brain-knot.

The Taker flowed.

The crust around Attilagrew slent, but the ultra-red glared on. Attilastopped waving the limber-swords
amoment to alow histread to hear what was going on. The manipulators holding the limber-swords felt
avibration coming down the haft. When Attilawaved the swords again, there was nothing to wave. The
sword blades had disintegrated.

Attila pushed apink eye out into the ultra-red glare and saw a speckled hide!

"Give meyour sword," Attilademanded.

"Yes, O Terrible One," came the voice, and Letter-Reader's sword diced through the protruding eye.
"Avenging-Eyeisavenged!" L etter-Reader boasted.

Attilascreamed in agony.

Crust-Crawler raised his positron beamer. "Let's get this over with.”

"No!" Dented-Shield said. "Heismine!" Sheran up on top of Attila. His body twisted and amost
flipped tread upward in an attempt to shake off his assailant. She held him down and drove her
short-sword into his brain-knot. Attilas eyeflaps relaxed, and the pink eyes flowed out on the crust asthe
ultrarred glare from the Eyes of Bright finally faded.

Dented-Shield picked up alifeless eye-bal and lopped it from its stub. She went on to the next one.
"One. Two. Three. Four. Five," she said. "That takes care of what you owe me. Now for the eldersthat
stood with me." She continued around the flowing body until she cameto the last eye. Crust-Crawler
was holding it in amanipulator and had asmall dicer ready.

"l amtired," Dented-Shidd said. "Y ou can have that one."



"Thisisfor Qui-Qui." And Crust-Crawler diced the last eye-bal from the Emperor of Dragon's Egg.
"Who is Qui-Qui?' Dented-Shield asked.
"Someone| knew long ago,” he said.

21:04:17 GMT TUESDAY 21 JUNE 2050

"Excellent choice of frequency, Jean," said Seiko. "Short ultraviolet. Too long for normal chedavison
and too short to cause sexua Sde effects. It definitely affected the battle.”

"What is happening?' Abdul asked.
"Happened. It was dl over in atenth of asecond.”
"But whowon?" Abdul shouted.

"The space chedadid, of course." Seiko was monitoring the snippets of condensed news from the crust
below.

"With alittle help from their friends,”" said Abdul.

"They need alittle more help,” Setko said. "Then: libraries were wiped out by the starquake, and they
want usto send back some of the information on our library HoloMem crystals. They don't want al of it,
but they will let our computer know which sections.”

"I'll bring up thefirst crystal.” Pierre, seated at the library console, reached up to the HoloMem rack and
pulled out thefirg crysd. It was il [abeled A toAME, but that human dictionary content had been
replaced long ago with knowledge from the cheela. The crystal would transmit faster if it wereinthe
communications console on the Main Deck, so Pierre pushed himsdlf up the metal ladder asfast ashe
could go, knowing that no matter how fast ahuman moved, it wastoo dow for acheda
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"That's the last of the HoloMem storage crystals, Pierre," Jean said as she turned away from the
communications console. "Most of the materid on that one was encrypted. | hope they have the
crypto-keys." She swiveled back as the image of Sky-Speaker flashed on the screen.

"Keysobvious," said Sky-Speaker. "Goodbye."
"| liked the old Sky-Teacher better,” said Pierre. "He talked so verbosely that it gave you timeto think."

"We have plenty of timeto think now," Jean said quietly as she shut down the communications console.
She reached under the counter and extracted the HoloMem crystd that had come from the library and
replaced it with the regular console crystdl that kept alog of everything that went through the console.

"Too much time" said Fierre. He followed Jean as she ottered her way down the passageway to the
crew deck. Jean went to the library console and restored the HoloMem to its place in the storage rack.
Pierre, driven by his command responsbility, returned to the galley and stared at the listing of the food
supplies on the food storage lockers. There was food for eight more days at normal rations, sixteen days
at half-rations, thirty-two days at quarter-rations.... only one month. It would take five more months after
that before Oscar returned from itslong dliptica orbit around Egg. Hiseyesdidn't look at the bank of
lockerswith the blank label. Bouncing lightly in the low gravity, he passed Jean & the library console and
turned into the lounge. Doc wastaking
with Seitko and Abdul waslooking pensively out of the viewport in thefloor.

"HoloMems done?" asked Abdul, looking up.
"Yep," sad Piere, floating lightly to the cushion besde him.
"Anything left for us mere humansto do?' Abdul asked.

"The chedladon't need us anymore. They should be well on their way to recovery by now." A tiny
white-hot speck appeared outside the viewport window and stopped.

"Smile," said Abdul. "Y ou're about to have your picture taken by some tourists.”

The speck released a shower of sparks. There was aflickering of light, then the sparks rgloined the
glowing speck and it sped away.

"What are your plansfor the rest of the misson, Pierre?" Seiko asked.
"l have no plans.
"You must!" Seiko sounded disturbed. "We must not waste our lives doing nothing until we die!”

Pierre raised his gaze from the viewport. The anguish in his face showed through the ragged, unkempt
beard.

"l can't find away to save us," he said, tears starting to well upin hiseyes.

"Of courseyou cant," said Seiko. "Thereis no way to save us. It issmple mathematics. There arefive
peopleto feed and only eight days of food rations. We might be able to stretch that out using our body
reserves, but we will be out of food in amonth. We could even consider eating Amalita's body. At best,
we could only get about 50 kilos of meeat fromit." She turned to Doc Wong.



"How many caoriesin mesat, Doctor Wong?' she asked him.

"| can't believe this conversation!" said Abdul. "Thereisno way I'm going to be acanniba! I'm leaving!"
He started to dive out the door to his private quarters, but Pierre held him back with ahand on one
shoulder. He kept it there as he nodded at Doc to answer.

"Usethe vauesfor pork, Doc," Abdul blurted. "I hear from my cannibal friendsthat you can't tell the
difference”

"Most meats have about 4000 calories per kilogram,” said Dr. Cesar Wong. "The average person could
live on ahaf-kilo of meet per day if the diet were supplemented with vitamins."

" S0 50 kiloswould only last us 20 days at full rations or 80 days at quarter rations,” said Seiko. "We are
gtill short by two months." She paused for asecond. "As| said, thereisno way to save us."

"| thought for sure that the next thing you were going to suggest was that we draw straws,” said Abdul to
Pere.

"Abdul!" Pierre said severdly.

"I have calculated that option,” said Seiko. "Thereisaproblem. If we wait for a person to die of hunger,
then thereis very little nourishment | eft on the body."

"Therell be noneleft on ming" said Abdul.

"If, however, a person dies at the beginning of the period, then not only does his body become a source
of significant nourishment, but heis not consuming food as time goes on. Using Doctor Wong's caorie
estimate, while two carcasseswould alow quarter rations for four people over the same period, three
could supply adequate nourishment for the remaining three for sx months.”

"Great!" cried Abdul. "Why stop at cannibalism when we can have ritudistic murder?"

"Although such an option istechnicaly feasble" continued Seiko, "' persondly have no intention of
suggesting or participating in any such option.”

"What's the matter?' Abdul asked. "Afraid of drawing the short straw?"

"No. Thelong one," answered Seiko. "Neither you, nor |, nor any of the others, could return to our
respective culturesif we had to survive using that solution. I, for one, am going to spend my last days
completing my scientific studies, preparing my work for publication, and transmitting it back to S.
George. It will bethe culmination of my career. When | am done, | am ready to go." Sheturned to Dr.
Wong again.

"We do have termination capsules on board, Doctor Wong?' she asked.
"Of course," Cesar replied.
Seiko then turned back to Pierre. "It will be difficult to stay rational astime goeson,” shesad

matter-of-factly. "I would recommend that you consider consigning Amalita's body to space now. That
way we can avoid temptation later.” She dove out the door and pulled herself up through the passageway



to the Science Deck.

Pierre looked around at the others.

"She'sright," Jean said.

"I'll help take her out," said Cesar.

"If you don't mind, I'd rather be somewhere dse" said Abdul. "I don't think | could takeit."
"Sure," said Pierre. "Doc and | can handleit, and Jean can run the EVA controlsfor us."

Amdlitahad been placed in the storage locker in afetd position, so she was relatively easy to move
around on the deck, but it was a close fit through the passageway holes. Shewas till in her spacesuiit,
since Doctor Wong had not bothered to examine her further after he had removed her helmet and found
the broken neck. Seiko closed down the star physics console and dimmed the star image table as they
brought Amalitato the Science Deck.

"Il hold Amditawhile you get your suitson,” she said softly, taking the frosty burden from them.

"The EVA lock isready,” said Jean. She got up from the EVA console, helped Pierre and Cesar with
their suits, and took them through the checkout sheet, trying to be as careful and thorough as Amalitahad
away's been.

