WIZARD OF LINN

£
by A.

E. van Vogt




... THE COMPLETE
PROPHECIES

Reg. T.M.

R

copyrighted

TRANSLATED  EDITED « INTERPRETED - by HENRY C. ROBERTS
The MYSTERY of the AGES now SOLVED!!

Here for the first time are all the prophetic
verses of Nostradamus in one definitive volume.
Included are the original old French text, o
new English translation, and Mr. Roberts’ amaz-
Ing and startling Interpretation of each and
every prophecy, relating the mystic visions of
the Great Seer to actoal and future World Events.

Mr. Henry C. Roberts is acknowledged to be the fore-
most American of the celeb d Sooth
ond is regarded by many os Nostradamus redivives.

The reader benefits from Mr. Roberts’ great
collection of rare early editions of Nostradamus
Items since the French text is corrected from
the original 16th century editions and is trans-
lated directly and literally into modern English.
In gddition, the reader, for the first time In
history Is furnished with a simple and concise
Interpretation of each and every one of the
<ryptic prophecies.

As a result of his intensive research on the subject,
Mr. Roberts has discovered a key to the secret code
that Nostradamus wsed to date his prognostications,
all of which is clearly ined in simple |

MORE AMAZING AND STARTLING
THAN SCIENCE—FICTION

Here are a_few of the many events thac Nostra-
damus predicts for the future:

e “END OF THE WORLD''—date and circum-
Jtances given.

‘l;/ATOMlC WARFARE''—date of the next World
ar.

“RETURN OF HITLER" —aclual time when he
shall return alive,

“FATE OF THE JEWS'—Capital and Labor.

“CATACLYSMIC DESTRUCTION OF GREAT
CITIES” etc., esc.

LN J

The secret of Nostradamus’ power to foresee the
fiture has never bsen fully explained before. With
this book the reader is at lasc able to see for him-
self the scope of that power. With the aid of
Mr. Roberts’ interpretations, and the newly dis-
covered secret key, the reader opens the door of
the future.

A HANDSOME, BEAUTIFULLY BOUND VOL-
UME $147x8147, 350 pages. -

The only complete, unabridged edition of Nostra-
damus in existence — beretofore unobtainable at
any price.

e e = ORDER FORM - —— .. ———————— —————

NOSTRADAMUS INC. Dept, SF,
293 West Broadway, N. Y. C. 13

Please send me "“The Complete Prophecies of Nostradamus’ by Henry C. Roberts,

O Regular Trade Edition, $3.00

O Limited first edition, signed and numbered. $6.00
[0 Remittance in full with order.
[J $1.00 deposit, balance on delivery.

Name

Address

City ... .. ZoNE........ .. T ——




Editor

SCIENCE FICTION

Reg. U. S. Pat. Off,

CONTENTS :
APRIL, 1950 VOL. XLV, NO. 2
SERIAL

THE WIZARD OF LINN,by 4. E.vanVogt. « o+ o o« « s « 6
(Part One of Three Parts)

NOVELETTE

OKIE, by James Blish .« v &« « « o o s o « o o s « 609

SHORT STORIES

GREED, by L. Ron Hubbard . . . . . . . . « o« « o« « 53
THBE INSPECTOR’S TEETH, by L. Sprague de Camp . « o« o« . 104
U-TURN, by Duncan H. Munro . . : . . . . + « o o « 133
ARTICLES

OUR TURBULENT ATMOSPHERE, by Willy Ley + o« « o« . 117
(Conclusion)

PIEZOELECTRICITY, by E. L. Locke. . . + + 4« o« o « o 146
READERS’ DEPARTMENTS

THE EDITOR’S PAGE - . . . + « & & o o o o o« o o« 4
THE ANALYTICAL LABORATORY . + « & « o o o &« » 52
IN TIMES TOCOME . . + « & & o o o o s o o o 132

BOOK REVIEW + &« + o o o s o o o o o« o s a o « 143

JOHN W. CAMPBELL, JR,

Assistant Editor
L. TARRANT

COVER BY ROGERS

Hlustrations by Brush, Cartier, Orban and Rogers
The editorial contents have not been published before, are protected by copyright and can-
not be -reprinted without publishers’ permission. All stories in-this magazine are fiction.
No actual persons are designated by nome or character. Any similarity is coincidental.
Monthly publication issued by Street & Smith Publications, Incorporated at 775 Lidgerwood
Avenue, Elizabeth, New Jersey. Reentered as:Second Class matter October 19, 1948 at the
Post Office at Elizabeth, New Jersey, under Act of Congress of March 3, 1879. Copyright,
1950, in U. S. A. and Great Britain by Street & Smith Publications, Inc. Gerald H. Smith,
President; Henry W. Ralston, Vice-President and Secretary; Thomas H. Kaiser, Treasurer.
Subscriptions to Countries in Pan American Union, $2.75 per year; $3.00 per year in Canada,
elsewhere, $3.25 per year. All subscriptions should be addressed to P.O. Box 494, Elizabeth,
N. J. We cannot accept responsibility for unsolicited manuscripts or artwork, Any material
submitted must include return postage.
General and Executive offices ot 122 East 42nd Street, New York 17, New York.

$2.50 per Year in U. S. A. Printed in <880 16 the U. S. A, 25¢ psr Copy

NEXT ISSUE ON SALE APRIL 19, 1950
g AST-IT



CONTROL CIRCUIT

The most powerful research tool
man has developed in the millenni-
ums of human history is an enor-
mously complex device known as a
reference’library. And it is very de-
cidedly a research tool—one without
which most modern science would
be next to impossible. There is such
‘an immense mass of data on such an
inordinate number of the facets of
nature already determined and filed
away in references, that no research-
er can afford to start his new project
without first searching the references
to determine what has been done.

A failed experiment is a very use-
ful experiment, for all that it didn’t
work. It’s one of Nature’s answers
to one of mankind’s questions. - Na-
ture will invariably answer any ques-
tion that’s asked; the experimenter
hopes, naturally, that the answer will
be “Yes, that’s right!” Of course,
the probabilities are always in favor
of “No—wrong idea. Try again.”
Or, even worse, “Yes ... No ...
Maybe . . . indeterminate!” A li-
brary can be enormously helpful in
listing all the questions Man has

asked Nature . . . and all the answers

Nature has given back.

It’s like the old game of “Twenty
Questions”; to play it, you must
think up good, searching, relevant
questions—and remember accurately
all the answers that have been given
to previous questions. Otherwise
yow’ll waste questions repeating lines
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of investigation that have already
been tried.

The mass of man’s data has
reached such an enormous bulk now
that not only is it beyond any human
memory, but it is impossible for any
human being to remember even the
general outline of all that has been
done in all fields. Where originally
there was the field of ‘“Natural
Philosophy,” covering all the physi-
cal sciences, we have a hundred

* branches now. And many times the

problem that is acutely troublesome
in electronics, for instance, could be
solved readily if only the electronics
specialists knew and used the tech-
niques of microbiology. .
The bulk of man’s greatest re-
search tool has, in other words,
reached such proportions that he can
no longer wield it effectively. It is
so big and powerful it has become
clumsy. ;
Usually, when men are faced with
such a problem, they devise a ma-
chine that can handle the big and
bulky equipment—a control device
that, in its specialized and highly
limited way, has more-than-human
powers. A library i® a more-than-
human memory; what research li-
braries lack is a more-than-human
data-finding system. And nowhere
has that lack been felt more acutely
than in the Atomic Energy Commis-
sion. .
Co-operation between the United
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States Department Of Agriculture
and the AEC is developing a device
known as the “rapid selector’—a
reference library searching machine
that can find data quickly. Tt is still,
naturally, in its crude beginning, but
it proinises to make the immense
combined and stored power of ten
thousand human minds that lies in
libraries available as a single, dex-
trous and powerful tool, capable of
being applied sharply and quickly to
any problem. The importance of
data is zero—unless it can be found
and used where it is relevant and
necessary. While the total of Man’s
knowledge was small in bulk, the
library itself was the most important
invention. At the present stage, the
rapid selector gives the library a new
lease on useful life ; data whose value
was rapidly sinking toward zero by
sheer burying regains value im-
mediately.

