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THE science of astronomy concerng sself with the great and the small, The

smaller atom

well as in its science,

s ERHAPS you or T would have hesitated to call
him human, this strange small man. He seemed
lost in the great dim-lighted observatory. On
all sides of the room panels of gome polished
black material glistened in the ruddy light, and
on al! their great surfaces were instruments and faintly
glowing screens, High above the smaoth floor a great
transparent roof was flung in g half-glimpsed arch,
glasslike it was, but the lack of beams told of a strength
and toughness no giass ever knew. Through it came
every vibration that struck it, infra-light or ultra-light.

ow in its center thers glowed & great mass of lambent
red flame, the dying sun. To Hal Jus, astronomer, the
Yoom was flooded with the light of the noon-day sun,
The dull red glow that gave even hig pale face 5 ruddy
glow was to him pure white. But then Hal Jug could
gee heat, and to him blue light was a scientifie term
for a thing beyond hyman vision. .

Ten billion Years had wrought strange changes in
the'human race. For ten thousand thovsand millennizms
they had lived on the blanets of the solar system, but
Bow the mighty sun was dying. There had been no
decadence in this race, through all their history had
®ome a constant fight with a persistent enemy, Nature,
‘8ut it was kindly enemy, for the contest had con-
Btantly developed man to meet the new emergencies.

en thousand years 2g0 the sun had grown toc cool
supply heat enough for man; it was no longer pos-
gible to Five on the frozen planets, and the two greatest
of them had been hurled acrosg the system to feed the

3ot

distances in the stellar world are inconceivable by man—so much so that the
astrorRomes’s unit of measurement is the light year,
the ultimate smallest units of matter figure—the molecule is broken up and the
is formed, only to be disintegrated into electrons and protons,
Energy and mass enter into the strange cycle.
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dying fires. Jupiter and Safurn had been gpacrificed,
Neptune and Uranus had long since escaped from the
weakened clutehes of the vanishing sun, and now of
the family of original wheeling planets, only four were
left: Mars, Earth, Venus and Mercury. And new again
the firea of the system ware dying too low. One and
a half million tons of matter must be destroyed every
second in that titanic furnace to supply a comfortgble
amount of heat. In our day three million tons of matter
vanish every second, to be poured ont as a mighty flood
of heat and light that swesps across the depths of apace
to us. The inner planets had been drawn far closer
to the parent body, but even these herolc measures
were failing,

Hal Jus worked at the controls of the electroscope for
& moment and on one of the lambently glowing screens
an image began to form, grayish at first, then quickly
taking form and eolor. A great sphere awam on the
screen; slowly as Hal Jus increased the power the body
Seemed to come nearer—it grew larger: it filled the
sereen, then rapidly there came a picture of low, age~
old hills, worn low till they searcely lifted their heads
above the surrounding country. A mighty city of glig-
tening metal buildings rising tier on tier a few miles
north seemed to dwarf the hills into utier insignifieance.
Once & hill had lifted its proud head far into the bhlue
of & two-hundred mile thick belt of atmosphere, bui
now the once mighty Mt. Everest alone remained as a
relic of the high-flung mountzins that old Earth had
once known,
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High In the Jet black aky,  seant hundred rifles from

the ground bolow, & mighty space-frelghter wan talklag

off for Venus. The thin bait of simosphere permitted

it to reach g high speed quickly, Already it was in full’

stride and heading at 1,000 miles & second for Venua,
The scene on the screen blurred, grew gray, and faded

out. Hal Jus was shifting the great electroscope tube.
Again the screen glowed, and again an image -appeared,
It cleared quickly, then suddenly leaped into full life and
color. The scena showed mighty machines working in
. great pit of freshly tumbled soil. It was s land of
intenss shadew and where the dim red light of the dis-
tant sun did not touch, thers was intense, utter black-
ness, There was no atmosphere here. And now, as a
grent freighter awung low, a machine on the ground be-
Jow turned on a ray that stabbed out sharp and brilliant;
» moment later the frelghter tug lifted a half-million-
ton piece of the planet on its attrector beams and
rapidly gained headwsy as it shot off toward distant
Venus.

The view became wider, the figure of the machines
smaller, Then, as Hal Jua increased the cobservation
dlgtance, the entiro planck cams inte view, as mueh of
the planet Mars as waa left, ‘The grest exeavations
were extended over all the surface. They were paring
it down from all sides leat they disturb the balance of
the planet.

Agnin the sceno went biank, Now there formed on
it 8 view of the starry heavens with glowing pinpoint
atars. Suddenly this began to expand; star after sfar
was forced from the field as the growing picture cen-
tered on one that burned bright in the center of the
fleld, Mighty Betelguese glowed in the center of the
fleld. It was a blurred image, like a tiny disc, but
tremendous as was the power of the instrument, it
could not have cnlarged the image to that extent. The
disc-like appearance was due to the tremendous bright-
ness of the star spreading o bit on the sensitive vision
receiver cell,

Slewly the mighty instrument swept over the field,
Here nnd there a star would leap out of the darkness to
form & burning disc, 88 one of the stars distant less
than & dozen light years, swept across the field. Then
at last came a star that blazed out as a burning dise
an inch and a half across, emitting long tongues of
ghooting flame. Slowly it crept across the field. The
inatrument was adjusted for the motion of the Earth
and this slow creeping was due to the motion of the
star through space. Around it, far off across the
field, circled a lone, small planet. Hal Jus watched it
a while, then turned with a call of greeting, snapping
off the current in the mighty instrument as several
men walked in. They were seated now in gseveral rows
of cthairs before the Iargest of the screens that were
suspended on the walls of the room,

For ages men had known that the sun was dying.

In our day men can tell that within the next ten -

or eleven billion vears it will become a closed star—
not a cold star but a closed star. The energy of the
aun comes from the destruction of the matter of which
it is composed, which becomes floods of energy. This
change ig possible at a temperature of 40,000,000 de-
grees C., but below that it cannot take place. Thus, at
the center of the sun, wheré this change is taking place,
the matter iz at that terrific temperature. As the sun
grows older, more and more of the matter sinks into
the center and reaches the reglon of awful heat. The
atoms are so violently colliding with each other at that
temperature, that the atoms themaelves are knocked to
pieces by the violence of their eollision. If the molecules
of a substance collide sufficiently wviolently, they are
broken up. Thus, at 5000 degrees, the molecules of
water collide so violently that they cannot maintain
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tiremuelves; and $he sheaks broak thém down tate hydros
. gan and oxyzen atoms, . But wi 40,000,000 d3zresa’ tha-

" Neptune had been freighted o the habitable planets.
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atoms vallide so viclantly they: aresdssomposed

subtle chamge,takes place, and the elecfrons”and the

protons suddenly -are gome, and in’thelr.pluce is an~?
equal mass of energy. ' For emergy:in-any,form has
-mass, and mass in any form is & measure.of the energy .-

; Into 5
protons -and electrons.. At this tempavature,a farther, &

content, Thus to say “one gram” is an ‘essier way of .
gaying “nine hundred million million million ergs,” but *
the two mean-the sanie to Nature, . Now an atom is -

something like a porcuplna with his quills up; it is
much bigger in looks than in fact, only an atom has

much longer “‘quills.” "An atom has much more empty °
space than anything else. Suppoese our porcupines have -

quills a mile long.
won't be able to pack the animals very closely, but if
wa can induce them to become more friendly and lay
the quills down, then the density of our imaginary

population of porcupines will be greatly increased,

1f all those quills ave on and we

Similarly the atoms, with the electrons revolving in wide

orbits, escupy a wmuch greater space than they really
need. In the tremendous hest of the Sunm, the atoms
are 8o battered, the electrons are knocked off the nuclosr
protons, and we ean imagine the quills now lying down.