"Magni-gtiction boots. . ." said Jean. Pierre flicked a switch in his chest console that rearranged the
pseudorandom pattern of the magnetic monopolesin the soles of his boots so they matched up with the
hexagond pattern of monopoles built into the inner plates and hull of Dragon Slayer. His boots clanged
onto the deck, twisted outward at a 30-degree angle.

"Check," he said, then clumped into the EV A lock. He turned around and helped Cesar maneuver
Amadlitas body in through the door.

"Don' forget your safety lines," said Jean. "There are some weird gravity filds out there.” Pierre
atached alineto himself and another to thering in Amalitals suit. Just then adark head appeared in the
passageway hole in the deck.

"l had to say goodbye," said Abdul. He forced himself to look at Amalitas badly burned face. Hisleft
hand reached into the Snged hair and held it lightly, while hisright hand took two kissesfrom hislipsand
placed them softly on the frosted blisters of Amdiitals closed eydids. He turned and dove down the
passageway, leaving behind clusters of teardrops moving upward inthe swirling air.

Jean cycled them through.

"The best place to release her is near the viewport window," Pierre said as he climbed out the outer
lock. He care-

fully attached his magni-stiction boots to the hull, then shifted his safety lineto atiedown. "Shell be
pulled outward to the ring of compensator masses and be gonein aflash of plasma. Thelast thing we
want isto have her, or ‘pieces of her, in orbit.”

They moved carefully over the hull to apoint near the viewport. They were standing at the south pole of



their little moon that circled around the neutron star five times asecond. The hull of Dragon Slayer did not
spin whileit orbited, however, but stayed oriented with respect to the distant stars. To the two humans
standing on the hull, the white-hot neutron star seemed to be rotating around the equator of the ship five
times a second, while above and below them whirled aring of six red massesthat passed over the two
poles of the spherica ship whileit rotated to always be tangent to the direction to the star. In this
configuration, the gravity tides from the ring of masses cancelled the dangerous gravity tides from the star
and dlowed the humansto survive.

"I'll give her adight push while you pay out the sefety line" Pierre said.

Helet go of Amdlitals body, and the uncompensated tides started to pull her outwards. The further she
got away from the ship and the closer she got to the massive bodiesin the ring, the stronger the forces
became. A sprinkling of white-hot sparks gathered off in the distance to observe.

"Sheisgetting heavy," said Cesa.

"It looks stable," said Pierre. "L et her go."

Thelast of the safety rope whipped through the tiedown and followed Amalita as she accelerated rapidly
toward the ring 200 meters away. Just before she reached the ring her body was momentarily
surrounded by a swirling cloud of white-hot specks. There was aflash, and she was gone.

When Pierre and Cesar cameinside, Jean and Seiko helped them out of their suits.

"Unless somebody is going to use the consolelibrary, | think I'll get back to working on my book," said
Pere.

"Which one?' Jean asked.

"The popular version that covers everything that happened on thetrip. | was going to cdl itDragon's
Eqgg, but the editors at Bdlantine Interplanetary said that they aready had atitle of that namein their
inventory. Besides, they wanted something more persona, so they chose, My Visit With Our

Nucleonic Friends.| think it'sadumb title, but they are the ones buying the book."
"l don't think money isaconsgderation anymore,” Seiko reminded him.

"Hmm." Pierre glanced down at the star image table and noticed that there were anumber of new
features on the surface of the neutron Star.

"There have been some changesin the last hour,” he said to Seiko.

"Yes" shereplied. "While you and Doctor Wong were outsde, the cheela have reestablished ahighly
technologicd civilization on the ground and have resumed extensive space travel activities. They have
rapidly caught up to where they were at the time of the starquake and are continuing on at arapid pace.”

"I'd better get busy writing if 1 am going to stay up with them." Pierre reached down and pulled himsdlf
through the passageway hole in the deck. He stopped when he came to the main deck. Abdul wasthere.
He had opened the metal shield on one of the equatoria viewports and was looking out through the tinted
glass.



"Hey! Look at the sightseers,”" Abdul hollered acrossthe deck. "It's like being one of the heads on
Mount Rushmore. Why don't you come over and pretend to be Teddy Roosevelt? Y ou've got the beard
forit." AsPierre gpproached the window, the number of specks outside increased dramaticaly.
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Busy-Thoughts moved around the creche-classroom critiquing the work of the students. Although most
of the youngling's education was done through holovid connectionsto the "Magter Teacher” programin
the central computer, there were till some topics that were best handled by live teachersin centra
classrooms. Plasmaart was one of them, especialy since the generators were massive and expensive.

"Excdlent structure, Lovely-Eyes" said Busy-Thoughts. "But the colors are alittle wesk for such abold
form. Perhaps you should try more current in theion generators.”

The student adjusted the controls under histread and increased the intensity of the ion beams shooting
into the

shaped magnetic fidds. Theions spiraled dong the magnetic fidd lines, giving off aglow of synchrotron
radiation. With the increased current, the interior of the magnetic sculpture glowed brighter. Lovely-Eyes
then increased the strength of one of the magnetic field generatorsin the base and adjusted some
trangparent superconductor guides attached to the top. The scul pture was now afloating form of brightly
glowing colors. The shape was bi-symmetric. Therewas an intense inner violet structure that was
basicaly spherical, but had large rough holes penetrating it. Two circleswere set Sde-by-sdeinthe
violet sphere, with atriangle and arectangle below them. Covering the violet structure was alumpy
blanket of softer plasmain blue-white with patches of yelow-white.

"It looks strangdly familiar," said Busy-Thoughts.

"It isaportrait of one of the humans," said Lovely-Eyes. "Thisoneis Pierre Carnot Niven, the
Commander of the Expedition.”

"If you say s0. The Slow Onesdl look the sameto me."

"Not once you know them better," said Lovely-Eyes. "Pierre has hairs on the bottom side of his
head-lump aswel asthetop side." Lovely-Eyeswent on eagerly, "I've been learning al about the
humansin my holovid courses. The Master Teacher program says | do well in that subject and has
alowed meto take a pecia advanced program in humanology.”

"That's very nice, Lovely-Eyes, but thisisan abstract art class. As strange as humans ook, they don't
qudify asabdract art. In the next class | want you to concentrate on doing your assgnment.”

Busy-Thoughts moved to the center of the classroom and'trummed the classto attention.

"Everyonefinish his sculpture and set the control pattern in memory. When you finish | have an
announcement.”

There were whispered exchanges between the students as they made last minute adjustmentsto their



pieces and closed down their generators. Asthey gathered around the teacher, Busy-Thoughts
momentarily felt theingtinct to reach out and cover them dl with his hatching mantle. He shook off the
fedling, then made aresolve to gpply for rguvenation again. He had been putting it off too long.

"The White Rock Clan has prospered thisyear," said Busy-Thoughts. "With the decrease in our egg
quotafrom

the Combined Clans Population Control Board, we have had fewer creche expenses. The elders of the
clan have decided to send the entire creche-school on atrip to see the humans. After al, weareina
unigue period in history, when dl five humans can be seen, up close, a the sametime.”

Lovedy-Eyeswas ecdétic at the announcement. For thefirst time he would be able to see the humans he
had been studying.

The classtook aglide-carrier to the West Pole and rode up the West Pole Space Fountain to the top.
Busy-Thoughts had arranged a specia hookup to the Master Teacher. On the way up the classwas
given alecture on the geographica features of the West Pole hemisphere they could see below them. At
Topsde Platform they switched to atourist ship especidly made for viewing the humans. It had artificial
gravity generators and tiers of platforms so that everyone had agood view, yet the human spacecraft
waan't uncomfortably "overhead.”

"Ohmy! Theyare huge," Lovely-Eyes said asthe tourist ship floated to a stop ameter away from the
porthole that held the motionless visages of Pierre and Abdul. He formed atendril and pointed it at one
of the humans. "That's Pierre. Y ou can tell because of the yellow patch al over the bottom of his head.
The other oneis Abdul. He only has athin yelow patch under his nose."

"What isthe ydlow stuff?' one of his classmates asked.

"Hairs. Humans are mostly hairlesslike us, but they have hairy patcheslike Sink hide on their heads.”

"Ugly!!!" shereplied.

Thetourist ship moved on to the next porthole where Jean Kelly was|ooking out.

"They dl look the same," someone said. "1 thought they had hides of different color.”

"They do, in thelong wave ength portion of the spectrum where the humans eyeswork," said
Lovely-Eyes. "But they dl look the sameto X-ray vison.”

The tourist ship set up aholovid projector with atime-lapse sequence. First they saw Abdul at the
porthole calling Pierre, the appearance of Pierre at the window, then Abdul and Rierre talking and
looking at the visiting spacecraft. The jerky time-lapse photography had everyone rumbling their tread.
"Stop laughing!!!" Lovey-Eyes shouted into the deck.