During the war there was a ter-
rific demand for crystal quartz—a de-
mand that could not he satisfied. The
Bell Laboratories have now worked
out a method of producing it. But
another great industrial laboratory,
in process of clearing out old files
before moving, after the war, to a
new location, found in an old labora-

tory report of 1910 a description of

a method of producing quartz crys-
tal. The report had been lost for
thirty-five years Decause no one
looked for it; a year’s development
started in 1940, when: the need for
quartz crystal became evident, might
have given us the supply we needed
five years earlier!

CONTROL CIRCUIT

What you dan’t know you know,
you might as well not know!

The rapid selector as now devel-
oped is built around a reel of micro-
film. The microfilm carries, side by
side, a frame of research data and a
pattern of black-and-white dots.
Some sixty thousand references can
be photographed onto one reel. The
pattera of dots is a file-code that re-
acts on photoelectric cells; the re-
search ,worker can punch into the
machine the nature of the problem
he is interested in, and start the reel.
In four minutes, all sixty thousand
references will be scanned, and every
one that corresponds to the file-code
request will _Dbe instantaneously
photographed onto microfilm copy
paper. The machine finds the de-
sired reference, and without slowing
the fifteen-thousand-item-a-minute
search speed, projects the desired
data by means of a millionth-of-a-
second flash of light onto a finished
print. Any given reference can be
cross-indexed as many as six differ-
ent ways ; if more cross references to
a given item are wanted, it can be
repeated with another six cross-
indexings.

This is a crude beginning. The
importance is not that it is merely a
gimmick for making things easy for
the researchers; it is a tool that
will make the mightiest of all tools
—accumulated knowledge — actually
usable. And a civilization can fall
for lack of ability to apply its knowl-
edge!

Tue EbprTor,



1
it

v

e
sttt e

coo00®

=L

':/Vv il
[k}

i

@4

1 ) ]

e 4

THE WIZARD OF LINN

BY A. E. VAN VOGT

First of Three Parts. Lord Clane of Linn had remnants of

a destroyed, mighty civilization.

And—now he added the

remnants of a destroyed alien creature, to find the whole pat-

tern, a pattern immensely greater than he had imagined!

Itlustrated by Rogers

IQ

The “child of the gods” had made
progress. Born a despised mutation
wnto the ruling family of the half-
barbarous, decadent Linnan empire
about 12,000 A.D., he had grown up
almost unnoticed by those in the
family and government who schemed
endlessly for power. Contemptu-
ously relegated to the temples for
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training, he learned the inner mean-
ing of matter from a few wise men
who had guessed the secret behind
the atom gods. By the time his po-
tential enemies realized that he might
be dangerous to their plans, he was
too powerful to be destroyed.

He explored the gigantic  pits
where the atom gods were believed
to dwell, and learned that they were
rewmnants of destroyed cities.. From

ASTOUNDING SCIENCE-FICTION



these husks of what had once been
megalopolitan centers, he gathered
odds and ends of wmachinery and
weapons, including a sphere of en-
ergy that absorbed or disintegrated
all energy and wmatter it touched, ex-
cept—this was a guess on Clane’s
part, based on the fact that so tre-
mendous a weapon had been unable
to defend the vanished civilization—
“protected” matter. The sphere re-
acted to the thought of the person
who controlled it.

His discoveries explained many
things. TheVy explained the half-
wmythical stories about a long dead
wonderful civilization that had ap-
parently existed some thousands of
years before. They gave a cleaver
picture of how a bow and arrow cul-
ture could exist side by side with
simple-type spaceships that any skill-
ful metal worker could build, and
they offered a partial explanation of
the so-called “god” metals which
powered the ships. But the mystery
of the forgotten disaster remained
unexplained.

And then Czinczar and his bar-
barian hordes from Jupiter's moon,
Europa, invaded Linn. He brought
with him the dead body of a large,
nonhuman creature. Cgzinczar be-
lieved that long ago other such be-
ings had come from the stars and
obliterated man’s civilization. And
though his own attack against the
Linnan Empire failed, his statesman-
like attitude toward the welfare of
the human race enabled him to con-
vince Clane that the presence of one
wmonster in the solar system implied

THE WIZARD OF LINN

that another invasion was imminent.

-Clane who had come across vague

references to a Riss enemy in ancient
books, was impressed by the bar-
bariaw’s sincerity. But he rejected
Czinczar’s demand that he take con-
trol of the Linnan Ewmpire. There
were too many complications,

There was, for instance, the fact
that the new Lord Adviser, Lord
Jerrin, was his brother.

In the deceptive darkness of space,
the alien ship moved with only an oc-
casional glint of reflected sunlight to
show its presence. It paused for
many months to study the moons of
Jupiter, and the Riss-creatures
aboard ‘neither concealed the pres-
ence of their ship, nor made a par-
ticular display of it or of themselves.

A score of times, Riss exploring

' parties ran into human beings. Their

policy on such occasions was invari-
able. They killed every human who
saw them. Once, on remote Titan,
the hilly nature of the terrain with its
innumerable caves enabled a man to
evade the net they spread for him.
That night, after he had had ample
time to reach the nearest village, an
atomic bomb engulfed the entire
area.

For what it was worth, the policy
paid off. Despite the casual way
their ship flew over towns and vil-
lages, only the vaguest reports of the
presence of a big ship were spread.
And for long no one suspected that
the ship was not occupied by human
beings. . _

Their precautions could not alter

7



the natural order of life and death.
Some hours out of Titan, a Riss
workman who was repairing a minor
break in an instrument on the outer
skin of the spaceship, was struck by
a meteor. By an immense coinci-
dence, the flying object was moving
in the same direction as the ship and
at approximately the same speed.
The workman was killed by the
blow, and swept out into space. On
Europa, the largest moon, a Riss
one-man exploring craft made its au-
tomatic return to the mother ship but
without its pilot aboard. Its speed-
ometer registered more than a thou-
sand miles of flight, and those who
tried to follow its curving back trail
found themselves over mountains so
precipitous that the search was swift-
ly abandoned.

Surprisingly, both hodies were
found, the former hy meteor miners
from Europa, the latter by troops
engaged in grueling maneuvers pre-
liminary to Czinczar’s invasion of
Earth. Both monstrosities were
brought to the leader; and, putting
together various reports he had
heard, he made an unusually accu-
rate guess as to the origin of the
strange beings.

His attack on Earth took place a
few months later while the alien ship
was still in the vicinity of Europa.
And his defeat at the hands of Lord
Clane Linn followed. The machine
from the stars continued its unhur-
ried voyage of exploration. It ar-
rived on Mars less than a month
after Lord Jerrin and his army em-
barked for Earth, and another month
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went by before its presence was re-
ported to the Linnan military gov-
ernor on Mars.