The density will be far greater. This iz demonstrated .

by the density of some stars which are now known
to have a density of over 1000,
of packing the electrons and protons in the center,
which is gradually geing on in all stars,

Gravity increases four times if the distance is halved.

As the matter inside becomes denser and denger, the-

star contracts,, til! finally its density reaches a tre-
mendous figure,

The Sun in Hal Jus's day was becoming a closed star,
Long since the X-rays had ceased. Gradually the ultra-
light and the blue light had diminished; tha red and
infra reds had been accentuated; for the light was
changed by the passage through that intense gravita.
tional field. Hal Jus had, less than two thousand years
ago, predicted the exact time of the Sun's final decay.
After ten more years the Sun would be unable to sup-
port ita family. The planets they now inhabited—Earth,
Venus and Mercury—were supported artificially. The
atmospheres of all the planets had Iong since slowly
dissipated into space, and with them had gone the water.
These vital things were being replaced conatently by
transmutation of the elements of the rocks of the
planets. Long ages ago Earth had had a large satellite,
which had been used through the ages to supply energy
for the factories of man, and to supply the necessary
atmosphere. The satellites of Mars had gone as had
Saturn with its rings, Jupiter with its satellites, slong
with the asteroids; but before it eseaped, much of

And now, since Mars had grown too cold, it too, wal.
being sacrificed. Already it was honeycombed with
great caverns that had been used as sources of me-
terials and energy. Now it waa being®split up into
amall parts, and freighted to the other planets. Already §
the work was well under way. Mars wag furthest from
the sun, and smaler than either Venus or Earth. .
But when men were assured that thers was oo hopq
of life in the solar system for more than half a life
time, they began an even mora frantie search for stil §
another way to overcome this last erushing blow o'}
Nature, :
But at last & thing wag announced that switched the
endeavor of the scientists to a new line, The impossible]
was done. Einstein had said that it was impossible ¥
signal faster than light. Bat it had at last been don&;
A sgeientist had signaled the seventy-five million mis
from Earth to Venus {n so short a time that the ca

Thig is the result-
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{t: The nigual was sent by radiy and by the new methed
exactly simultansously, and when thoy reached the atg.
tlon on Vaius, the differenve in time wag just long
enough for the radlo to make the trip, It was a modi.
flation of somothing that we know {n oyp day, a modi-
fieation possible only to these descendants of ten bilHon
yearsof science. Phase velocity we know.
pass through certain materials, the index of refraction
is lens than one, and this can only be true if the velocity
in those materials is greater than the velocity of light.
The true velocity of the rays is not, but there is a second
velocity, the phase velocity, that under those circum-
stances is greater than the velocity of light,

Phase velocity is due to a wave traveling along the
wave chain. A man can go faster than the train he ig
the engine, but practically
spesking he cannot reach the station before the train,
Similarly, the phase velocity cannot reach the station
before the light or X-Rays do. But for countless ages
the light has poured forth from the aun, and n mesgage
sent down that long train would ba able to-go many,
many trilliona of miles at & speed far greater than that
of light, That was the new hope of life. For man
must escape from the dying sun or perish with it, And
now the experiments were pushed forward with new
hope.

Then & briiliant young physiciat, scarcely through the
seventy-year course in one of the great techniecal insti-
tutes, devised a new machijne that brought the idea con-
siderably closer to complete success, Television had been
invented many years age and constantly improved, Long
since had they gotten away from the scanning appa-
ratus, and the principle was wel] nigh forgotten, but
in some dusty, neglected volume Morus To! discovered
the diagrams. And, with a simple arrangement of
known machines, he made a wonderful mechanism thpt
had been worked on for many, many ages. He made n
seanning machine that worked in the fourth dimension,
thercby being enabled to sean all the other three simul-
taneously. His first experiments led to amazing
images, which, thrown on 1 fourth dimensional screen,
could be seen to pick up solid bodies The work of Jift-
ing themr was done by the motor-driving the fourth
dimensional projector, The drag of the body’s weight
tended to throw the image out of adjustment, but by
making a very powerful motor, they could show the
image of a man lifting thousands of pounds! The
Images were absolutely solid. The man did no work,

And then eame new developments. The experiments
were safer now. Wherever danger. wag ineurred, the

g ientisi merely made his image do the actusl experi-

ment! But Morus Tol still led the fleld. Tt was he
developed the apparatus that could project
c and have them come into three dimensions,
being without the aid of a prejector at the receiving
end, Already the machines had been used in connection

with the Phase-velocity signaling system.

T was while he was working on the development of
. his apparatus that the fatal accident oceurred and
killed him, Luckily he had kept a carefy] record of all hig
experiments, and men were able to duplicate them with

¢ aid of the remunants of his apparatus. He had been
working on the actual making of the images; he wanted
te be able to keep them real without the machine; in
other words, he wanted to give them actual existence;
be wanted to reconstruct, atom for atom, the object
under his fourth dimensional scanner.

He had been trying to find some ray that would re-
to the individual chaFacteristics of the atoms
Under congideration. He had found it, but finding it he
Yad mot his death. The ray had sttacked him somehow.,

When X-Rays

H

1t dosi not acorn kel that he axperimanted on Aloacit - -

witheut trying It on 2oms inanimats body firet, ;. But
perhapa he did, At any rate,

i did what he hoped, 1.

9

scanned him, and recognized aach individual'atom, and.

saparats molesuls, and as far as it went, it was gug-

cessful, - But i seanning him the ray released all the
energy in the atoms of his body. He wagslkilled in-
stantly and most of his apparatus
However, enough was saved to make & bpginning pos-
sible for the others. And on this basis they built, - .

As the ray scanned and recognized an atom it drew
out its snergy, to leave it free. This had fused the
apparatus, stopped the ray, and . killed the scientist.
Knowing the danger, others experimented. By draining
the energy away safely they scanned a small object, and
sent the signals to another station where, by feeding
the necessary energy into the machine, they were ahle
to reconatruct it. The first step had been tsken.