Those brave humans have given up their lives to save Egg, and you laugh at them like Slinksin azoo!”

"Lovely-Eyes!" Busy-Thoughts tread rapped in the distance. "Behave yoursdf!"

Lovdy-Eyes tread fell slent, but hisbrain-knot was still seething. "Theremust be away to save them,"
he thought. "And | will not change my accursed egg-name until | find it. When | do, the name | shall



choose will be abetter name, anoble name"
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"L ook at those spaceshipd” said Abdul. "They are dmost 10 centimeters long and have multiple decks.
They must be the equivaent of cruise ships, coming up to seethe sghts.”

"They are no longer sphericd." Seiko was peering out an adjacent porthole. "They have found an
efficient method of producing gravity, so they no longer need to carry dong miniature black holes. Their
technological capability isincreasing at an astounding rate.”

"I wonder if they'll ever be able to move asteroids,” Jean said wistfully.

"They have plenty of energy to do thejob,” said Fierre. "It'sjust that Oscar is so fragile, and they and
their machines are so dense.”

"Superman may be ableto lift icebergsin the holovids" said Abdul. "But if hetried lifting ared iceberg
he would end up with nothing but a pile of ice cubes.”

"Thereisno way they could bring Oscar back any sooner than six months,” said Seitko in her
authoritative Teutonic tone. "We might aswell stop wishful thinking; it's counterproductive. Were going
to die, and thereis not much we can do about it. I'm going down to the galley for something to et.
Anyone careto join me?'

"I'm not hungry just now," said Cesar. The others kept looking out the windows at the blizzard of visiting
Spacecraft.
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Theturn eventualy came when Lovely-Eyes at last gave up on his quest and returned to White Rock
City, the homeland of his clan. He found the creche-master and asked for a position tending the young
Oones.

"Few positions|eft,” said Creche-Master/71. "PopCon Board decreasing cheela, more robots instead.”

Lovely-Eyesdidn't like the abrupt language style that had devel oped in the last 60 gresats of turns. Now
that nearly every chedlahad ahorde of robots at its beck and call, and seldom interacted with other
chedla, politeness had nearly dropped out of the language. After dl, robots didn't have fedings and didn't
have to be persuaded to do anything, just told to do it. Since he wastaking to a cheela, however, he
thought that perhaps he would do better if he used the old style.

"I would redlly gppreciateit if you could find aposition for me" said Lovely-Eyes. "'l have worked hard
for 300 gresats of turns and am looking forward to tending the hatc-lings.”

"Experience?"' asked Creche-Master/71.



"I have advanced degreesin Humanology, Human Medicine, Expanded Matter Science, Inertid and
Gravitational Engineering, and Science Adminigtration. | was also Leader of the Fourth Segment in the
Legidature of the Combined Clans.”

"Successes?"

"Not many, I'm afraid," Lovely-Eyessaid. "'l have spent most of my life trying to find some meansto
prevent the eventua starvation of the humans. | have studied human medicine to find some method like
deep deep to keep the humans dive without food. | have studied expanded matter science to find away
to make food with the equipment the humans have on Dragon Sayer. | have studied inertid and
gravitational engineering to find away to return the distant asteroid sooner. | was unsuccessful.

"I went into palitics, became leader of the fourth segment, pushed through the funding to form a specid
task force to solve the human starvation problem, then left the legidature to run the task force. | had the
brightest minds, both cheela and robotic, working on the problem for two generations. They were
unsuccessful. When the funding for the task force

wasterminated | gave up and came here. | have no successesto tell the younglings about. I'm afraid |
wouldn't be agood choice for that job."

"No," Creche-Master/71 agreed. Her tread was manipulating her touch screen. "One egg available for
hatchingin 18 turns.”

"I'll tekeit!" said Lovely-Eyes.

The driven soul of Lovely-Eyeswas, at last, at peace. The egg had produced a near-perfect hatchling,
exactly asthe geneticists had predicted. The hatchling had the officia name of White-Rock/207891384,
but Lovey-Eyes, recadling an old story he had read in his humanology studies, cadled him Grandest-Tiger.

Grandest-Tiger was dodging in and out from under Lovely-Eyes hatching mantle, playing
peek-and-chase with its robotic hatchling-mates. While Grandest-Tiger played, Lovely-Eyes picked up
one of the hatchling'slearning toys. It was quite expensive for such asmpletoy, but the hatchling
psychologigtsfelt it wasimportant for the young ones to have experience with the paradoxical
phenomenaearly intheir life.

Thetoy wasasmplering. It came with adozen tiny metal spheres. When a sphere was pushed through
the holein thering, it didn't come out on the other sde immediately. Depending upon which side the ball
was put through, it would come out at some different time, either in the past or the future. Right now there
were Sx sphereslying on the crust. Idly, Lovely-Eyes picked up five of the spheres and poked them, one
at atimethrough the ring. There was along pause, then the five spheres popped out again.

Suddenly, Lovely-Eyes pulled back his hatching mantle and rushed out of the pen, leaving abewildered

Grandest-Tiger behind. The robotic hatchling-mates diverted the attention of Grandest-Tiger from the
disappearing Old One while they sent emergency messages to the creche-master for areplacement.
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The screen on the communications consol e flashed on to show the image of Sky-Speaker. Abovethe
electronic chitter

of databeing transferred there came acdling sgna. Seiko went to the console, and theimage of
Sky-Speaker started talking as she approached.

"Youreadfad," theimage said.
"You ligen dow. Read."

The image was replaced by text that scrolled rapidly up the screen, keeping in pace with the scan of her
eyes. Seiko didn't know how the cheela had done it, but they had taken over control of the
communications console display program.

"Pierre" said Sako, till reading. "They are going to try to rescue us.”
"Did they find away to move Oscar?' he asked, floating over next to her.

"No," shesaid. "They found away to move us." Pierre read the screen along with her, then said to the
rest of the crew, "Everybody get into the high-G protection tanks," he said. "The chedaare going to take
usfor aride
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Neutrino-Maker/84 watched as his swarm of robotic workers approached the gigantic viewport
window at the south pole of the human spacecraft. They stopped afew meters away from the hull and set
up three neutrino generators that flooded the interior of the spacecraft with beams of neutrinos at carefully
selected frequencies. He then took his crew around to the other side where they set up adense array of
neutrino detectors. Each robot had the ancient cleft-wort symbol of Web Congtruction Company
emblazoned on its back.

"One more imposs-proj for Web-Con," said the engineer proudly. Once the detectorswerein place, a
computer generated hol o-image dowly began to build up in the display.

"Air, water, humans, sted, al like vacuum,” said Neutrino-Maker/84 as he waited impatiently for the
image to build up. If they had done a neutrino scan on a decent dendity object, the image would have
formed dmogt ingantly.

After ahaf-turn, the image was good enough for him to see that the humanswere dl in their tanks and
thelast of the air was being replaced by water.

Neutrino-Maker/84 switched his console to communicate with Void-Maker/111. An old and
experienced Web-Con disinto engineer, she had been assigned the delicatejob of re-

moving the laser communicator from the human spaceship while leaving it in operating condition. The
communicator was going to be delivered to another group of Web-Con engineersto calibrate some



machines that would alow the ultra-dense chedlato power and control the tenuous human equipment
without damagingit.

"Humansin tanks," said Neutrino-Maker/84. " Proceed.”
"Proceeding,” Void-Maker/111 replied as she set her crew of disinto robots to work.

The communicator had two connections through the hull to the el ectronicsinside Dragon Sayer. One
was an electrica power cablefor the laser power supply, and the other was a fiber-optic modulator
cablethat carried theinformation. Moving carefully, the disinto robots formed microthin fans of
disntegration rays and cut the two cables right at the connectors. Being careful to avoid the free ends of
the cables asthey waved dowly back and forth in the variable gravity fields outside Dragon Slayer, the
disinto robots then attacked the mechanica support structure. The laser communicator came loose.

Void-Maker/111 rubbed her tread screen, and the image of another Web-Con engineer appeared. It
was Graviton-Maker/321. His engineering badges had acircle for gravity instead of atriangle for disnto.

"Toyou," sad Void-Maker/111.

"Tome," replied Graviton-Maker/321. "Next to € ectromagnetic-makers.”
"Don't touch!" chirped VVoid-Maker/111 at the screen.

"Nor you," said Graviton-Maker/321 as the screen went blank.

Graviton-Maker/321 et his crew of gravity robotsin the path of the dowly tumbling laser
communicator. His job wasto get the laser under control and bring it to ahat. He had to catch it without
touching it, for the fragile human insrument could not stand the lightest touch by any chedamachines.