A descendant of the great Raheinl,
he was a proud young man, who dis-
missed the first account as a tale of
simple imagination, all too common
in these regions where education had
fallen a victim of protracted wars,
But when the second report came in
from another section, it struck him
that this might be the Martian ver-
sion of the barbarian invasion. He
acted swiftly and decisively.

Police spaceships and patrol craft
scoured the atmosphere. And, since
the alien made no effort to avoid be-
ing seen, contact was established al-
most immediately. Two of the police
craft were destroyed by great flares
of energy. The other ships, ohserv-
ing the catastrophe from a distance,
withdrew hastily.

If the Riss noticed that they were
now in a more highly mechamized
part of the solar system, they did not
by their actions let it disturb them.
If they guessed that in these regions
their action meant war, they seemed
equally unaware of that.

The governor dispatched a warn-
ing to Earth, and then set about or-
ganizing his forces. For two weeks
his patrol craft did nothing Dhut
watch, and the picture that came
through was very satisfactory to the
grim young man. The enemy, it ap-
peared, was sending out exploring
‘parties in small ships. It was these,
on the fifteenth day, that the human-
manned ships attacked in swarms.

The technique of assault had been

ASTOUNDING SCIENCE-FICTION



very carefully worked out. In every
case an attempt was made to ram
the Riss craft. Four of the attacks
were successful. The smashed “lift”
boats glittered in the dull afternoon
“light as-they fell to the flat earth
below.” Swiftly, spaceships darted
down, drew the fallen machines
aboard, and hastily took off for wide-
_ly separated landing fields.

It was a major victory, greater
even than was immediately sus-
pected. The enemy reacted the fol-
lowing morning. The city of Gadre
blew up in a colossal explosion that
sent a mushroom of smoke billowing
up to obscure the atmosphere for a
hundred miles.

The ferocity of the counterattack
ended the war on Mars. The alien
was left strictly alone thereafter. The
youthful Raheinl, stunned by the
violence of the response, ordered the
evacuation of the larger cities, and
dispatched another of a long series of
warning reports to Earth. He also
sent along for examination the two
largest and least damaged of the
enemy small craft which he had cap-
tured.

It.was about a month later that he
ceased to receive reports of the ship’s
presence inside the Martian atmos-
phere. He concluded that it had de-
parted for Earth, and made out his
final report on that basis. He was
relieved.

The problem would now be faced
by those who were in the best pos-
sible position to know if it could be
handled at all.

THE WEZARD OF LINN

Jerrin put down the first report
from Mars as his wife Lilidel en-
tered the room. He rose to his feet,
and gravely assisted her and the
babe-in-arms she carried—their sev-
enth child—to a chair. Then, un-
easily, he returned to his own chair.
He had an idea that he was going
to hear more about a certain person.

Lilidel began at once. And, as he
had expected, it was about his
brother, Clane. He listened po-
litely, with a sense of dissatisfaction
in her, a feeling of exasperation that
came to him whenever she tried to
influence his judgment for emotional
reasons. When she had gone on for
several minutes, he interposed
gently :

“My dear, if Clane had wanted to
seize control, he had two whole
months between the end of the bar-
barian war and my return.”

She waited respectfully while he
spoke. Lilidel—he had to confess it
—was a remarkable wife. Dautiful,
good, gracious, discreet, and with an
unblemished past, she was, as she
had pointed out many times, a model
among the women of noble birth.

Jerrin could not help wondering
at times what it was about her that
anuoyed him. It made him unhappy
that he had to have thoughts like
that. Because, considered in indi-
vidual segments, her character was
perfect. And yet, the woman-as-a-
whole irritated him at times to the
point of distraction. Once more, he
spoke :

“We have to recognize that Clane
conducted the barbarian invasion
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campaign with remarkable skill. I
still don’t quite see how it was done.”

He realized immediately that he
had said the wrong thing. It was a
mistake, according to Lilidel, to be
too generous with appreciation for
the merits of other men. Clane had
only performed his duty. There was
no reason why he should not retreat
now into private life, and restrict his
ambition for the good of the family
and of the state.

Jerrin listened unhappily. He was
seriously dissatisfied with the way
he had acted towards his brother’s
victory. At the very least, a Tri-
umph should have been offered
Clane. And yet, his advisers in the
Patronate had persuaded him that
such recognition would be highly
dangerous.

When he spoke again, his reply
seemed to be a direct answer to Lili-
del. Actually, it was partly a de-
fensive reaction to all the people who
had held down his natural impulse
to give credit where it was due. He
said :

“My dear, if some of the things
T’ve heard about Clane are true, then
he could seize control of the govern-
ment at any time. And I should
like to point out one more thing : The
idea that the Lord Advisership is
now a rightful property of my branch
of the family is an illusion. We
may hold it, but power slips from a
person’s grasp even as he thinks he
has it firmly gripped. T have here”—
he picked up the report from Mars—
“a most disturbing message from
General Raheinl—"

10

He was not allowed to change the
subject as easily as that.. It seemed
that if he did not have any ambition
for himself, at least he could think
of his own offspring. It appeared
that it was up to him to insure that
his eldest son was confirmed in the
succession. Young Calaj was now
seventeen years of age, and the plan
for him should be made clear at an
early date. Jerrin cut her off at last.

“I’ve been intending to tell you. I
have to make a tour of inspection in
the provinces, and I am scheduled to
leave this afternoon. We’d better
postpone this discussion till I re-
turn.”

Lilidel put in a final word on the
subject of how fortunate he was to
have a wife who accepted his ever
more frequent absences with a heavy
but understanding heart.

1L

Somebody said, “Look!”

There was so much amazement
and wonder in the word that Lord
Jerrin whirled involuntarily. All
around him, men were craning their
necks, staring up at the sky.

He turned his gaze to follow that
collective stare. And he felt a flame-
like shock. The ship up there was
enormous beyond all his previous ex-
perience. He guessed, from his de-
tailed knowledge of the limitations
of spaceship construction on Earth,
that it was not of the solar system.
His mind flashed back to the mes-
sages that had come from his mili-
tary governor on Mars. For a me-

ASTOUNDING .SCIENCE-FICTION



ment then a feeling of imminent dis-
aster seized him.

His courage flooded back with a
rush. He estimated that the stran-
ger was a third of a mile in length.
His sharp eyes picked out, and noted
for future reference, details of con-
struction dissimilar to anything he
had ever seen before. As he
watched, the great machine floated
by silently. It seemed to be about
three miles above the ground, and
its speed could not have been very
great, because after a minute it was
still visible in the distance. It dis-
appeared finally beyond the mists of
the eastern horizon.

Before it was out of sight, Jerrin
was giving his orders. He had still
to receive the message about the de-
struction of the Martian city Gadre,
but he was more cautious than
Raheinl had been. The fleet of
spaceships and smaller craft which
he sent after the stranger had strict
orders to keep at a distance.

The preliminary defensive meas-
ures taken, Lord Jerrin returned to
the City of Linn, and settled down
to await reports. By morning, half
a dozen messages had arrived, but
they added nothing of importance to
what he had personally observed.
What did count was the arrival about
noon of a letter from Lord Clane.

Your Excellency :

I earnestly urge that you order the
evacuation from the large cities of all
forces and equipment necessary to the de-
fense of the realm.