But it required many years to develop this appa-
ratus. Now came the greatest problem of all. They
must flnd some means to send the material image to a
predestined terminal without having a station there to
receive it.- This could be done with a three dimensional
shadow image. Could they do it with the solid bodies?

The ten thousand years had dwindled steadily—five
thousand had passed before the development of the
fourth dimensional seanning. Morus Tol was still a
Young man when he was killed, but with four thousand
two hundred yesrs yet to go, they met their hardest
problem, and they were without & geniua to solve it.

The long years had dwindled to less than two cen-
turiés before there came a man who solved the problem
of a refinement of the vibration control. It is as im-
possible for me to deseribe the machines of that day as
it would be for a blind man to deseribe red to another,
It i3 a thing inconceivable to each. But it was done—
only to find that the shock of the journey killed all liv-
ing creatures. And then, ten short years before the sun
at last faded forever, the last hridge was crossed, A
man in a space ship was projected from g laboratory on
Earth to a point near Venus, All the System watehed
that demonstratien through the naws machines,

Long since they had decided where they would go,
Now that they could travel with alinost infinite speed,
they chose a goal that would be safe to life for acons
to come. BETELGUESE! It was their goal now,

And now out in space the great sending station wags
constructed. The ship to be sent was put in position
before it; the scanner viewed it; and the signal for
each atom and ench molecule followed each other in
swift flight on the train of light waves that was their
wire. One billion miles from Betelguese the ahip would
be reintegrated from the energy sent along the beam
of the phase-velocity sender.

And now, in the observatory of Hal Jus, the greatest
men of the system had gathered to watch those men far
out in space. With them had been sent another machine
to be operated by one man, a miniature phase-velocity
sender that could, if necessary, send the ship back. This
was to be stationed in space, going in an orbit about the
mighty star.

Now, above the soft whirr of the news-casters fo-
cussed on the great screen, there came an audible sigh
of excitement, as there fliekered on the greet screen &
dim gray image, blurred and indistinet, Well it might
be. Sent on the phase-velocity projector across the uni-
verse, it was bringing them the scene within the re.
created ship—suddenly the great screen was filled with
a brightly lighted scene, and through the sound pick-up
came 4 subdued hum of the mighty engines in the power
room. Through the windews of the ship they could see
a brilliant shaft of bluish light pouring over the floor.
Out through the main pilot's window they saw the

was utterly ruined.
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blazing fleld of stars—and there thoy saw one dim ved

gne, barely discernible. Probabiy if they had been there -

they could not have seen it, Only tha Eupar-sengitive=
ness of the machine made it visihle—thelr sun as it
looked millenniums ago! For the light had been travel-

ing slowly for thousands of years to reach the distance

their machine had reached in lesa than an hour.

The men had been anesthetized before the process
began, and now they lay in deep sleep. The automatic
controls were running the ship, taking complete charge
of it.

Strange those men would seem to us. They were under
four feet in height, with great barrel chests, long arma
and short legs. The dying planets had scant atmos-
phere, and economy advised a low pressure of the pre-
cious gases, lest too much diffusion take place; and
Mereury, the smallest plenet, put a distinet limit to the
presaure. They journeyed from one planet to the other
go frequently that an equal pressure on each way almost
a requisite. The long arms ended in slender, deliente
fingers that were the most perfect tools ever developed,
And the toes, too, had become highly prehensile. The
many machines that man had built had required all his
directing powers, The fect had at first been used only to
push pedals, but gradually there came other purposes.
Those members could be ro usefull

The head wns not much larger than ours, but the
high, straight ferehead seemed much larger on the
amall man. The brain was desply creased, the convo-
lutions so complex that, without increasing the size
greatly, the surface had been multiplied many times.
And it ia the surface area that counts, Their large
eyes seemed 1o hold a gentle benignity that would so
transecnd ua ns to leave us contented {o watch only;
atill, there waa in them a fire of ambition, of hope and
of ndventure. But we can no more hope to understand
their personality than a child of o few days can under-
stand us.

But now the men in the car cut in space were stira
ring: consciousness was returning. The Commander
approached the view plate now.

“Sir, I wish to report a successful trip. Betelguese
is within one billion miles. One man has died, but the
ship’s doctor will have him around shortly, as his body
temperature is still above 55. We will head for the
nearest planet, connecting you now with the outside
view plate.” -

The sereen weni dark a moment later; the gray sur-
face showed thousands of gleaming points, distant stars,
and here and there were a few tiny dises. These, ther,
must be planets of this mighty sun. Rapidly cne of
them was growing, expanding. Socon it was an inch
across; then it grew rapidly till the shining disc cov-
ered gll the glowing screen. They had been approach-
ing at 2000 miles a second, but they slowed down to
the more moderate pace of 100 miles per second.

Now they saw a strangely glowing light coming up
from the planet below. It seemed to approach quickly

. —then the screen went blank, {o be lighted 2 moment

later by the scene within the ship. There was 2 rapid
hut efficient scene of action. The commander stepped
up to the view plate. Just as he began to speak, the
screen went gray, the image blurred, then cleared for
a moment: there was an expression of sudden astonish-
ment and surprise on the face of the young commander
—-then agnin the screen was dark.

Three hours they waited, but there was no sign from
the far-off ship. Silently the men filed out. Bui day
and night that screen was watched. It was late in the
evening of the second day that they were at last re-
wnrded for their vigilance. Ths screen was suddenly
shot over with a streak of brilliant red; it glowed green,
then went dully gray. A few minutes later it was

RIES QUARTERLY .

again illumined, but now the gray SHeld vagalvad itealf
inta distorted images; men peemed werking Zrantically
over the inastrument, then the gueer chirping Sounds of;
the voicea suddenly underwent a change, - The acreen.
cleated; then shetp and diatinet came the Words across
the void and the picture of that far-off scene, They were
looking from the top of a great rugged clifl of sharp
rock such as no living man had ever seen, and the
scene beyond was even more strange to their eyesl~
Great wooded hills rolled off into the distance, and over
the carpet of bright green was flung a marvelous canopy
of blue, in which there was set a wondrous jewel that
fiamed biue in majestic splendor. As large as the sun .
from Mercury it was, but so bright one could not look .
at it. And in the far distance there rolled & mighty:
ocean of sparkling water. Such a scene no living eye
had ever seen, save in the ancient records, where thers
were ghown the great space flyers hanging over mighty
stretches of such water, But in the center of the field
was that which riveted the attention of all. There they
could see the twisted wreck of the mighty flyer. The
great heams were bent and torn apart, the instruments
and machinery were wrecked, and to one dide there wag
a great pit that the machinery had blasted in the soil
before it was shut off.