His squadron of Web-Con gravity robots were specialy designed for thisjob. They were spherica in
shape, and each had asmdll black holein the center. The black hole provided the basic gravity field that
the robot used. The hull of the robots contained powerful gravity exchangers and divertersthat modified
the shape, strength, and even the direction of the gravity forces coming from the black hole. Staying care-

fully off at adistance, the robots pushed and pulled at the tumbling laser communicator until they brought
it under control. They then took it out through the whirling ring of compensator massesto asafe place
where the e ectromagnetic-makers could try to operateit.

Electromagnetic-Manager/1 was waiting patiently for the arriva of the laser communicator from the
Sow Ones orbital position. He had his team of eectromagnetic engineers ready. There were young ones
who would provide the drive that they needed and experienced ones who would provide the caution, for
they were treading on new crust when they tried to couple their ultra-dense nucleonic machinesto the
expanded matter electronic machines that the humans used.

The el ectromagnetic-makers were a strange breed. It took a perverse type of persondity to specidizein
afield like eectromagnetic engineering where there was almost no opportunity to practice the craft. In
generd, dectromagnetic engineersjust talked to themsalves, devised exotic experimentsinvolving
electromagnetic conductors that stretched hundreds of meters across the surface of Egg to measure the
ultra-long e ectromagnetic waves coming from space, and worked on improving the instructiona
programsin the Master Teacher Program in case some other student was strange enough to want to
become an dectromagnetic engineer, too.



Thiswasthefirg time there had been aneed for the management of ateam of eectromagnetic engineers
and Electromagnetic-Manager/1 wasthefirst of his professon.

Graviton-Maker/321 and his crew of robots brought the laser communicator to a hat near the
electromagnetic-makers strange machinesfloating in orbit some distance away from Dragon Sayer. He
stacked up most of hisrobots, but left afew at the job of keeping the laser communicator in place.
Electromagnetic-Manager/1, histeam of engineers, and their hordes of specialized robots were waiting
for him.

"Toyou," said Graviton-Maker/321.

"Tome" sad Electromagnetic-Manager/1.

"Don't..." started Graviton-Maker/321.

"... touch,” chirped achorus of treads from the team of € ectromagnetic-makers.

The power cablefor the laser was brought near an electron generator. It was difficult for the
€lectromagnetic engineersto generate large currents at such low voltages, but soon four amperes of
electrons at 500 volts were shooting from one

end of the electron generator and four amperes of positrons from the other end. The Web-Con
electromagnetic robots steered the beams with the éectric and magnetic fields emanating from their
bodies and directed them at the conductorsin the cut end of the cable.

"L aser photons detected from end of human instrument,” said Electromagnetic-Maker/32, who was
monitoring the response of along-wavelength photon detector in one of his robots that he had positioned
infront of the laser communicator.

"Positron erosion?’ asked Electromagnetic-Manager/1.
"Ten picometers per methturn,” replied Electromagnetic -Maker/25.

"Good," said Electromagnetic-Manager/1. The technique for extracting the e ectrons from the return
conductor seemed to beworking. A set of ultraviolet generator robots kept the return conductor
illuminated with ultraviolet photons which knocked dectrons out of the metal. The eectrons billowed up
inacloud over the end of the positively charged conductor where they were annihilated by the stream of
positrons. Mot of the annihilation gamma rays were scattered by the €lectron cloud, but some high
energy photons reached the metal and caused the loss of copper ions.

"Wire temperature?' Electromagnetic-Manager/1 asked another engineer.

"Stablized a 352 K," said Electromagnetic-Maker/28. " Electromagnetic cooling working.” Histeam of
robots were monitoring detectors that estimated the detailed spectrum of the heat photons excited in the
surface of the metal where the beam of electrons penetrated. The el ectron beam was then modulated to
produce heat photons that had the same estimated spectrum but with the phases reversed, so that on the
average, the new photonswould tend to cancel the old photons. Being a statistical technique, it didn't
work perfectly, but it did keep the wireswell below their melting point.

"Modulation!" ordered Electromagnetic-Manager/1.



Electromagnetic-Maker/55 tapped his control console, and his 20,736 robots each started emitting
long-wavelength infrared radiation from their bodies. The robots were arranged in a 144 by 144 array,
and their infrared output was phased so that it focused down into anarrow waist just asit entered the
optical fiber in the cut end of the communications cable.

"Modulation detected,” Electromagnetic-Maker/32 reported.

"Good," said Electromagnetic-Manager/1. He was now sure that the cheela could find amethod of
getting information on and off the human dectrica wiresand optica fibers. He contacted
Graviton-Maker/321.

"Turn laser toward St. George ..." said Electromagnetic-Manager/ 1.

No reply was needed. Graviton-Maker/321 proceeded to manipulate his crew of robots by treading
touch-blocks on the sides of his touch-taste screen.

"...and..." continued Electromagnetic-Manager/1.

"...and?" queried Graviton-Maker/321, puzzled by the verbosity.
"Dont ..." started Electromagnetic-Manager/1.

". .. touch!" rumbled Graviton-Maker/321, greatly amused.

. George was far away from the dangerous neutron star in a 100,000-kilometer orbit athird of a
light-second away, so it took three turns before Electromagnetic-M anager/1 established contact with the
computer on St. George using the laser communicator taken from Dragon Slayer. Once the computer
redlized that it was communicating directly with chedaingtead of the dow-thinking humans; it rapidly
repested the message that it had been sending. The image was that of afemae human with yelow hair
bound into asingle long braid over one shoulder. It reminded Electromagnetic-Manager/I of aridiculous
type of inbred pet Slink that had hair so long that the pet needed arobot attendant to hold its hair up, out
from under itstread when it wanted to move. His console computer link identified the human as Carole
Swenson, the Commander of the Dragon's Egg expedition.

"Dragon Slayer! Your last laser communicator is dead. Switch to dternatelinks! Dra... "

Electromagnetic-Manager/1 thought for awhile about answering the anxious human in order to reassure
her that the crew wasin no immediate danger. But by the time she had finished saying the word "Dragon
Sayer," hewould have obtained permission to proceed with the rest of the mission and he could tell her
the better news that the cheelawere going to try to return the crew to the command ship, St. George. He
erased the image of the human from his screen

and set up acall to the Administrator of the Siow One Transport Project.

Two turns later, Electromagnetic-Manager/1 received an in-person visit by the adminigtrator of the Sow
One Trangport Project. Electromagnetic-Manager/1 didn't like working with the Ancient One, who
inssted on being addressed by his archaic egg-name, instead of his position.

"I am Lovdy-Eyes," said the adminigtrator. The wrinkled hide and erratic eye-stub motion contrasted
with the intense gleam from the dark red eyes.



"Coupling experiments successful," reported Electromagnetic-Manager/1.

"Excdlent!" said the adminigretor.

"Excdlent!!" the adminigtrator said again, unnecessarily repesting himsdlf.

"Excdlent!!!" said the administrator once again.

Electromagnetic-Manager/1 began to be concerned. The eye-stub wave pattern on Lovely-Eyes
accelerated, and his hide changed color as his emotions reached the breaking point. Histread started to

move again.

"Pro. .." Suddenly four eye-balsfel sghtlessto the deck. Electromagnetic-Manager/1 immediately
realized that the ancient one had suffered a stroke affecting one of the tri-lobes of his brain-knot.

"Lovely-Eyed" Electromagnetic-Manager/1 rushed over to assist the Ancient One. Histread'trummed
an emergency cdl into the deck as he moved.

Eight, intense, dark red eyes stared him to ahdt. They were not "lovely eyes," they werefanatica eyes.
"Pro ... Pro ... ceed with project.” The treading was weak, but distinct.

"Lovely-Eyes," said Electromagnetic-Manager/1. "'l stay until medicos come.”

"Go!" camethereply. "And cdl me Lovely-Eyes no longer. Cal me Human-Savior."

The great wrinkled hide shuddered and collapsed. The body of the Ancient One flowed in al directions.
When the medica robotstried to enter, their way was blocked.

After checking with Manager-Director/5, the Web-Con supervisor of the Slow One Transport contract,
Electromagnetic-Manager/1 returned to the laser communicator. The human, Carole Swenson, had
finished her sentence and was

now looking wide-eyed at the screen as she read the message from the chedla. There wasn't time to wait
for the human to react, so Electromagnetic-Manager/1 |eft along message for the St. George computer
and a shorter onefor her.

"Dragon Slayer will be disintegrated. Six Eyes of Bright will be collapsed. Return for crew insix
months." He turned off the laser communicator, gathered his engineers and their robots, and headed for
Dragon Sayer.

Void-Maker/111 arranged her robotic crew with care around the periphery of the large viewport
window in the south pole of the human spacecraft. When she received the sgna from
Manager-Director/5 she activated her console and the robots disintegrated the hull around the window.
The viewport blew away asthe air emptied out of the ship. She touched her tread screen and theimage
of another Web-Con engineer appeared. It was Graviton-Maker/321.

"Toyou," said Void-Maker/111.