It is vital that this ship from another
sun be destroyed. -There is some reason
to believe that those aboard are de-

THE WIZARD OF LINN

scendants of the same beings who de-
stroyed the legendary civilization of Earth.
Riss they were called.

I request that there be a meeting be-
tween us as soon as possible. I have a
number of valuable suggestions to make
concerning the tactics to be employed
against the enemy.

Clane

Jerrin read the note several times,
and tried to picture the details of
the evacuation that his brother was
recommending. Considered in its
practical  details, the enterprise
seemed so vast that he put the letter
aside angrily. Later he bethought
himself, and sent a reply.

Most Excellent Brother :

All necessary and practicable precau-
tions are being taken. 1 shall. be most
happy to have a visit from you at any
time.

Jerrin,
Lord Adviser of Linn

When that had been sent off, he
wondered for the first time how
Clane had learned so quickly of the
interstellar ship. It seemed far-
fetched that he also could have seen
it personally. The incident was
merely one more confirmation of his
suspicion that there were supporters
of Clane in every branch of the serv-
ice including, apparently, his own
staff.

By evening, when the reports
about the ship were coming in
steadily, the bitterness of his feeling
against his mutation brother yielded
to the need for a careful study of the
mounting pile of evidence.

Now, the alien ship was crossing
the ocean. Then it was over the
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mountains. Next, it stopped for an

hour above the city of Goram. A~

hundred small craft emerged from
it, and spent the daylight hours ex-
ploring the nearby hills. ;

In spite of Jerrin's orders that
none of the visitor’s “lift” boats be
interfered with, two incidents oc-
curred. They took place at widely
separated points, but were similar in
outcome. Both resulted from Earth
patrol boats venturing within a mile
of one of the small enemy vessels.

Observers reported flashes of blue
fire. The FEarth craft burst into
flame and crashed, killing their occu-
pants.

The news, when it reached him,
shook Jerrin. But it confirmed him
in a plan that had been growing on
him, He had been waiting to hear
from Mars the outcome of Raheinl's
plan. (He took it for granted that
the ship which had come to Earth
was the same one that had been on
Mars. And that it had merely made
the journey from the fourth planet
to the third one more swiftly than
the spaceship which undoubtedly was
bringing the report of the Martian
governor.) DBut now it seemed to
him the answer was clear.

The alien had come from another
star, Soon, it would go back home.
Therefore, since those aboard were
making no attempt to communicate
with him, they should be allowed to
carry on as they pleased. Mean-
while, the Linnan fleet would
strengthen its defenses, and be ready
for a crisis. When he communicated
these instructions to his chief of staff,

12

the officer stroked his mustache, and
said finally :

“What do you mean—strengthen
our defenses? In what way? Have
more spears and arrows manufac-
tured ?”

Jerrin hesitated. Put in‘that way,
his plan sounded blurred. He said
at last, “Be alert. Be ready for
sacrifices.”

He didn’t know what he meant by
that, either.

The second day went by while his .
sense of inadequacy grew. The fol-
lowing morning the officer in charge
of the men and women watching
Lord Clane and his chief supporters
reported that the mutation was mov-
ing all his equipment out of his resi-
dence in the city of Linn.

]errm considered that in a Uath-
ering anger. It was exactly the kmd
of incident that could start a panic,
if it became known. He was still
seething when a second note arrived
from his brother.

Dear Jerrin:

1 have received the news of the Martian
disaster, and I urge you to order the
evacuation of Linn and other cities.

I tell you, sir, this ship must be de-
stroyed before it leaves Earth.

Clane

It was a sharp letter. Its curtness
brought the color flooding to Jer-
rin’s lean, tanned cheeks. And for
more than a minute the tone, and not
the contents, absorbed his full atten-
tion. Then he thought, “Martian
disaster!”

Holding himself calm, he sent a

courier to the field where the official
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ships from Mars always landed. The
courier returned empty-handed.

“No ship has arrived from Mars
for more than a week, your excel-
lency.”

Jerrin paced the floor of the palace
reception room. He was amazed,
and concerned to realize that he be-
lieved that Clane had received in-
formation which the government did
not have. He recognized that the
mutation had revealed a personal se-
cret in letting him know by this indi-
rect method that he had a faster
means of commumniaction with the
planets. The willingness to let that
secret out seemed significant now.

And yet, he could not make up his
mind to accept all the implications in
good faith.

He was still worrying about it
when Lilidel came in. As usual, she
brought one of the children with her.

Jerrin studied her absently as she
talked. She was no longer the great
beauty he had married, though her
remarkably even features remained
almost unchanged from the day he
had first met her.

Not her face, but her hody showed
the marks of the years that had gone
by, and the children she had horne.
Jerrin was not unreasonably critical.
He only wished his wife’s character
had altered as little as her body. He
said presently, patiently :

“I want to make one thing clear.
A man who cannot protect the em-
pire cannot hold his office. 1 sug-
gest that you cease worrying about
the succession of our Calaj, and
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seriously consider the desperate po-
sition we are in as a result of the
presence of this strange ship.”

Quickly, he told her of the mes-
sages he had received from Clane,
When he had finished, the woman
was pale.

“This is what I feared,” she said
in a tensed voice. “I knew he had a
scheme afoot.”

The egocentricity of the remark
startled him. He pointed out that
Clane could hardly be considered re-
sponsible for the appearance of the
ship. Lilidel brushed the explana-
tion aside.

“What reason he uses doesn’t
matter,” she said impatiently. “When
a man has a purpose, any reason is
good.”

She was going on in the same vein
when Jerrin cut her off. *“Are you
msane?” he said violently. “Let me
inform, you madam, that I will not
tolerate such nonsense in my pres-
ence. If you wish to chatter about
Clane’s conspiracies against the
state, please don’t do it to me.” His
anger aroused by her illogicalness,
he forgot for the moment his own
suspicions of Clane.

Lilidel stared at him with hurt
eves. “You've never talked to me
like this hefore,” she sniffled. She
clutched the little girl tightly against

“her, as if to protect herself from fur-
ther thrusts.

The action also served to call at-
tention to the presence of the child.
There was a pattern to the move-
ment that abruptly pulled Jerrin
back along the years, to all the other
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occasions when she had brought one
of their children whenever she came
to him with a complaint or a request.
Or a request. The shock of the
thought that came was terrific. He
had always been proud of the fact
that Lilidel, unlike the scheming con-
sorts of rulers of other days, had
never used her relationship with him
for private purposes.

Now, he had a flashing picture of
the thousands of times she had come
to him to forward the interest of
some individual. She had suggested
appointments to positions of varying
importance, all the way up to gov-
ernorships. In her quiet way she
had promoted a fantastic number of
decrees, orders, and laws, only a
fraction of which could possibly have
originated in her own mind.

He saw her, suddenly,” as the
spokesman for a group that had been
ruling the provinces he commanded
by taking advantage of his preoccu-
pation with military affair;. Through
him they had set up a vast organiza-
tion subservient to their interests.
And it was they who wanted to turn
him against Clane.

The extent of the hetrayal sobered
him. It was hard to believe that
Lilidel could be aware of the impli-
cations of what she had done and
was doing. It was easier to believe
that her character, too, had been
analyzed by clever men, and that she
was being used. Unquestionably,
however, she must be playing the
game consciously as far as she un-
derstood it. He did not doubt that
she loved her children.
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The problem was too great to be
acted on immediately. Jerrin said
quietly : “Please leave me. 1 have
no desire to talk to you harshly. You
caught me at a bad moment.”