The projector now showed the members of the crew
of the ship working busily at the makeshift apparatus.
They were using hand disintegrators for power sup-
plies. The apparatus was that which they could salvage
{from the wreck, and faulty. Frequently as they
watched they would see the connections are across, the
geene would fade, then come back as quick work re-
paired the connection. The disintegrator power units
were much overloaded and heated so badly that they
had te run them in relays. They could not attach more;’
there was inaufficient cable.

“Gir, we were attacked by hundreds of strange bLeinga,
They seemed pools of force, living, sentient beings, hut
the electronie-activity indicators indicated a frequency
that denotes atomic forees. I beliove they are belngs
living on atomic energy. They have no material bedy.
Heat rays do not affect them in the least, They phed
disintegration rays as a repulsor screen does mefeor:
ites, They are unaffected by our most powerful explos
gives. They have tremendous power. One of them
took our space ship and threw it violently away with s
terrific an acceleration that the neutralizer was damaged
overcoming it. We tried to flee from them, but they
seem to be able to go with a speed approaching that of
light, and easily overtook us, Finally they forced uf
near this, the sixth of the ten planets, and threw u
down. The machine was wrecked, but the neutralizer
crippled as it was, saved us. The matter disintegrator
was broken open, and the power ray tore up the groun
a bit. The atomic creatures are hunting us, I believe—
they are—there they come—they can blanket our power
somehow: " ‘ : .

The sereen went gray-black, Never again did they
hear from that expedition. But that voice across
void had served as a warning to those that followed.

IT was scarcely a month later that a second exped:
tion of ten ships was projected, one after the othehy
across the infinite void. ‘These ships were fully arm
but they had come to investigate, not to fight.
enemy seemed to have some strange weapon that th_ﬂ' ’
could control from a distance; it was a weapon not 18
conceivable to these people, merely one unknowr.
the Things were in truth living beings was incrediblé
it was the terrible shock of the sudden attack th¥
must have made the men engender any such strange ¥
lief. But the expedition npw on its way would solve H
problem, no doubt. Again came that silent meetin

£



ffal Jus's groat domed !ubémtqry. The greatest men
of the System had sssembled; they wers belng eallad
in in consultation to exmmine the weapon of the enemy.

Hanlos Tonn, the Byntem's groatest Moleculist, gs thay

called chemists, was there, Tal Noa, tha genfua’ of
Physics, and Tornok Lor, the great Atomist, and the
greatest specialists in every line were present at that
conference. N

And now before them the great sereens glowed mist-
ily. Then slowly they cleared to show in gray outline
the interior of the far-off ships, Fach ship was repre-
sented by a great seresn. And now, as the ship gained
solidity, the acreens cleared, the images became sharp
and strong, color filled them out with greater detail,
Then slowly the men stirred, They moved with return-
ing consciousness, and took over the control of the ships
from the automatic controls. One by one they reported
back to headquarters, There was only forty-seven
seconds’ dolay in the tima of tranamission of signala
now, so they maintained two-way communication.

The outside projectors were switched on and the fleet
fell into a smnll cone formation, With the flagship in
the lead, they set out to investigate the planets from
a distance, The electroacope on the fingship should per-
mit them to make Tuirly close surfaee examinations
from 2 safe distance, _

. Ten plancts they found circling the mighty stay,

Three of the planets would bhe directly habitable for
mnn. But on none did they find the great cities they
had expected to see. They only saw strange globea of
lambent fire darting about. From planet to planet they
weat, the red glow lighting a great sphere twenty feet
in diameter, but for a hundred feet about it the air
glowed purple under the ionizing force of some strange
radiance,  When they moved, they ware shooting
comets, with brilliantly glowing heads of red and long
tails of blue. But they seemed to live on all the planets.
Even in the blazing minor star they lived, darting in
and coming out of its flames ng unconcernedly as a Sola-
rian ship would dart in or out of an atmosphere. Could
it be that those men had spoken the fruth? It seemed in-
credible—impossible—-but these men had learned mil-
lions of years ago that nothing is impossible, and were
ready to credit anything if they had reason to believe
it s0,

For two days those great ships wheeled above the
planets, deep in space, undetected. Then one of the
glowing Force beings passed close—a scant ten thou-
sand miles away, and through the electroscope, and by
means of the electronic activity meters, by spectro-
8tope and pyrometer, by all the complex instruments of
their age, they studied him. And the result was con-
tlusive, They were living. sentient beings—Force crea-
Yures, conscious pools of titanic energies, forces so great
they lived by, that no material bedy could serve them,
and their limbs were the forces that nature had given
them, Those forces, which man had spent thousands of
Years in discovering, a kind nature had given these
beings. But in return she Seemed to have decided that
they needod no brains, for they possess no intelligence.

2d man waited another billion years, there might have

n intelligence developed in thege strange creatures.
At an intelligence it would have been -~ an inteli-
Eence based on forces of atomic naturet

But they too had been discovered. In some strange
way the ereature had sensed them, and sent a call to his

tiends, for across all the system they could see the

Tahge creatures racing at a velocity that eould not be
Mmach short of that of light, for while the men were
material, and as such could not travel at that gpeed, the

Tce heings, by their very natures akin to Nght, could
Very probably attain to that motion.

.8itipa,

-

‘THE VoD *

HE battle was on, At first the forss balags huny |
ia & 3phéte, & three-dimenstonal cordon, aboitt the .
then suddenly their lambent ved:glowed mors
gtyongly, and the sereens In the far-off faboratory went
dark, They had in some way prevented the transmis-
sion of further mesanges. The men at once formed the
ships in a great tube, with the one scanner ship in the
center, and then ona by one they dropped out and wers
sent acrosa the void-—hack to the Sun. - S

Then one of the watching creatures darted forward,
toward one of the great ships hanging there in apece.
As he came within range 2 disintegration ray fiashed
out, touched him, end was shed from him in great leap-
ing sparks ag the energy was met and opposed. A heat
ray leaped forth--the creatura Paid no attention to that,
did not even bother to oppose jt—only circled cloger, A
stream of explosive bullets wera launched at it, but they
affected it no more than the heat ray, It seemed hope-
less. And now the creature hung there, and suddenly
be underwent a strange change,
of his strange force-pool there sudden!;g‘ appeared‘ a
strange nucleus of glowing violet light, a nucleus that
spread throughout the twenty-foot aphere of lambent
red force. But it was shot through by strange streamers
of waving angry red. Then these strange streamers of
fiery red seemed to condense to two main streamers that
reached out and out—and touched the great ship. There
was 2 blinding flash of red light—and in place of the
great ship there floated a slow cloud of fine, fine dust
that glowed softly in the light of the blazing sun, Then
the strange streamers seemed to conitract, to lessen, and
with them the strange purple light from the creature.
Stowly, gently he foated away, Of the fleat of ten great
ships, and the accompanying matter-sender, aix ghips’
returned. The rest floated out there {n the interplane--
tary space around Betelguese.