"Tome," replied Graviton-Maker/321.



"Dont. .."
"Won't." Both of their screensrippled with laughter.

Graviton-Maker/321 st his crew of gravity robotsin the path of the dowly tumbling plate of glass. This
piece of high-strength glass was one of the many parts of the spacecraft that the expanded matter
scientists wanted to examine. As soon as his robots had the viewport under control, he sent some of
them off with the window while he and the rest of the crew returned to Dragon Sayer. By thetime he
had returned, Void-Maker/111 had cut alarge circular sample out of the spacecraft hull. The task of
capturing the circular piece of hull was so smilar to thetask of catching the viewport that
Graviton-Maker/321 did not even bother to monitor the robots. They were faster thinking and more
intelligent than he was when it came to doing their job.

Electromagnetic-Manager/1and histeam had arrived and Graviton-Maker/321 joined them as they
entered the hole where the viewport had been. They al felt alittle uneasy asthey entered the dark interior
of the ship. Not only wasthefriendly glare of Egg gone, but they could no longer see the sky.

"Human Protection Tank 6 ahead,” said Electromagnetic-Manager/1 to histeam asthey floated into the
center of the cylindrica room. "Take over control.”

A team of eectromagnetic engineers brought up their generators. Each team was assigned adisinto
engineer whose crew of robots were used to clear a path through the walls and cut the cables. In afew
dothturnsthey had cut free Tank 6 containing Abdul from the main hull, had replaced the ship's power to
the tank with their own, and had inserted their own optica link in the fiber optic connection to the rest of
the tanks.

El ectromagnetic-Manager/1 monitored the video transmission channel and looked once again at ahuman
asseen intheir own region of the visua spectrum. This human was very different from Carole, the
Commander of the human expedition. The hair on top of this human's head-lump was short and black
ingtead of long and yellow. But instead of the ridiculoudy long thick braid coming out of the top of the
head-lump, this human had aridiculoudy long string of hair in the middle of the head-lump. The face was
dark colored, and the pupils of the eyes seemed very wide open. Electromagnetic-Manager/1 wondered
if the look of the human was due to the breathing mask that the humans had to wear under water, or
whether something €lse had caused it.
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"I lost power for asecond!” said Abdul, just short of panic. "What's going on?"'

"The chedla have breached the hull and are wandering around inside Dragon Slayer," said Pierre.

"I sure hope they know what they are doing!" Abdul replied.
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Manager-Director/5 set up a conference link with her team leaders.
"All tanks separated,” said Void-Manager/18.

"All tanks powered,” said Electromagnetic-Manager/1.

"All samples obtained," said Science-Manager/23.

"Monopole generators ready,” said Monopole-Manager/4.

"Inertia pushersready,” said Graviton-Manager/53.

"Proceed,” said Manager-Director/5. She returned to the

task of braiding the long hair on her prize-winning Sink. She could have had robots do it for her, but
Rapunzel deserved personal care.

"Cut away," Void-Manager/18 told histeam of engineers.

Void-Maker/111 and her robots diced off the science tower at the north pole of Dragon Slayer, and it
floated upward in theresdud gravity tides. Thereit would be held in place by gravity robotswhile the
disinto robots reduced it to stored energy.

"Toyou," said Void-Maker/111.

"Tome," said Graviton-Maker/321. He paused, waiting for the next phrase from Void-Maker/111.
There wasalong pause.

"Touch," said Void-Maker/111, holding off her disinto robots for awhile.

"Touch!" said Graviton-Maker/321. He sent his persond flitter directly at the gigantic structure. He
pulled hiseyesin under their eyeflapsto avoid the glare asthe cold metal turned into ahot plasmaasit
was torn apart by the strong gravity field surrounding his spacecraft. There was a breeze of ionized gas
that rapidly settled to the deck and he was through to the other side.

"Touch!" he hollered again on his screen as he swooped hisflitter around and dove once more at the
mountain of nothing.

Soon, most of the engineers had put their crews of robots on automatic and joined in the fun.
Manager-Director/5 was notified of the disruption by the contract performance program, but she did
nothing about it. The robots would probably get the rest of the job donein half the time, now that the
chedaengineerswere out of the way having fun.

It took five long seconds to reduce Dragon Sayer to five spherical sted tanks, bobbing gently in the
center of thering of Sx condensed asteroids. The cheela el ectromagnetic engineers brought back the
laser communicator, attached it to Pierrestank, and set it up so it was pointed out to St. George.
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"Am | glad to seeyou!" Carole Swenson said as Pierre's face appeared on her screen. "Is everyone
okay?'

"Sofar," sad Pierre. He reached to his control panel and set up a split screen display format that
combined theimages of the remaining crew members of Dragon Sayer with that of Carole.

"I'd sure like to see what those busybodies are doing to us," said Abdul. "But the monitor cameras went
with the rest of the ship.”

"We have the large telescope trained on you," Carole told him. "At this distance, each of your
acceleration tanksisjust ablob, but we can resolve the compensator asteroids easily. We can even
detect the activities of the cheda. Although they and their machines aretoo small to see, they are
white-hot and we can get alot of information from speckle interferometry. Except for afew machines
near you, they seem to be concentrating out at the asteroid ring. Let metransfer apicture.”

The screen blanked and a visua image overlaid with computer graphics appeared on the screen. The
computer had strobed the picture at the rotation rate of Egg so the asteroids looked asiif they were
ganding dill.

"One of the asteroidsis smaller than the others," said Jean.

"According to the plan they left with me," Carole explained, "they are going to shrink al the asteroids by
dumping magnetic monopolesin them. Then they are going to shrink the radius of thering until the
agteroids codesce into asolid rotating ring of magnetically charged, ultra-dense metter. | don't like that.
Thetides from the gravity field of the ring are going to get orders of magnitude larger than the tides from
Egg. | don't think even your acceleration tanks are going to help you survive that.”

"Y ou forgot the augmentor masses," Setko told her.
"What are those?" asked Carole.

"The augmentor masses were well covered by the chedlain their briefing to us, Commander Swenson,”
sad Selko. "I'm sure the information wasin your briefing."

"| just scanned it quickly," admitted Carole.

"The augmentor masses are dense masses just like the compensator masses, but there are only two of
them. Instead

of being placed in aring around the point to be protected, they are placed above and below the place to
be protected. In that position the two masses add to the tides of the neutron star.”

"But that would just make the tidesworse," said Carole.
"Not in this case. When they shrink the size of thering of compensator masses, the tides from thering

get stronger than the tides from the star, so the star tides have to be 'augmented' by the augmentor
mases."



"The chedlaare bringing them now." Cesar was looking out the porthole in his acceleration tank. The
augmentor masses were modest-sized, ol d-fashioned cheela spaceships about the size of a softball. They
had black holesin the middle of them to provide enough gravity to keep the chedlain their condensed

date.

"L ooks like we each get two augmentor masses," Abdul said as he watched the activity outside his
porthole. "I thought there would be two big ones.”

"Because of the way that tidal forcesadd,” said Seiko. "They can do abetter job if they null out the tides
for each one of the tanksindividudly."

"The asteroids are now tiny dots,” said Jean.

"And thering is starting to shrink,” Pierre added.

"I'll never complain about amere 200 gees per meter again,” said Abdul. "Hey! The ultrasonic pressure
drivers have sarted. Thisisgetting serious!”

"Thering of asteroidsis now at 50-meters radius and has coalesced into asolid ring," said Carole.
"Things seem to have hated.”

Suddenly the screens blanked and a message appeared on dl their screens.

NEXT PHASE STARTSIN 10 SECONDS.

DRAGON SLAYER CREW WILL RETURN IN SX

MONTHS.

The ten seconds passed dowly. The next two milliseconds were full of activity. Each tank was jerked

upwards away from the center of thering. The ring was collapsed until it was only afew metersin
diameter. Asit shrank, its glowing surface turned redder and redder, finally turning into a deep, dark,

impossible black. 1t did not even reflect the yellow-white light from Egg. Then, one by one, the tanks
were

thrust through the hole in the center of theinvisblering. The heavy sted tanks distorted visibly asthey
passed through. They did not come out the other side.
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Pierre screamed as hisarms dammed against the creaking walls of the heavy sted tank. Just ashe
thought that hisfingers were going to be pulled off his hands, it was over. He coughed up some water he
had inhaled, cleared his mask, and tried his control panel. The video display was dead, so he looked out



his porthole.

He could make out the presence of three of the other tanks from the light coming from their portholes.
Egg and its ever-present glare was gone.

Most of the sky was black and sarless. In the distance wasasmall dliptica patch with afew dozen
garsinit. The starsin the patch of sky were blueto ultraviolet in color. What was most confusing was
that the patch of starlight seem to be rotating, while he and the rest of the tanks were standing till.