When she had gone, he stood for
a long time undecided, his mind
again on Clane’s message. At last
he thought: The truth is, I have no
solution to the problem of the invad-
ing ship. It’s time to find out if
Clane has.

His message to his brother was
brief and to the point: “Let us meet.
Name date, place and conditions.”

Clane’s reply was, *“Will you order
the evacuation of all large cities im-
mediately? And then will you come
if I send a ship for you?”

“Yes,” Jerrin answered back.

I1T.

There was no sign of Clane when
the Lord Adviser’s party arrived at
the spaceship. Jerrin accepted the
implications of that with a grim
smile, but there were murmurs of
annoyance from his staff. The ten-
sion ended as an officer in general’s
uniform came hurrying down the
gangplank. He came up quickly, sa-
luted, and stood at attentign, waiting
for permission to speak. Jerrin gave
it. The man said quickly, apologeti-
cally: ‘

“Your excellency, Lord Clane
sends his sincere regrets that he was
unable to complete certain prelimi-
naries. We are to pick him up at his
estate, and he will wait upen you the
moment he comes ahoard.”
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Jerrin was mollified. He was no
stickler for rules, but he did not have
to be told that people who deliberate-
ly broke them were expressing un-
spoken purposes and thoughts,
which, on the government level,
could mean open rebellion. He was
glad that Clane had chosen this way
to express his purposes. He was
fulfilling the minimum of amenities.

Jerrin was not so indelicate as
to inquire the nature of the *pre-
liminaries” that had caused the de-
lay. e took it for granted that they
existed only in the iniagination.

From the porthole of his apart-
ment, a few minutes later, he
watched the land recede below, and
it was then that his first alarm came,
the first realization that perhaps he
had been hasty in risking himself
aboard this ship without a large
guardian fleet. [t seemed hard to be-
lieve that his brother would risk a
major civil war, and yet such things
had happened before.

He could not bring himself to ad-
mit openly that he might have
walked into a trap, so he did not
inform the officers of his party of
his suspicions.

He began to feel better when the
ship started its descent towards
Clane’s estate landing field. Later,
as he watched his brother coming
across the field, the anxiety faded
even more. He grew curious as he
saw that the men behind Clane were
carrying an elongated, troughlike
metal object. There was something
in the trough that shone, and it
seemed to be moving back and forth
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in a very slow fashion. It was out of
his line of vision before he could
decide what it was. It looked like
a glass ball.

In a short time the ship was in
the air again, and presently an officer
arrived with Clane’s request for an
audience. Jerrin granted the request
at once. He was puzzled. Just where
was this ship heading?

He had been sitting down; but as
Clane entered he rose to his feet. The
apartment was ideally constructed
for a man of rank to receive homage
from lesser mortals. From the ante-
room, where the entrance was, three
steps led up to the larger reception
room beyond. At the top of these
steps, as if it was a throne dais, Jer-
rin waited. With narrowed eyes and
pursed lips, he watched his brother
come toward him.

He had noticed from the porthole
that Clane, as usual, wore temple
clothing. Now, he had a moment to
observe the effect in greater detail.
TEven in those spare surroundings, he
looked drab and unassuming. In
that room, with its dozen staff
officers in their blue and silver uni-
forms, he seemed so terribly out of
place that, suddenly, the older man
could not believe that here was a
threat to his own position.

The rigid hostility went out of
Jerrin’s body. A wave of pity and
‘understanding swept over him. He
knew only too well how carefully
that clothing covered the other’s mu-
tated shoulders and arms and chest.

[ remember, he thought, when I
was one of @ gang of kids that used
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rather

to strip him and jeer at him.

“That was long d4go now, more than
twenty years.  But the memory
brought a feeling of guilt. His un-
certainty ended. With an impulsive
friendliness, he strode down the steps
and - put his great, strong arms
around Clane’s slim hody.

“Dear brother,” he said, “I am
glad to see you.”

He stepped back after & moment,
feeling much bhetter, less cynical, and
very much more convinced that this
delicate brother of his would never
compete with him for power. He
spoke again:

“May I inquire where we are
heading ?”

Clane smiled. His face was fuller
than it had been the last time Jerrin
had seen him. Some of the angelic
womanlike quality of it was yielding
to a firmer, more masculine appear-
ance. Iiven the smile was assured,
but just for a moment it gave him
the appearance of heing beautiful
than handsome. He was
thirty-three years old, but there was
still no sign that he had ever shaved.

He said now: “According to my
latest reports, the invader is at
present ‘lying to’ over a chain of
mountains about a hundred miles
from here. T want you to witness an
attack T am planning to make against
the ship.”

It took all the rest of the journey
for the full import of-that to pene-
trate.

At no time did Jerrin clearly
realize what was happening. He
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stood on the ground, and watched
Clane examine the enemy . ship,
which was about three miles dis-
tant, a shape,in the mist. Clane
came over to him finally, and said
in a troubled voice:

“Our problem is the possibility of
failure.”

Jerrin said nothing.

Clane continued, “If my use of
the Temple metals fails to destroy
the ship, then they may take counter
action.”

The reference to the god metals
irritated Jerrin. His own feeling
about the Temples, and of the re-
ligion they taught, was from the
viewpoint of a soldier. The ideas
involved were useful in promoting
discipline among the rank and file.
He had no sense of cynicism about
it. He had never given thought to
religion of itself. Now, he felt a kind
of pressure on him. He could not
escape the conviction that Clane and
the others took it for granted that
there was something in the religion.
He had heard vague accounts of
Clane’s activities in the past, but in
his austere and active existence,
with each day devoted to an im-
mense total of administrative tasks,
there had never been time to con-
sider the obscure tales of magic that
occasionally came his way. He felt
uneasy now, for he regarded these
things as of a kind with other super-
stitions that he had heard.

Apparently, he was about to be
given an exhibition of these hitherto
concealed powers, and he felt dis-
turbed. I never should, he thought,
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have allowed myself to become in-
volved with these wmetaphysicians.

He waited unhappily.

Clane was eying him thoughtfully.
“I want y6u to witness this,” he said.
“Because on the basis of it, I hope to
have your support of a major
attack.”

Jerrin said quickly, “You expect
this attack to fail?”

Clane nodded. “I have no weapons
better than those that were available
during the olden Age. And if the
best weapons of that great scientific
era were unable to stave off the de-
struction that our ancestors barely’
survived, then T don’t see how we
can be successful with odds and ends
of their science.”

He added, “I have an idea that the
enemy ship is constructed of materi-
als in which no pattern of destruc-
tion can be established.”

The meaning of that shocked
Jerrin, “Am I to understand that
this first attack is being undertaken
with the purpose of convincing me to
support a second attack? And that
it is this second attack you are build-
ing your hopes on?”

Clane hesitated,
“Yes,” he said.

“What is the mnature of your
second plan?” Jerrin asked.

He grew pale as Clane outlined
it. “You want us to risk the fleet
merely as a support?”’

Clane said simply, “What else is
it good for?”

Jerrin was trembling, but he held
his voice calm. “The role you have
in mind for yourself to some extent

17

then nodded.



shows how seriotisly you regard this
matter. But, brother, you are ask-
ing me to risk the state. If you fail,
they’ll destroy cities.”

Clane said, “The ship cannot be
allowed to return home.”