The men of the system had data to work on, but a
great deal of work was yet to be done. They must’
find some way to destroy these pools of foree, Only
forces could affect them, and they must find one that
wag fatal to them. Only ten short Years remained to
them, so, although no weapon had heen developed, 2
great battle fleet was started, that the ships might be
ready when at last the weanon was developed.

And on all the worlds great works were to be done.
The records of a civilization ten thousand thousand thou-
sand years old must be collected and prepared for their
journey across the void. The exhibits from musenms,
ages old, must be packed with tenderest care, They had
strange exhibits there of the first beginnings of civili-
zation, tools and weapons of Savage man, strange things
that killed or injured by throwing small bits of metallic
matter at the enemy. Strange clumsy vehieles they had,
inade of metals that corroded so rapidly as to fall to
pieces in a brief 1,000 years or 80, unless they were
preserved in an atmosphere of argon and driven by great
clumsy engines iapping the slight energy of molecules
with an efficiency of hardly 10 per cent, Other ma-
chines that had been intended to drag man through the
air, not supported hy forces, but held up by air! Then
came the first ancient antigravitors; then the swifter
machines propelled hy the energy of matter, ’

Exhibits unutterably ancient they had, and these mus
be sent acress all that void. Irvaluable archives they
were.

But with them must go their own great machines,
mighty mechanisms for producing their foods, for mak-
ing their ships; the thousand and one things that went
to make up the great strueture of their age-old civiliza-
tion. And huge sending stations of inconcejvable power
had to be erected to transmit them. TEtanLc projectora
capable of sending a2 machine weighing a quarter of a
million tons in one scanning. Other machines were so

[

In the glowing center
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huge that they must be eut into sections and sent in
pieces, : . -

GREATER work—a qulieter, invisible work——vwaz

being done by tireless workers in the laboratories.
Fifty-three hours 8 day they worked In the great gov-
ernment laboratories on Earth. On Venus the shorter
day made shorter hours desirable. But ‘steadily.the
acientists were working on their problem. At last the
Minus Energy was developed, They weres to try it out
before equipping the entire fleet with if. At last {en
ships were equipped and sent with a scanner machine
to Belelguese.

Now they courted an encounter with the Force Gianta.
They were soon satisfied, for thousands of them came
ot terrific speed the moment t{hey attacked one, That
firat one had floated Into range as they threw a search-
light on it; then, as it began to color with the deadly
violet and red destruction, a tiny projectile was launched
ot it. Not more than six inches jong by two in diameter
it raced at its tarpet at nearly a thoussnd miles a
second. It was carefully followed by the anxious watch-
era at the ship's electroscopes—it reached the floating
Thing, and exploded,

But perhaps you or I would not have termed that ac-
iion explosive. That little prejectile contained several
pounds of half-destroyed matter. It had been used as
a fuel in an induatrial plant, till it had been about
half annihilated, and now it waa in that eurlous, border-
line condition, when it had s tremendous tendency to
absorb energy and beeofne matter again, and an equally
tremendous tendency to release its energy and he-
come free energy na light or heat. The conditions de-
termined one or the other, and the new Minua Force
shells wero uaed under conditions of space that made
them exert & tremendous fendency to become matter.
Billions of billions of erga of energy they could absorb,
and would nbsorh. They drew it from all the sur-
rounding ether so rapidly that it had the effect
ont all surrounding substance or sources of energy of
being in contact with something at a temperature far
below absolute zero. The result was cbvious. When it
was st off, ali light, heat, or any other energy within
a region of ten miles or 8o, was instantly drawn to it,
until it had been satisfied. It was an energy vacuum
shell,

That first Atomic Giant did not last Jong enough to
warn the others. It was an entirely unexpected form
of attack, snd when the light of the mighty sun could
once more be seen through the spot where the Minus
Force had been sent, the Atomie Creature was not there,
all ita great foreces had been drained from it And,
being only a pool of force, it vanished.

But now there came from sll directionsg great streams
of the Atomic Giants, They seemed to suddenly appear
close at hand, apparently coming from nowhere. They
fraveled as fast as light, therefore they reached them
as soon as the light, so that their approach was in-
visible. Only when they slowed down could they be
reen. And now, from each ship came steady streams
of these Minus Force shells, Thousands of the energy-
absorbing projectiles flew in amengst the masged ai-
tackers—and many of them tock effect, drawing the
energy from the great creatures, destroying them ut-
terly. The weapon was a succesa! They firéd a second
volley when cthers of the creatures came within sight-
ing range—but they did not affect the Atomic Giants
this time. Great dark patches appeared, but the crea-
tures that had been there before, were there now, as
powerful as ever, quite uninjured! What did it mean?

They did not know. They only knew that the enraged
¢reatures were cloging in on them, closer and closer—

and now the ships were being sent back to the system

‘thoge ages no stronger, more inert metal had ever been' §

as repidly as  possibles=one-two-th SHP-~by
morg could not got throngh-the othern wory:cornered
marooned in Infinity by the destruction of the sender.
The Fores Creatures, utterly immuns to thio Minss Forey
shells atiacked uncheéoksd, grlpped. it .with :stranes
forces,” limbs, hands or gripping' foree, that torel
through the foot-thick alloy like so much tissus paper,:
metal, which was fifty times as ‘strong as our frail’
steel,- & metal whose moleenles had been designed by the'
gcientists of the race millions of -years ago, and in alf .

found: But now that tough envelope was torn open,
for the forces of atoms were greater than the forces
of molecules, and the creatures used those forces.

But those marooned ships were lost—destroyed soon
by the vengeful giants. And the forces of man on the
far-off planets .of & far-off sun were worried anew,
Their weapon was a failure after all.- . Some new thing
must be developed. But how did it happen that the
firat attempts were successful? The scientists believed
it was due to the fact that the firat sttempts were utfer
gurpriges to the creatures—they were taken before they
could prevent tha loss of their energy. In some way
they were able to build a barrier about themselves
that prevented the loss of energy, even “as it prevented
the penetration of the energy of the disintegration roy, §

But man must develop some now, sBome stronger
weapon. The time was getting too short for more
failures. For Hal Jus had announced a discovery thal g
made men even more anxious to abandon their age-old §
home. The Sun was to becoms & nova, These flaming
stars had been known and studied for ages. Dim, old
stars they were that suddenly flared up for a brid §
period of intense activity, then quickly faded back even §
Jower than beforg, Tt behooved man to meve quickly §
A mighty people that for ten billion years had slowly B
built up the mighty structure of their science had to
move, y

Many weapons were tried, many expeditions of twb
or three ships made the trip, and attempted to destroy §
the creatures. Some succeeded moderately well, others §
met with ghastly failure. . -