"That was aKerr space-warp!" Pierre said out loud.

"That iscorrect,” came avoice. Theimage of Sky-Speaker was on the screen.

"That can't bel" said Fierre. "1 remember from my gravitational engineering coursesthat aKerr ring with
the mass of asun would have a one-kilometer hole. The compensator asteroid masses are orders of
magnitude less massve than the sun. The biggest ring they could make would be lessthan amicronin
diameter. According to Eingtein, that wasimpossible. ..."

"Eingein wasintelligent, but human,” said Sky-Speaker. "Hefailed to combine gravity and
electromagnetism. We have. The unified theory agrees with Eingtein for large masses. For very small
masses, the diameters of magnetized space-warps are larger than Einstein predicted.”

While Sky-Speaker was talking, Pierre noticed that the string of free-floating spheres was being moved.
The tanks with their clouds of robot-tended equipment had moved back under the rotating patch of sky.
The chedlarobots formed the tanksinto a circle and accel erated them until they were mov-

ing in the same direction as the whirling patch of sky above them. The acceleration continued.

"Weremovingintime" said Fierre,

"Yes," said Sky-Speaker. "Therateis one month norma gaactic time per ten minutes proper time for
your crew. Y ou will return through space-warp in one hour. Six monthswill have passed in normal
gpace. The asteroid Oscar will have returned.”

The chedlarobots now had communication links set up between al the tanks, and Pierre could see each
of the remaining crew members on one of his miniature screens.

"Is everyone okay?' he asked.

"Yes," sad Abdul. "But I'm not looking forward to going back through that mesat grinder again.”
"The engineering check program indicates aproblem,” said Jean.

"I'm surprised it is till functiona after the drastic changesthe chedlamade,”" said Seiko.
"What's the problem?’ Pierre asked.

"Thereisaleak in Tank 6," Jean replied.

"Whosetank isthat?' asked Pierre.



"Mine," replied Abdul. "Shée'sright. I've lost some pressure. The water must have frozen and plugged the
legk, though. The pressure seemsto have stabilized."

"The tank must be repaired!” Cesar said. "It surely cannot withstand another trip through those extreme
tidal forces™

"The chedlacan work miracles. But | don't think they can weld the mist we cdll stedl. I'll just haveto risk
it." Abdul paused, looking puzzled, then turned away from the video pickup and put his hands against the
back wall of the tank.

"Hey!" hesad. "l fed littletiny tugs of gravity near thewall. They keep zipping back and forth."

"| can see some activity outside your tank," Seiko told him. "It looks like an eectric arc. | think they are
attempting to weld the leak shut.”

"l hopeit holds," said Abdul.

05:06 CREW TIMEWEDNESDAY 22 JUNE2050

(00:01 GMT SUNDAY 25 DECEMBER 2050)

"Ten secondsto reentry,” said Sky-Speaker. Pierre saw the view outside his portholetilt and shift as

the circle of tanksturned into aline of tanks that swooped away from the patch of sky inalarge arc,
then dove headfirst through the Kerr-warp at high speed. The next few milliseconds passed too quickly
for the tortured humansto follow.

As Oscar neared the space-warp the five tanks popped, one by one, out of theflat circle of black. After
the passage of the second tank, the diameter of the ring expanded allittle, then shrank just asthethird
tank passed through. The oscillationsin the ring grew larger, and the fourth tank was highly distorted by
thetides of the contracting ring. The chegla obvioudy hadn't expected thisinstability. They managed to
dow thelast tank down so that it wasn't trying to get through the ring at its minimum radius, but it wasn't
enough. The tank ruptured, spewing a human being and gobbets of water into the vacuum of space.

The chedarobots assembled the remaining four tanksin aline just below the perigpsis of the plunging
agteroid, Oscar. The asteroid passed rapidly over the tanks, and one at atimeits gravity field jerked the
tanks upward in ahigh trgjectory that took them quickly away from the tides of Egg.

The cheda attempted to help the remaining human. They moved a piece of tank to shield him from the
radiation from Egg. They kept him from being torn apart by the gravity tides by making aminiature
compensator ring of dense spacecraft that circled around him. However, they couldn't prevent him from
being dragged back toward the massive space-warp. His eyes temporarily protected from the vacuum of
space by his underwater mask, Abdul looked up and waved goodbye to his departing comrades. Then,
pushing off from the heavy piece of stedl tank, he dove headfirst into the whirling black ring to join the
atomsthat had once been Amdiita. Just before he reached the ring his body was momentarily surrounded
by aswirling cloud of white-hot specks. There was aflash and he was gone.
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The four tanks were met at the top of their trgjectory by aflitter from St. George that took them in tow.
While one spacesuited figure secured the tow line, another came over and peered in Pierre's porthole. 1t
was Commander Carole

Swenson. He saw abig grin on her face as she put her helmet againgt the outer wall of the tank and
hollered agresting.

"That'sthe last time | let you have a spaceship to drive," she said. "Did you get the license number of the
truck?"

She knew Pierre couldn't talk underwater except through his throat mike, so she shouted one more
message and pushed back to theflitter for theridein.

"I've got asurprisefor you,” shesaid. "Seeyou intheair lock."
Pierre couldn't understand why Carole was so happy. Perhaps it was because at least four of the crew
of Dragon Slayer made it back. All Pierre could think of, however, was that two of them didn't. They had

been his responghility, and now they were dead. He dreaded what he had to do next. He would have to
let their families know. How do you tell someone that their loved ones had been torn to atoms?
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The four tanks were crowded into the cargo air lock on &t. George, and soon thelock wasfull of balls
of water and doppy, wet, sobbing people.

"I'm sorry about Amaitaand Abdul, Carole," Pierre said as he took off his mask. "If only there was
something | could...."

"Hush...." Carole was smiling happily. "Come! | want you to meet acouple of friends of ours.” She
grabbed his hand and pulled him down the corridor to the communications room. The room was empty
except for the communications operator. Pierre was completely baffled.

"Hdlo, Pierre” It was Amalita's voice.

"Did you have aniceride up from Egg?' Abdul's voice asked.

Pierre whirled around to face a communications screen at one end of the room. He saw video images of



Amaditaand Abdul in two segments of the screen.
"Surprise! Surprisel” Abdul yelled.
"Itreally isus," Amditasaid. "Or at least al of usthat counts."

"l even have amoustache to twirl." Abdul lifted his hand to twirl the end of hislong moustache. "And it
fedslikethe

red thing even though it's made of software instead of hardware.”

Carole squeezed Pierré's arm in reassurance as she spoke. " The cheela scanned them thoroughly just
before their bodies were destroyed,” she said. "Their intellect patterns now residein cheda
supercomputers.”

"But Amditawasirradiated and frozen," Pierre protested.

" admit | havealot of missng memories,” said Amdita. "But the basic persondity is il there.”
"Yeah!" said Abdul. "She'sjust as bossy asever.”

"Hush!"

"See?' said Abdul, raising his eyebrows and shrugging his shoulders. "' Shelll be even more bossy when
we get into those wal k-around bodies they're building for us.”

"We have dowed ourselves down so we can say goodbyeto al of you and our families,” said Amdita
"Then we had better get back up to normal chedaratesif we are going to stay up with what isgoing on
down here...."

"Doc! Seiko! Jean!" Abdul cdled. "Over here on the screen.”

Pierre turned around to see astonished |ooks on the remainder of his crew asthey cameinto the
communications room. His chronometer chimed the hour, and he looked down at it. He started to reset it

to make it agree with the clock on the wall, but decided againgt it. Not many people lived on atime-line
six months shorter than the rest of the universe.
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Thelong day was over.

Technicd Appendix



The following sections are selected extracts from the book, My Visit With Our Nucleonic Friends, by
Pierre Caraot Niven, Ballantine Interplanetary, New Y ork, Earth and Washington, Mars (2053). Thisis
the only book to win the Nobel, Pulitzer, Hugo, Nebula, and Moebius prizesin the same year (2053).

DRAGON’'SEGG

The home star of the cheelawas given the picturesque name Dragon's Egg by the humans becauseitisa
dar right-at the end of the congtellation Draco (the Dragon), asif the Dragon had left an egg behind inits
nest. The chedla coincidently also cdled their home Egg becauseit isthe source of lifegiving heat and
light, and glowswarmly like the eggsthey lay.

Egg, like most neutron stars, rotates rapidly becauseit isasmall, compact body and only 20 kilometers
in diameter that condensed from alarge, dowly rotating red giant star many millions of kilometers across.
Most of the mass, magnetic field, and angular momentum of the original star ended up in the neutron star.
Dragon's Egg has asurface gravity of 67 billion Earth gravities, amagnetic field at the poles of atrillion
gauss, and arotation rate of 5.0183495 revolutions per second. Thus, one turn of Egg isroughly
one-millionth of an Earth day. This approximate million-to-one relative time scale dso seemsto apply to
the chedalife processes. Our nucleonic friendsthink, tak, live, and die amillion timesfaster than we
humans.