“Why not? It seems the simplest
solution. They’ll leave sooner or
later.”

Clane was tense. “Something
happened,” he said. *‘It was not a
completely successful war for them
thousands of years ago. They were
driven off then, apparently not
aware that they had caused irrepara-
ble damage to the solar system by
destroying all its cities. If this ship
gets back now, and reports that we
are virtually helpless, they’ll return
in force.”

“But why?” said Jerrin.
should they bother us?”

“Land.”

The blood rushed to Jerrin’s face,
and he had a vision then of the fight
that had taken place long ago. The
deseperate, deadly, merciless war of
two races, utterly alien to each other,
one seeking to seize, the other to
hold, a planetary system. The pic-
ture was sufficient. He felt himself
_ stiffening to the hard necessities. Ie
straightened.

“Very well,” he said in a ringing
voice, “I wish to see this experi-
ment, Proceed.”

“Why

The metal case with the silvery
ball rolling back and forth in it was
brought to the center of the glade.
It was the object Jerrin had watched
them bring aboard at Clane’s estate.
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He walked over to it, and stood look-
ing down at it.

" The ball rolled sedately first to
one end, and then back again to the
other. Its movement seemed without
meaning. Jerrin put his hand down,
glanced up to see if Clane objected to
his action; and when Clane merely
stood. watching him, lowered his
finger gingerly into the path of that
glistening sphere.

He expected it to be shoved out of
the way by a'solid metal weight.

The ball rolled through it.

Into it, through it beyond it.
There was no feeling at all, no sen-
sationt of substance. It was as if he
had held his hand in empty air.

Repelled by its alienness, Jerrin
drew back. “What is it?” he said
with distaste.

The faintest of smiles came into
Clane’s face. “You're asking the
wrong type of question,” he said.

Jerrin was momentarily baffled,
and then he remembered his military
training. “What does it do?”

“It absorbs any energy directed
at it. It converts all matter that it
touches into energy, and then
absorbs the energy.”

“Tt didn’t convert my finger into
energy.”

“It’s safe to handle while it’s in its
case. It probably has a limitation on
the amount of energy it will absorb,
though I have yet to find what it is.
That’s what gives me hope that it
just might be useful against the
enemy.”

“You're going to use it against
them?#”
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Incredibly,. it hadn’t occurred to
him that this was the weapon. -He
stared down at it, shocked; and the
feeling—which had briefly gone away
—that he was being made a fool of
in some obscure fashion, returned,
Jerrin looked around him unhappily.
An armor-plated battleship a third
of a mile long floated in the mists to
the southeast. Down here, a dozen
men stood in a forest glade. Nearby,
lay the small, open-decked craft
which had brought them from their
own spaceship some ten miles away.
The craft was unarmed except for a
score of bowmen and spearmen,

Jerrin controlled himself. “When
are you going to attack?”

“Now!”

Jerrin parted his lips to speak
again, when he noticed that the sil-
very ball was gone from its case.
With a start he looked up—and froze
as he saw that it was floating in the
air above Clane’s head.

It was brighter now, and danced
and blurred, and quivered like some-
thing alive. It was a shiningness,
insubstantial yet palpable. Feather-
light, it floated above the mutation’s
head, riding with his movements.

“Watch the ship!” Clane pointed.

The words and the movement
were like a signal. The “‘ball” was
abruptly gone from above his head.
Jerrin saw it momentarily, high in
the sky, a gleam against the dark
bulk of the great ship. There was a
flash of shiningness, and then the
fantastic thing was back over Clane’s
head. )

High above them, the great ship

THE WIZARD OF LINN

rode its invisible anchors, apparently
unharmed. :

Jerrin said with disappointment,
“It didn’t work ?”

Clane waved at him, a spasmodic
movement of his hand. “Wait!” he
said. “There may be a counterat-
tack.”

The silence that followed did not
last long. 4

A rim of fire appeared along a
line of the ship running from the
nose to the tail. Miles away in the
forest, thunder rolled. It came near,
and grew louder. A quarter of a
mile away through the brush, there
was a bright splash of fire, and then
it was a quarter of a mile beyond
them, on the other side.

Jerrin noticed that for just a mo-
ment while the thunder and flame
threatened them, the ball was gone
from above Clane. When he looked
again, it was back in position, danc-
ing, bobbing, blurring. Clane must
have caught his distracted gaze, for
he said :

“They couldn’t locate us, so they
plotted a curve, and struck at inter-
vals along that line. The question is,
will they notice that there was no
explosion at one of the probable cen-
ters of the attack against them?”

Jerrin guessed then that the
enemy had plotted an accurate curve,
and Dby some magic science had
picked their exact position as one of
the areas to attack.

And apparently the shining sphere
had absorbed the energy of the at-
tacking force.
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He waited, tense.

After five minutes, there was still
no sign of a further attack. At the
end of twenty minutes, Clane said
with satisfaction, “They seem to be
satisfied with their counterattack. At
least we know they’re not super-
human, Let’s go.”

They boarded the small craft, slid
along for a while slowly under a
spread of tree branches, then turned
through a narrow pass and so into a
valley from which the big ship was
not visible. As they picked up
speed, Clane spoke again:

“T’d like to have a look at those
captured craft that Raheinl sent you
from Mars. The sooner we act the
better. There may be retaliations.”

Jerrin had been thinking about
that, thinking of how deeply he was
committed. An attack had been
made, the enemy advised by active
means that his presence was re-
sented. The war was on, and there
was no turning back.

He asked quietly, “When do you
plan to make your second attack ?”’

IV.

The invading ship had fortunately
not come nearer to the city of Linn
than about a hundred and fifty miles.
So it was natural that its first victim
should not be the capitol. A large
midland city received the first blow.

The bomb: was dropped approxi-
mately twenty hours after Clane’s at-
tempt to destroy the alien with the
sphere. It dropped on a city that
had been evacuated except for street
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patrols and the looters who made the
patrols necessary. Dense clouds of
smoke hid the damage and the dis-
aster,

Less than half an hour later, a
second city was struck by one of the
colossat bombs, and the poisonous
smoke rose up in its toadstool shape,
infinitely deadly and irresistible.

The third city was struck an hour
later, and the fourth shortly after
noon. There was a pause then, and
a host of small craft were seen to
emerge from the giant. They ex-
plored the outer edges of the four
gigantic smoke areas, and flew tan-
talizingly near Linnan patrol craft,
as if trying to draw their fire.

When the news of this maneuver
was brought to Clane; he sent a mes-~
sage to Jerrin:

Most Excellent Lord Leader:

It would appear that they were severely
surprised by our attack yesterday, and are
now trying to draw the fire of more such
weapons as I turned against them, pos-
sibly with the hope of finding out exactly
how much strength we can muster against
them.

Having examined the machines captured
from them by Raheinl, I am happy to re-
port that one needs only minor repairs,
and that we can launch our attack possibly
tomorrow night.

Yours in hope,
Clane

Certain characteristics of the alien
patrol craft puzzled Clane. As he
supervised the work of the mechan-
ics, he had to force himself by ef-
fort of will to concentrate on the
coarser aspects of the task.

“If I have time,” he told himself,
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“I'll .investigate that attachment to
the steering devlce

The two machines lay side by side
in.one of his underground work-
shops.  Each was approximately
fifty feet long, and hasically of very
simple design. Their atomic motors
were different from those in Linnan
ships only in that they were more
compact. The principle - was the
same. A block of treated metal ex-
ploded under control in rocket
chambers.