Two brief years now remained to them. Expeditions
to many of the younger stars within range of theiz §
great projectors were made, but always they brought §
back bad news. Here they found no habitable planets;
there the sun had not yet developed planets, and thert
was no time to stop to make and cool off a planet
That would require a century, even for one as small §
as Mercury. They raust migrate to Betelguese. Bo
Toralk, the mighty sum without planets, was kept ia |
mind. If necessary, they could make the planet, a2l
while it cooled, float in space, living in their mighty
ships, making air and food and all their needs fro2§
matter torn from the sun, The great battle fleet of§
thirty thousand ships was ready. Each ship, two thot)
sand one hundred feet long and three hundred fedl
beam, wag ready to start. They merely awaited thg
hoped-for wespon, S )

At last it wag discovered. Another of the test trifj
was made. Three small ships went, and one senden#
that they might return.” ]

In the depths of apace they were re-integrated,
now they slowly proceeded to the blazing star befor'@
them, then hovered near one of the cireling plane&
In & moment they were discovered, and literally the
gands of the glowing creatures darted up from g
green, brightly lighted world below. These creatur
had learned that these ships were hostile and ag 124
drew near, they were already changing to that fl
violet, streaked with red. Great faming streamers ¥
force reached out o the ships, but in that instant i
ships suddenly seemed to shimmer, as an object #
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The entive wall area of the great room was covered with projecters, and before each one

sat e man, but ihe mighty eylinder in the center was carefully railed off.

through heated air, and around them there was 8
strange, pale radiance, o radiance that seemed to have
substance. It seemed to flow, to move, yet always
femained as a strange, half-vigible, milky shroud, that
Birrounded the ships. And then the streamers of
Blowing death reached out—touched it—and disap-
Peared! The creature leaped back, 23 though in pain,
writhing away. The usual color of the creature was
Siffused by 2 pale, but growing green——then as the
*2d was mere and more overcame by the rising green,
'the glowing shape grew misty—then like a puff of vapor
-Mfore n breeze it was gone—the great Atomic Qiant

had been mortally wounded and before their eyes, had
died. Instantaneous dissolution had taken place.

The others held back in fear. There was some-
thing new to combat and they went cautiously. Now
there leapt out from the nose of the ship a long beam
of the milky, glowing rav—it touched one of the great
crealures—there was a slight flash of Hght—and it
was gone. Then the glowing ray awept around and
eraged those forms there in space, erased them 83 one
might wipe the image from the screen with the flick
of the awitch. And then, precipitately they fled. They
were beaten; they could not attack this new ship.
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Aﬁnoss the void it was sont, whils ths faw men Isft
in the ray machine awaited the coming of the

mighty battle fleet that would soon be ready. Around

them glowed a pals, scarcely visible field of lght, De-
fenseless they seemed as they lived and slept in the
ear swinging in ita orbit sbout the blazing =zun, but
many of the Atomic Giants found the mighty strength
that lay hidden in that thin wall of aearcely visible
vibration. And constantly the men were observing the
planets and communicating the data to the leaders on
Earth and Venus,

And in the System wild activity was going on. The

entire force of the machines of all the planets was
concentrated on the production of the great generators
of this new force. It was. gimple in principle. The
Atom{e Ciants lived by using as their “fuel” the
energy of the atoms. We live by burning the carbon
and hydrogen of our foods with the oxygen of the
air. If the supply of either oxygen or food were cut
off, the {ncombustibility results and we die, 1f oxygen
is out off, we die because the carbon compounds will
no longer burn. If food is cuf off, we die because
there Is nothing to consume the oxygen with,
“ The Atomic Cinnta needed no oxygen or carbon-—
any element would do. But they needed elements that
they could decompose for their energy. Any atom
under normal conditions would do, but if that atom
was made incombustible they too died. This new
force that was so deadly to them, was a force created
by the energy of matter. The electrons of matter were
altered by the application of terrific apatial strains,
and they would no longer react in the same way and
would not decompose as did the normal electron, They
merely prevented the use of atomic energy wherever
they were, Thus the “fuel” of the Atomic Giants was
made incombustible and they died,

But there was a tremendous amount of work to be
done before they could-be ready for the great offensive
to be carried acrogs space. The great ships were
rayidly being equipped with the electron projectora
and assembled in long rows outside the great trans-
mitting stations, awaiting the final start.

It was nearly two weeks before the great fleet was
ready. Then they were all assembled, ready to start,
The controi ship went first, Since the cessation of the
relense of atomic cnergy did not affect the release of
material energy, they did not have to worry for the
safety of the men when projected out into space. They
would regain consciousness soon enough, and the won-
derful automatic devices that ran the complex mech-
anism would hold it in place, maintain its temperature
and the distance of the one ship from the other. The
protective shield of the strained electrons would protect
then.

in the darkened observatory on Venus, many men
were watching in silence. The room was absolutely si-
leut; only the smooth, gentle hum of the amoothly oper-
ating news-casters marred the utter quiet, They had come
1o observe, not to comment, and they waited quietly.

There was a flash of light on the screen and the
image became clear and sharp. They seemed to be in
a huge room, the walls were lined with small electro-
vigion boards, tier above tier of balconies ran arcund
the sides of the great room, and in the center rose a
mighty cylinder. The entire wall area of the great
room wag covered with the projectors, and before each
one sat a man. But the mighty cylinder in the center
was earefully walled off. Now, as they watched it, it
suddenly glowed faintly bluish—the air about it was
Leing ionized-—there sroge & faint, deep hum; then there
appeared nbout it an intense corona of air, jonized un-
der the titanic forces within it—tiny shooting sparks
crackled blue over all its polished surface——

AMAZING STORIES QUARTERLY

The view ia;léd; another replaced. IE. - vﬁow'.‘they
seamed to be in a smaller room, a rootn Whads frout ;%

wall was Naed with & geries of large view boards s

Tywenty of these boards there were, and on edch wag
tho image of a Fosm whote matal walls gilstened In the -
light 'of the dull red sun. They were looking into the "
operating room of the greatest of the ships—the flag- =
ghip,. This ship, unlike the others, was a cube, sur. °
mounted by & amaller ctbe control-top, The mighty
cylinder inside gemerated a fleld that surrounded all -
the ship with the protecting foree, but triply Intense,
The fighting machines were two thousand one hundred
feet long, and three hundeed beam. These carried .
powerful protective force generators, but alao they ear- |
ried fourteen sets of tha projectors, three along each
side, tha top and the bottom, and one at each end. In:
side, the terrific energy needed to operate these was
being generated in smoothbly humming machines. Tl
tanic they loomed above the tiny men tending them.
These seme giant machines would, later, with a few
simple adjustments, furnish the power for the receiver
machines to receive the things from the Solar System.
But now they were engines of war. Over each thou
pand of thess great ships was a division lender. The
twonty division lendera were represented by the twenty
view boards in the flagship. The individual ships were
each represented by one of the boards in the central
control room, so that in any case they knew the fate
of every ghip, and aid could be sent them.