RELATIVETIME SCALES

The chedla use a base twelve numbering system since they have twelve eyes. The chedaunits of time are
givenin thefollowing table, aong with the roughly equivaent time span for humans, taking into account
the average lifetime of the chedla compared to the average lifetime of ahuman.

Human Time|ChedaTime Remarks

1 day 3,000g 100 chedlagenerations
1 hour 1269 4 chedagenerations
45min g chedalifetime




15min 3lg chedagenerdtion

29 sec lg=1great =144 (equiv. to human year)
turns

0.2 sec 1t=1turnof Egg (equiv. to human day)

17 msec 1/12t =dothturn (equiv. to human hour)

l4msec  |1/144t = grethturn (equiv. to human 10 min)

115msec  |1/1728t = methturn (equiv. to human minute)

10 msec 1/20736t = sethturn (equiv. to human 4 sec)

800 nsec  |1/28832t =hlink (equiv. to human blink)

OUR NUCLEONIC FRIENDS

One can hardly imagine amore dien life form than acheda. A typica chedaweighsthesameasa
typical human, about 70 kilograms, but the nuclel in the chedlabody have lost their eectron clouds, so
the nuclel are condensed into atiny body that is squashed by the high gravity and stretched by the high
magnetic field into an ova pancake shape a hdf-centimeter in diameter and ahdf-millimeter high—alittle
larger than a sesame seed.

The body istough and flexible, with atread on the bottom like that of adug. Unlikeadug, achedacan
move equaly wdl in any direction. The chedla have twelve eyes spaced around their periphery, giving
them 360-degree vision. The eyes are up on stalkslike those of adug, but because of the high gravity the
gak isthicker. The chedla see using the ultraviolet and soft X-rays emitted by the 8200-K glowing
surface of Egg.

Despite their alien gppearance, the chedlaare not thought of as ugly, terrifying monsters. Instead, they
have become our friends. One suspectsthat their small sze may have something to do withit, aswell as
the fact that they cannot use anything on Earth, or even the Earth itsdlf. Anything made out of normal
matter would collapse a atouch from their ultra-dense nucleonic bodies.

LIFE ON A NEUTRON STAR

Living on aneutron sar isvery different from living on the Earth, but our friends, the chedla, find it very
pleasant. The very high gravity fidd of 67 billion times Earth gravity meansthat everything must be built
low to the crust and very sturdy. The very high magnetic fild of atrillion gauss tends to e ongate objects



aong the magnetic fidd lines and makesit difficult to move things across the magnetic fidd lines. Thetwo
magnetic poles of Dragon's Egg are on opposite Sides of the neutron star near the equator. They are
cdled the"East" and "West" Poles. Midway between the two magnetic polesthe magnetic field linesare
parale to the surface, and the chedafind it easy to move east and west but difficult to move north and
south.

There are things lacking on a neutron star that we take for granted. Thereis no sun. Thelight and energy
that keep us alive on Earth pour down from the Sun during the day, while at night it is dark and cold.
Thus, most life-forms on Earth go to deep at night. On Egg the light and energy that keep the chedladive
come upward from the crust. It isnever dark, so the life-forms on Egg never developed deep. They do
not have amoon, so they have no months. They do not orbit a star, so they have no year. Their only
natura unit of timeisthe rotation of the fixed Sarsin the sky. Thus, their equivaent of aday-night cycleis
aturn of the sar.

The chedadon't have lamps, candles, fireplaces, or flashlights, for there isno dark and no cold on the
glowing surface of Egg. Even theingde of acaveisbrightly illuminated by the glow from thewalls. The
chedladon't have hanging pictures, hinged doors or windows, leafed books, rooftops, or topsto anything
usudly, for the gravity istoo high. They don't have airplanes, baloons, kites, whistles, fans, straws,
perfume, lungs, or breath because there is no air. What atmosphere there

iIscongsts of afew dectronsand ions of iron or other typica crustal nucle. They don't have umbrellas,
bathtubs, showers, or flush toilets because thereisno rain nor are there streams, lakes, or oceans.

Lifefor amodern chedlais not drab. Although cheela do not wear cloth to cover their supple, dadtic,
and variable-shaped bodies, they do dress up. Even uncivilized cheedlawear body paint to cover their
nakedness, and the modern fluorescent, liquid crystal, and variable-emittance paints make the city Streets
bright with color and patternsin the pre-turnfeast rush. Civilized chedaaso never leave their compounds
without firgt inserting into the holding sphinctersin their hide aset of Six badgesthat indicate their
profession and their rank in that profession. For more festive occasions, jewelry can replace or augment
the badges on the hide, while jewd-rings encircle each of their twelve eye-stubs.

A corner of atypical chedahome compound is shown in Figure 1. There are paintings on the wall, but
they are painted right on the wall. There are books, but they arerolled up scrollsthat are stored in
scroll-walls. There are soft pads and pillows, but they are for resting and reading, not deeping, for chedla
don't deep. There are windows, but they have no glass, for thereisno cold or hot air to keep out. If a
chedawishes privacy, he pullsthe horizontally diding window blind shut. Thereisadoor to the
compound, which also didesin atrack. Although modern cheela now use nuclear-power chronometers
to keep track of time, the old-fashioned pendulum clock works aswell on Egg asit does on earth,
provided asturdy frame is made to hold the pendulum in the strong gravity. On Earth, aone-meter
pendulum ticks asow once a second, whereas on Egg a one-millimeter pendulum ticks afast three times
ablink. On theright is one of the favorite pets of the chedla, alonghaired Slink.

Since chedaare egg-layersthat leave their eggs at the hatching pens of their clan, they do not form
family units, and each chedalives done with its pets. Most chedachoose aSlink for their pet. Thereare
asmany different breeds of Slinks on Egg asthere are different breeds of dogs on Earth, and apparently
for the same reasons.

A typicd mongre Sink isasmall hairy anima with an ova shape, an undertread for moving, and twelve
eyes up on staks. Although most cheeladon't admit it to themsalves, except for the hair and the
ggnificantly lower inteligence, aSink looks



Figors 1, Typien! lorly Chussle Home: Compossnd

and behaves much like ayoung chedla hatchling. On Earth, it would be asif the most popular petswere
monkeys rather than cats or dogs.

Chedabodies are very wide compared to their height so they take up alot of area. To accommodate
these wide bodies without the aid of basements or multiple stories, the home and workplace compounds
also take up alot of area, so the walls go right out to the street asthey do in old towns on Earth.

An architect's verson of atypica chedadreet in thetown of Swift's Climbisshownin Figure2. The
East Pole mountains can be seen in the distance, while to the right rise the South Side dliffs marking the
South Sidefault line. The main Street is east-west, with compoundsin each Side abutting the didewalks.
Near the East Pole, the magnetic field comes up out of the ground so dl directions are hard-going, and
the cross streets are at right anglesto each other. In cities far from the poles, such asthe capital, Bright's
Heaven, the"cross’ streets are at an angle of thirty to sixty degreesto the easygoing east-west streets.
When moving aong these cross streets the cheda brace their bodies againgt the dippery didewallsand
push their way at an angle to the prevailing magnetic field to get to the next east-west street where the

rippling isessier.

The chedlalearned about traffic problems from the humans long before they had cities big enough to
have traffic problems. The street, with its double yellow line down the middle, isready for the turnfeast
glide-car rush.

Each compound usualy takes up a separate block to itsdf. (In Bright's Heaven, the "blocks' are
diamond- or triangle-shaped.) The street name markers are built up from the corners of the compound
walls, while the entrances to the compounds are identified with street numbersin thewall and the name of
the owner in the didewalk plate. The home compound on the left isamodern version with haf-circle
window cutouts and an inner walled patio areawith atri-poster tree. The home compound on theright is
an older versgon with smple square windows and no inner petio.

PLANT LIFEON EGG

The plants on Egg make food by extracting energy from the hot crust of Egg with their root system and
regjecting their waste heet to the cold temperature of the sky. One mgjor form
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of plant lifeisthe parasol or petal-pod plant shown in Figure 3. It has asingle taproot buried deep in the
crust. From the single root grow twelve strong, curving compression members or "trunks,” tied together
with tension threads to a central post. Between each trunk and across the top of the plant is stretched a
membrane "skin." The top membrane, facing the cold sky, is highly emissive and dark. At the end of each
of the twelve trunks are the pollen shooters and collectors.

The chedlaevolved from the parasol plant and still contain the genetic code for the plant form in thelir
genes. Under proper manipulation of their *hormone’ balance, they become immobile, dissolve their
internal muscles, and re-form into avery large version of the parasol plant called a dragon plant.