For thousands of years machines
thus  powered had heen flying
through the atmosphere of the
planets. )

Jerrin arrived early in the after-
noon of the day set for the attack.
He was pale and earnest, and sub-
dued. ™“*Seventeen cities,” he re-
ported to Clane, “have now been de-
stroved. They are certainly inviting
us to do everything we can.”

Clane led him to the controls of
the craft that had been repaired.
“T’ve heen experimenting,” he said,
“with a little attachment they have
geared to the controls.”

He bent down. “I have a map
here,” he said. “I want you to mark
on it where the enemy ship now is,
according to the latest reports.”

Jerrin shrugged. “That’
It’s lying to over—"

“Don’t tell me!” Clane’s words
were quick and sharp, and had the
desired effect. Jerrin gazed at him
questioningly. Clane_ continued, “I
have an idea in connection with this

S. easy.
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thing, so put your mark—and dont
show it to me.

The older man accepted the map,
and touched it with the point of a
pencil as closely as possible to the
exact location of the ship. He
stepped back, and waited. Clane
touched a button.

There was a faint throb as the
motors sounded in the vast empti-
ness of the underground chamber.
Under their feet, the craft turned
slowly on its revolving platform, and
steacdied.  The sound of the motors
died away. Clane straightened,

“The nose is now pointing north
by northeast. Draw a line on the
map in that direction from this
cavern.”

Jerrin drew the line silently, Tt
passed within a millimeter of the
point where he had made his mark.
“T don’t undertsand,” he said slowly.
“You mean that this craft knows
where the mother ship is?”

“It seems so, in a purely mechani-
cal fashion of course.”

“Then, very likely, the mother
ship knows where it is.”

Clane frowned. “It could be, but
I doubt it. It would be quite com-
plicated, and somewhat unnecessary,
under normal circumstances, to keep
track of hundreds of small craft. The
small craft, however, must be able
to return to the big machine.”

He added, “If they knew where
this craft was, [ think they would
have made some effort to get it
back.”

Jerrin shook his head. “The mat-
ter seems of minor importance.
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‘After all, we can locate the invader
whenever we want to.”

Clane said nothing to that. He
had studied detailed reports of how
these small ships entered into and
emerged from their parent. And for
hours now, a possibility had been
growing on him.

It was not something that could
be explained to a practical man. The
whole concept of automatic ma-
chinery was as new as it was
dazzling,

Zero hour was near.

It grew darker as they waited in
the shelter of a mountain. FEarlier,
there had been desultory conversa-
tion between them, but now they
were silent. From the men in the
rear there came only an occasional
mutter of sound.

The plan was made. The fleet had
its orders. It was now only a mat-
ter of carrying out the attack itself.

“Halloo-00!”

The call floated down from the
rim of the peak. Jerrin straightened,

and then, stepping close, embraced "

his brother. The darkness hid his
tears. “Good luck,” he said, “and
forgive me for all the things that I
have done or said or thought against
you.”

He stepped down into the dark-
ness, where his own soldiers waited.

The mechanism of the captured
Riss-craft functioned smoothly. Like

a shadow, the machine rose, climbed,

and flitted over the mountain top.
Almost immediately; they were in
the center of the battle.
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The Linnan spaceships were at-
tacking in groups of a hundred, and
they came in waves. They were
manned by skeleton crews, and they
had two purposes: Engage if pos-
sible all the enemy’s defenses by
diving nose first into the torpedo-
shaped invader. That was the first
purpose.

It was believed the aliens would
not care to have their interstellar
ship rammed by hundreds of pro-
jectiles weighing thousands of tons
each.

The second purpose of the at-
tackers was for each crew to leave its
ship in a small escape craft a few mo-
ments before contact. The theory
was that the air would be so filled
with lifeboats that the enemy would
not notice their own captured ma-
chine approaching.

Clane’s energy-absorbing sphere
was expected to handle any direct
attacks.

The sky flashed with flame.
Everywhere, Linnan spaceships were
burning and falling. Clane sdw no
lifeboats, however, and the first sick
feeling that the men were not get-
ting away, came. There was noth-
ing to do, however, but go ahead.

The crash of Linnan spaceships
striking the metal walls of the in-
vader was almost continuous mow;
and there was no longer any doubt
that the enemy’s defenses were not
capable of coping with such a compli-
cated attack.

Clane thought tensely: “They’ll
have to leave. We won’t have time
to get.near.” It was a possibility
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that hadn’t occurred to him, earlier.

He had taken it for granted that
the hig ship would be able to shrug
off the Linnan attack without diffi-
culty, and without moving from its

position. Instead, it was being seri-
ously hurt.
Beside him, his commanding

officer whispered, "I think I see an
opening.”

Clane peered where the man was
pointing, and saw it, too. He felt a
chill, for it was directly ahead. Un-
mistakably, his craft was aiming to-
ward it—or was heing drawn toward
it. [t was possible that the auto-
matic controls of his small machine
had activated a door in the mother
ship and that they would be able to
enter without resistance. His own
plan had Dbeen to force an entry
with a tiny bomb, and it seemed to
him he still preferred that method.
The problem now was, was this a
trap of those aboard, or was the
process soO automatic that no one
paid any attention to newcomers?
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It was a chance he had to take.
The greatest danger was that the
giant machine would start moving.

The light of the air lock proved
deceptively dim. He was estimating
that it was still more than a hundred
feet away when there was a click.
The machine slowed sharply, and he
saw a blur of dully colored gray
walls slide by on either side.

Doors flowed shut behind them
and, in front, another set glided open.
The small craft, with its thirty-five
men aboard, moved sedately forward
—and was inside the ship from the
stars.

At his camp headquarters, where
he had taken his family for refuge,
Jerrin waited.

“They’re still inside.” That was
the terse report from his chief field
officer.

After nearly eighteen hours, the
reality was a virtual death sentence.
Jerrin blamed himself. “I should
never have allowed him to go,” he
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told Lilidel. “It’s ridiculous that a
member of our family should partici-
pate in direct assaults.”

He had taken part in more than a

hundred direct assaults himself, but

he ignored that now. He also ig-
nored the fact that only the man who
controlled the energy sphere—Clane
himself—could possibly carry out the
attack that the latter had outlined to
him,

Jerrin paced the floor of his head- -

quarters study; and it was several
minutes before he noticed that, for
once, Lilidel had nothing to say. Jer-
rin stared at her narrowly, realizing
grimly that she and those behind her
were not displeased at what had
happened.

“My dear,” he said finally,
“Clane’s failure will have repercus-
‘sions on the whole state. It will
mark the beginning and not the end
of our troubles.”

Still she said nothing. And he
saw that in this crisis she was not
able to comprehend the issues. She
had her own purposes, the purposes
of a mother and of the agent of the
group that worked through her. His
mind went back to the choice the
old Lady Lydia, his grandmother,
had made in persuading her aging
husband that her son should be the
hieir of Linn.

“T must make sure,” Jerrin de-
cided, ‘““that the succession is never
in Lilidel's giving. It’s just about
time, also, that I take more interest
in the children. I can no longer
trust what she has done with them.”
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That applied particularly to Calaj,
his eldest son.