Now the scene on Hal Jus's screen became misty—
the ship was being sent into space. 1t would be cloge to
an hour before the acene reappeared. Now they shifted
the adjustment to watch the sending, of the armada of
apace.

With the many stations in operation, the work went
along smoothly and within two hours all were there,
The twenty thousand ships had automatically assumed
the formation of & mighty cone; the three dimensional
equivalent of the flying wedge of their remote ancestors.

Gradually now the men within were awakening. The
acene in the control room shifted to the flagship's engine
room, 28 clicking relays shifted the connection to an-
other viewplate on the distant ship. The mighty engines
loomed huge above the tiny cots of the sleeping enm
gineers. Here too was the mighty cylinder, but now
it was seen as the core of a gigantic coil, into which
ran great cables from huge, soft-purring generators.
Even the forces of material energy required straining
to operate that great electron distorter.

Hal Jus pushed another button. Again the tiny
relays out in space reconmected him. The commander
was awake. The control room was soon a 8cene of the
greatest activity. As soon as the necessary weapon had
been discovered, the plans for the great action had been
sketched. The formations were rapidly being worked
out.

The great fleet” was divided into ten parts of two
thousand each, and to each of the nine smaller, codl
planets one of the ten divisions went. The tenth atayed
as a guard to the flagship; Now they went in ten great
cones of glistening ships, a mighty armada of spact |
coming across the void te conquer the new universe for
Mankind. And now they separated ag they drew closer’
to the System, for the ships had been re-formed nearlf
four billion miles from the central sun, Betelguese.’ -

THE expeditions swept along over and close to the 4
surface of the planets they had been sent to inves 3
tigate. FHeat, cold, size, made no difference to 1
Atomie Creatures and all the small planets would ¥
taken first. The smaller planets would be attacked firsty
The creatures would probably flee to the outer planehy
but it was necessary to plan to attack them there.
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Low aver the suiallt surface of o great planet they
were awinging; below them there rapidly uorolled a
terrain of mighty foresta of groen troom, vast green
mendown of gently rolling land, and all bathed in the
blinding glory of a blazing whits sun,
for syas that had boon stapyved of iight for ecountless
years! What & Jand of hope and promise and pleasure
it seemed to these gmall gentle men, For generations
the only plants they had seen were the
raised artificially in the musenms, Here they saw mag-
nificent trees that towered two hundred feet into the air,
in. wondrous profusion of leafy green.

Now they were awinging over mighty oceans, gigantic
patches of water that were large enough to eover ali
the surface of their smaller globes, for this planet was
large as the long gone Neptune, or Uranus, How won-
derful those wvagt arens of magnificent blue water,
sparkling brilliantly in the light of the gigantic aun,
acemed to them. Each man, before he gtarted on this
expedition, had his syes treated that the new light
would not be too bright and that it might appear white
to him, 20 that now they could fully appreciate the
wondrous beauty of the seene benesth,

And wondroun it way to men who had never seen

water except as it had been manufactured in their great .

plants for community usg, No oceans, ne rivers, no lnkes
had there boen in thejr system for over five billjon years,
Now they were following g mighty river, a rives
larger than any that Earth had ever seen, for it drained
a vast area of n humid planet, Yet it was a new planet,
with mighty mountain ranges, mountaing that towered
in mighty snoweapped peaks in the blye distance, over
wide ranges of green forest | What a slght 3t was for
the eyes of these meni What & wondrous country!
And now, as they rounded the bend in the great river,
they cried out in exejted wonder, for before them the
great river, vnster than three Amazons, was pouring
over a mighty ledge of rock, nearly four hundred feet
in height; and from it rose n tremendous wave of sound
that made the great ships tremble with the force of it,
as they slowed to o fow hundred miles an hour to wateh
the gigantic eascade. Then on again—There wag
much to do ere they could claim this beautiful country,
And on a low ridge among the mighty mourntaing they
tame upon a grim reminder.that it was not theirs yet.
A great hole lay carved out in bare soil—a sharp con-
trast with the rich green of the country. Here and
there they saw seattered brightly shining bits of metal
and a section of heavy metsal armor plate, torn and
twisted by some enormous strain.

tome across the void to them,
Photographic studies of
moved on,

The Atomic Creatures feared them now, it seemed,
for though they had ctome even to one of the planets,
Seen none of the enemy, Surely there must
be many hiding!

On the other side of the great mountain range they
found thejr answer. Here, too, was g vast area of
Ereen, rolling meadow, but far out across it they could
%e & great bare spot, where only the dark, raw agi]
Was visible, They swung the armada toward it, and
8130t‘forward to investigate, but before they had come
Within g thousand miles of the spot thers suddenly ap-
army of the Atomie Qianta.

0 doubt this bare spol was their home, and from the
Breat areq it seemed that they must inhabit it in great
Dumbers, The powerful radioactive effects of their
Teree-fielgg o doubt killed every plant,

-3¢ creatures were riot entirely defenseleas, for if

O numbers were great’ enough they could exert a

OF THE vomn

_distorter eylinder would become a

powerful. interfering forea and break ‘dewn ,
teetive fleld, . But they knew that many would be res
guired. And now all in an instant the battle for this
world wag on, the great crentures striving to destroy
the ahips, while burning rays of milk radiance atabbed
and slashed at their strange glowing force-poola,* Soon
they found the vulnersbie paint of the ships and began
to attack single ships in numbers, Slowly, slowly, the
milky radiance would contract, while the smooth purr-
ing of the mighty generators rose to a throaty hum,
then became a vicious snariing roar. The great elestron
0 mass of shooting
sparks, crackling, snapping till the atmosaphere about it
was alive with twisting streamers of flame twelve to
twenty-four inchea long. Then slowly it would heat—.
and if the attack was gtill unbroken, there would be a
queer sighing hum from the generator, and a alight
explosion—and the ship was gone. The generatora, howe
ever, would withastand the attacks of ten or eleven of
the creatures aafaly, and the other ships weuld eome to
the reseue—but many times there were ng free thipa in
the neighborhood, and all available power must be
turned into the ray generators, the alashing beams cut-
ting st the many opponents. Even the propulsion appa~
ratus was robbed of energy that every last meg-erg
might be fed into the ray generators. Thousands of
the Atomic Giants were destroyed, their color turning
that strange green, then they suddenly were snuffed out.
But sixty-two ships were lost, Still many remained
when at last the Atomie enemy fled suddenly into apace,
There was no way of following their motion, they,
merely disappeared, going off with the apeed of light,
Then the visitore explored al! that world, and nowhere
did they find any more creatures.,

But now the reports from all the
coming in, and in every case eventual victory wag e«
cured. On t@ezp@t%ts the issue was for a time in doubt,
for there seemed o be great centers of the creatureg
here. Howevay, there was no difffieulty in diacavering
where the remnant had fled to! The electronic activity,
readings of the outermost planet, the minor sun, had
risen 12.5 per cent, Since a star does not depend on
atomic energy, it was easy to see that the ereatures had
scught refuge here, The range of the present ray was
too short to permit attack on that planet. Thae blazing
furnace drove them back to a distance of a million miles
as the least distance of safe approach. They could not
attack the ereatures here. What could they do? They
must exterminate them before the people moved to thejr
new plznets, for the creatures could make a raid, de-
stroy a city, and be gone before the battleships could
leave their docks, : .