Ngw* 5. Cl»ft-Wort Plant

Upon reversa of the process, they regrow a new, young chedlabody to house their brain and nervous
systemn, which had been unaffected by the transformation. This anima-plant-anima process givesthe
chedlaamethod for rejuvenation of the body.

Another form of plant lifeisthe tri-poster plant shown in Figure 4. It puts out secondary trunkslike the
banyan tree on Earth, then grows an interconnected triple trunk system with membranes and tension
fibers completing the Sructure.

A third form of plant lifeisthe cleft-wort, well-known trademark of the Web Construction Company. It
isfound mogtly in crevicesin rocksin the mountainous areas at the east and west magnetic poles,
athough the hardy mountain plant also thrivesin the nooks and crannies of the homes and officesin the
citiesand towns. As can be seenin Figure 5, the cleft-wort plant uses the rocks and ledges to provide
mechanica support. A taproot at the base of the cleft climbs up the corner of the crevice to the upper
surface where it attaches onto opposite sides of the cleft with broad surface roots. The surface roots then
anchor tension fibersin a pattern smilar to that of a spider web in the corner of aroom. The web fibers
support amembrane between them. The upper surface of the membraneishighly emissiveto dlow waste
hest to escape to the cold sky, while the lower surfaceisslvery to reflect the heat from the hot crust
below.

STARQUAKES

The only "wegther" the chedla have on the nearly airless Eqgg is earthquakes or, more properly,
crustquakes or starquakes, depending upon the magnitude. While alarge quake on Earth has aRichter
magnitude of 8 or greater, large starquakes on neutron stars can reach an equivaent Richter magnitude of
16!

Having experienced a starquake at close quarterswith anumber of different instruments active and
measuring, we now have abetter idea of what alarge starquakeislike. Our present understanding is
summarized in arecently published book by some of the crew members on Dragon Siayer.10ur findings
are not sgnificantly different than the older publicationsin thefield that discussed how the vibrationa
energy inthe crust getstrandferred into the magnetic field and then into the dectronsand ionsin the
sparse atmosphere, 2,3 how the smaller quakes can be used to predict the larges quakes,4and how a

large

quake can trigger a core collapse or starquake. Unfortunately, being able to predict alarge quake from
smaler quakes was of little help to us humans who were there. The whole quake sequence takes placein
less than a second.
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Figure6. Tiddl Accderations AboveaMass

ULTRADENSE MACHINERY

Being ultra-dense themsalves and living on an ultra-dense world, the cheelahave developed a
technology of ultra-dense machinesthat isway beyond our present understanding, athough Eingtein and
others have given us some clues. Of course, even to approach Dragon's Egg with our spacecraft, Dragon
Sayer, we humans had to construct some simple ultra-dense machines ourselves.

Figure 6 shows the basic problem of getting to know aneutron star better. If our spacecraftisin orbit at
an dtitudeh above a neutron star of massM and radiusR, then only the center of the spacecraft isin free
fal. The rest of the objectsin the spacecraft (like the crew) are subjected to tidal forces.

Theamount of tidal accelerationa each crew member is subjected to is proportiond to the distancel
from the center of mass of the spacecraft.

L

= r

H.unITIHMHUI:SII*WTIHm



We wanted Dragon Slayer at a406-kilometer dtitude above Egg so it would be in asynchronous orbit
about the star (with the orbital period equa to the rotation period of the star). At thisdistance from a
neutron star, even though the orbital motion cancels the gravity attraction at the center of the spacecraft,
the acceleration due to thetidal effectsis 200 Earth gravities per meter outward in the radid direction to
the neutron star and 100 gravities per meter inward in a plane tangent to the star.

To counteract these tides the crew of St. George constructed atidal compensator made of six
ultra-dense masses arranged in aring around the spacecraft. As can be seenin Figure 7, thetidesin the
middle of aring of masses have atida pattern that is exactly opposite to that of the tides above asingle
meass. By adjusting the massm and spacingr of the ring masses, we were able to compensate the tides of
the neutron star and get close enough to the star to collect good scientific data.

Later, when the chedlawanted to shrink the ring of masses, the tides from the compensator masses
became stronger than the tides from the neutron star and it was necessary to "aug-
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Figure S. Tidd Accelerations of a Two-Sphere Tidal Augmentor



Figum 9. Two-way Time Machine

ment" the neutron star tides to keep the combined tides near zero. Asisshown in Figure 8, thiswas
donewith atwo-masstida augmentor. This mass configuration gives no net gravity force at the point
between them, so the orbital parameters of the object between the masses are not changed, but the
accelerations at points away from the zero-force point increase in exactly the same way asthetidal
accelerations above asingle mass. A full explanation of tida forces and how they can be compensated
and augmented by arrangements of dense spheres can be found in an old paper on producing picogravity
regions near the Earth.5

Thetida forces of aneutron star, and the compensators and augmentors needed to cope with them,
could have been understood by Newton, although he would have been amazed that such ultra-dense
gtars and machines could exist. The cheela have ultra-dense machines that are even more amazing. We
know that the chedla machines use technol ogy that goes beyond the Einstein theory of gravity, especidly
at the ultra-high dengties, fields, and vel ocities that the highly advanced chedaare able to generate.

The secretsto the fabrication of the ultra-dense machines of the chedaare ill locked up behind their
cryptographic code - in the HoloMem Crydtds a the Smithsonian Museum. However, just as Newton's
laws of gravity are dtill vaid at low mass dengties, Eingein'slaws of gravity are il valid at

high mass dengities, and they can be used to give clues asto what might happen in the ultra-high density
regionswhere the Eingtein lawsfail.

The chedlahad atime machine that allowed messages to be sent backward and forward intime. The
Eingtein Genera Theory of Relativity can be used to show how such amachine might be built, despite the
paradoxes that such amachine would bring if itwere built. Asisshownin Figure 9, if along, ultra-dense
cylinder is somehow rotated about itslong axis until the periphera velocity of the cylinder is greater than
half the speed of light, then a smple analys sbshows that there should be aregion near the middle of the
cylinder, but outside the surface of the cylinder, where space and time are mixed up. By choosing a
proper trgjectory, an object or photon can be sent circling around the cylinder with or against the spin of
the cylinder to emerge either in the past or the future. How the chedla managed to make aspinning
ultra-dense cylinder and keep it elongated long enough to send messagesis unknown.



Figure 10. Gravity Catapult

The workhorse of early cheela space transportation was a gravity catapult. We are not sure exactly how
it works, but again the Eingtein Genera Theory of Relativity givesusa

clue. It has been shown?7,8that the Einstein theory of gravity has anumber of smilaritiesto the Maxwell
theory of eectro-magnetism. In eectromagnetism, the basic source of all theforcesisthe charge onthe
electron. The charge generates an dectric fidd. If you move the charge to form an ectric current, the
current generates amagnetic field. It isaso known that if you increase or decrease amagnetic fied, that
changing magnetic field in turn generates an dectric field.

The same thing happensin gravity. The basic source of al the forcesisthe mass of whatever particles
you are using. The mass generates a gravity field. If you move the particlesto form amass current, the
current generates anew field that isthe gravitationa equivaent of the magnetic field. In Figure 10 we
show atorus wrapped with tubing carrying amass current T and generating the new fieldP cdled the
protational or Lense-Thirring fidd. If you increase or decrease the protationd field, it will generatea
gravity field G at the center of the catapult that will push any object at the center of thering in an upward
direction. The chedagravity catapults must work in somewhat the same manner, but it is aso obvious
that new physics must beinvolved. The Eingtein theory would predict that a machine using neutron star
density materid could not make a strong enough gravity field to catapult a spacecraft off Egg.

The most amazing ultra-dense machine the chedla constructed was a miniature space-warp. The Eingtein
Genera Theory of Relativity can give usaclueto itsformation, but only aclue, sncethe size of the
space-warp that they made was much larger than what the Einstein theory would have predicted. There
isardatively ample exact solution to the full Einstein field equations that describes the exterior field of a
dense spinning mass. It is called the Kerr metric solution.

If you assume that the spinning massisin theform of an ultra-densering asis shown in Figure 11, with
massM and electric or magnetic chargeQ, then using the Kerr metric, it can be shown9-10thatif the
Spinning ring is dense enough and spinning rapidly enough, it acts like aspace-warp and atime machine
combined. When asmall object is sent through the center of the ring, it does not come out the other side!

Instead, the mathematics predicts that the object enters a hy-perspace where time and space have been
interchanged. If the object is moved with or againgt the spin of thering, it is moved backward or forward
intime. To return to our universe,



the object is merdly moved back through the hole in the ring once again. Such arapidly rotating
ultra-densering is obvioudy unstable and it took al the advanced technology
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Figure 11. Kerr M etricSpace Warp

of the chedlato keep the ring stable long enough to attempt a

rescue.
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