The control ship proceeded directly to the most pleas-
ant of the planets, with its guard, and the other ships
were sent to watch the planets lest the Atomie Creatures
return. Then on the planet the men began to set up
one of the great receiving stations, From the sides of
the ships ran mighty power cables ta the powerful sta-
tion. Then across space there came expert engineers,
workmen, instruments and tools, working machines,
construetor rebots, and then great pieces of machinery
30 huge they could send enly cne section at a time,
With these a new station was built to replace the fempo-
Tary one. )

LREADY a small eity was developing it seemed.
A But back on the old planets, mighty works were
being undertaken. They were building two theusanad
ships, the biggest ships that had ever been built. Mil-
liong of tons they weighed, and each ship was one vast
power plant. Down through the heart of it ran a mighty
cylinder of glistening metal. A tiny control room, in-
visible among the titanic machines, governed all its vast

th'o‘p'r&i-.‘ i

other planets ware



i DR A B - -
%

enerples. Tt wag & gorganiuan projector of the nulli-
fying fald, & mighty ship that eculd hurl its gnergies
inte apace to forma a fleld of the force that could reash
out across a milllen and o half miles. Two thousand of
thess vast machines were belng built, Cigantle power
plants they were. But these peacefully minded men
designed them so that, their work done, they could be
easily converted into merchant cargo ships, and the
mighty generators could be used to light and heat their
cities. .

 In less than two weeks the great ships were ready,
and were resting on the surface of the great world out
there across space, ready for the attack. The last
mighty form had but just flonted, light as a feather,
from the huge receiving station, and now they lay in 8
row. So vast they were that they seemed unreal, fig-
ments of some sirange dream, Mighty cigar-shaped
hulls of four-foot armor plate, half sunken in slight
depresaions they lay now, their terrific weight making
the foil flow like some semi-liquid mass. Nestled be-
tween two of the gargantuan shipa there rested the con-
trol ship. New, one by one the fleet of the mighty bulks
roas gently, gracefully into the aly, formed in p perfect
cone, with the control ship, searcely visible in this con-
gregation of giants, following behind the leading ship.

Out to that minor sun they flashed, and around if
they formed n great sphere of ships.- Then each of the
mighty projectors, nose pointing to the blazing sun
below, turned loose its powers. Through special filters
they could watch the ficld forming, First it was a thin
ghell that surrounded the entire planet as the projectors
threw it into position, Ten thousand small ships were
occupied in maintaining the field of electrons in place
with their projectors, Already the shell of force was
thick and strong. Unless the Force Creatures made o
concerted effort at some one point, they would soon be
doomed.

They did this, There must have been many, many
thousands of them, The field was slmost broken, it wag
bulging out, seattering under the drive of their ener-
gles. Soon they would have broken through, but one
of tha great projector ships reached the spoet before
the field had quite yielded, and condensing his field
projector till it was o ray, they could see the field sud-
denly fall in, driven in by the awful power of that titanic
driving.’ .

It took them sixty-three hours to completely establish
that mighty energy field. Naturally the star, which
made no use of Atomic energy, wWas quite unaffected.
But when, at the end of three weeks, the energy field
had slowly dissipated itself into space, therse were ne
more of the Atomic Giants. -

Now the four habitable planets were at once settled
upon. Already they had been carefully mapped, and
the Supreme Council had drawn up a plan for the use
of the vast planets. More area there was than they
needed now, by far, so the cities were geattered widely
over the globes. Mere planetary distances meant noth-
ing to them. And all the areas between were carefully
preserved as vast, natural parks. Through them wound
roads for the little grouné cars, 80 that the people might
better see the beauties of the place. And some of the
harmless animals would be permitted to live that the
future population might know them. It was to be the
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Dozens, hundreds of the great vecelvar ptations wers
set up.. And at each station there would grow a great-*
city. Now there poured across the infiflite void a mighty =
influx of machines and workers and tools. These were -
the first, for they must build the cities for the billions to ™
come. Rapidly the work went on as the skilled artisans
directed the mighty machines in their labors, znd on .
the surface of this new giobe there rose from the ground
mighty walls of lustrous, gleaming ‘metal, reflecting the:
sun in a milllon different colors, & wondrous city of
fashing, changing light, for the metal walls were auto- .
matically ruled with ‘thousands of lines to the inch, &
titanic diffraction grating that sent up a rainbow of
changing, flashing color. A milg and a half into the air
fowered the buildings of the cities, and already the
commerce was building-up &8 the great receiver gtations
discharged their steady stream of immigrants.

One and a half years it took them to move ail thelr
treasures and priceless records, all their goods, all thelr
machines and themselves acrods the void into their new
cities. One and & half years of swift, efficient labor that
transformed these new worlds into civilized planets.

But now they had twenty billion years to live ere
these planets, too, would be dark, cold and sunless. And:
then they could easily move to some other distant sys-
tem. But why walt till the Sun grew cold? They were,
already making jnvestigations.. Qut mcross space there,
atill glowed countless millions of unexplored staral Now
there would be no population fimit to their peoplesy
there would he expansion, and since each man lived
from two to three thousand yeass, the expanaion could
be rapid. :

Four of the planets were naturally habitable, but five
there were which should be 80 {n the future, There
wns one yeb a glowing planet, atill hot from its formae
tion, Two were 40 far from the major aun that they
were cold to absolute zero, save when they were in con
junction with the minor sun. Thede the engineers and
astro-physiciata had investigated, They would be drawn,
nearer the sun when the population warranted, and ong
more that turned on its axis but once a year could
eagily be started rotating. Air and water it lacked, bt
that would be easy to supply. And o last planet was 8
close to the mighty blazing Botelguese that it was kept
dull red by the titanic furnace so near it, a geant thirly
million miles away, That would be drawn to a mor
comfortable distance. There was indeed room for much
expansion in thia system. ’

But stili there was the urge of exploration, of advetr
ture. There might be other battles to fight, other worlds
to conquer! Already mighty exploration ships wene
being prepared to dispatch to half a dozen syatems
Perhaps they would bring commerce; perhaps it woul
be wider domain, But it was that same lure of advel
ture thdt had driven the first caveman from hia r
cliff to explore the wilder lands. It was the jove
adventure, another name for ambition. 1t would
more than ten thousand thousand thousand years
kill thatl