He looked again at his wife, and
parted his lips to tell her that, if
Clane was alive, he had the power to
take over the government at will,
He didn’t say it. It would serve no
useful purpose. In the first place
she wouldn’t believe it, and in the
second it was not completely true.
Government depended partly on the
co-operation of the governed; and
there were factors against Clane of
which, fortunately—he was con-
vinced—Clane himself was aware.

The meetings between them had
made an amicable co-operation pos-
sible. Only an emergency, he was
sure, would now alter the shape of
things political in Linn.

1 shall have to make a will, he
thought. If anything happened to
wme, if I should die—there must be no
confusion.

He felt oppressed. For a second
time in less than a year, disaster had
struck at the heart of the empire.
First, Czinczar, the barbarian, and
now the aliens. From the air he had
seen the refugees streaming out of
the concealing smoke of cities
bombed before they were completely
evacuated, and he was conscious of
his inadequacy in the face of such a
colossal catastrophe. It was that
that decided him.

“I refuse,” he said, “to believe
that Clane has failed. If he has,
then we are lost. And my aware-
ness of that fact emphasizes once
again his importance in a crisis. He
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is the only person qualified to han-
dle a major emergency involving
atomic energy. If he is still alive, I
intend to do as follows.”

She listened wide eyed as he ex-
plained about the will he planned to
write. Abruptly, her face twisted
with fury. “Why, you're mad,” she
breathed. “Are you serious? You're

_going to disinherit your own son P

He gazed at her bleakly. “My
dear,” he said, “I want to make one
thing clear to you and to your pri-
vate army, for now and always. So
long as I am the Lord Adviser, the
state will not be regarded as a prop-

“erty which my children automatically

inherit. It is too soon to decide
whether Calaj has the qualities
necessary for leadership. My im-

pression of him is that he is an ex-
ceedingly emotional youth who gets
his own way far too often. There is
no sign as yet of that stability which
T have, which Clane has, and which
even Tews had to some degree.”

The woman’s face was softening.
She came over to him. “I can see
you're tired, darling. Please don’t
do anything rash until this crisis is
past. [I'll bring you a cup of tea—
strong, the way you like it.”

She brought the tea with trem-
bling fingers, and went out with
tears in her eyes. The liquid seemed
unusually bitter even for his taste,
but he sipped it as he began to dic-
tate, first the will, then the letter to
Clane. He recognized that he was
taking a lot for granted, but his
mood continued dark. And it was
not until he had sealed the two arti-
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cles, and put them among his public
papers, that he realized that the
strain of the past few days had af-
fected his body. He felt very tired,
even a little feverish.

He dismissed his secretary, and
lay down on a cot under the window.
Twenty minutes passed, and a door
opened softly, so softly that the
sleeper seemed undisturbed. Lilidel
came in, took the cup in which the
tea had been, and tiptoed out.

It was about an hour later when
the intense silence of the room was
again broken. The outer door was
flung open. A staff officer burst
across the threshold.

“Your excellency,” he began
breathlessly, “the invader has ar-
rived above the camp.”

The slim, uniformed body on the
cot did not stir.

Vs

When Clane’s “lift” boat came to
rest inside the enemy ship, he saw
after a moment that they were firmly
held in a kind of metal incasement.
The nose of the machine and half the
hody were huried in that enveloping
cradle. All around him were other
stall craft similarly incased.

The craft had apparently slipped
automatically into its own pigeon-
hole. And there was only one prob-
lem. Would the officer at the con-
trols of the big machine notice that
the lifeboat just in was one which
had been captured on Mars by the
human beings?

If he noticed, he gave no sign dur--
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ing the vital first minutes that fol-

lowed.

There were high steps where the
casement of the “pigeonhole” ended.
Up these steps Clane and his men
climbed. They came to an empty
corridor, Clane stopped short, hesi-
tated, drew a deep breath—and sent
the sphere on its death mission.

It flashed out of sight, came back,
disappeared again, and once more
came back. For a third time, then,
it glided off like a stroke of light-
ning.

This time it returned—sated.

They found no living creature of
any kind. They wandered for hours
hefore they were finally convinced
that the huge ship had been captured
during those few seconds by a simple
process. The sphere had absorbed
every alien being aboard. As soon
as he was positive, Clane headed for
the massive control room.

He was just in time to witness a
strange mechanical phenomenon. A
huge glassy plate, which had been
lightless and soundless when he first
passed through the control room,
glittered with light flashes and stut-
tered with apparently meaningless
sounds.

Clane took up a position behind a
barrier, and, with the sphere bobbing
above his head, watched alertly.

Abruptly, the lights on the plate
steadied. A shape took form on it,
and Clane was shaken as he recog-
nized that the creature was of the
same species as the manster that
Czinczar had brought from Europa.
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Only this one was alive in some
curious picture fashion.

The creature stared from the plate
into the control room, and it was
nearly a minute before his gaze
touched Clane. He said something
in a series of low-pitched sounds
that had no meaning for the mutant.
Two other individuals came out of
the vagueness behind him, and they
also stared through the plate.

One of them gestured in unmis-
takable command, and roared some-
thing. There was a click, and the
screen went blank. The sounds con-
tinued for a few seconds, and then
they also faded.

Hesitantly, Clane ventured farther
into the control room. He was try-
ing to understand what he had seen.
A picture of living aliens focused
from some far place on a shining
plate. It was a hard idea to grasp,
but he had the sinking conviction
that other living aliens now knew
what had happened to the first of
their ships to reach Earth.

In one mental jump he had to try
to comprehend the possibility that
communication could be established
by other means than smoke signals,
light flashes from strategically lo-
cated mirrors, and courier ships.
What he had seen indicated that

"such communication was possible

not only over the face of a planet,
but across the gulf of space hetween
stars.

It changed everythihg. It changed
the whole situation. Capture of this
one ship actually meant nothing.
Other aliens knew that the defense
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forces of the solar system had failed
to protect their cities. They would
be puzzled by the seizure of their
ship, but it was doubtful if they
would be seriously alarmed.

What one ship had almost accom-
plished, a fleet would surely be able
to do—effortlessly. That would be
their attifide; and Clane, swiftly
estimating the defense possibilities
of the solar system, did not doubt
the ability of a powerful force of
enemy ships to do anything they
pleased.

The entire distance-vision incident
was enormously significant. Gloomily,
he began to study the control system
of the big machine. Nearly four
hours went by before he was satisfied
that he could guide it for atmos-
pheric travel.

Certain functions of the intricate
control board baffled him complete-
ly. It would take time and study to
master this ship.

He headed the ship for Jerrin’s
headquarters.

He landed in a lifeboat that trailed
the fluttering victory flags of Linn,
and in a few minutes was admitted
to where Jerrin lay dead. '

That was about an hour after the
body was discovered.

As he gazed down at his dead
brother, Lord Clane noticed almost
immediately the evidence of poison-
ing. "Shocked, he stepped back from
the cot, and looked down at the
scene, trying to assess it as a whole.

The widow _Lilidel was on her
knees with one arm flung in an ap-
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parent agony of grief over the
corpse. She seemed anxious rather
than grieved, and there was just a
hint of calculation in the way her
eyes were narrowed. She was
tearless.

The tableau interested Clane. He
had had innumerable reports about
the group that had used this woman
to influence Jerrin, and there was a
time when he had even intended to
warn Jerrin against her. 4

He found himself wondering
where her eldest son, the incredible
Calaj, was.

It required only a moment for that
wonder to focus into a sharp picture
of the potentialities of this situation.
He had a sudden vision of Calaj al-
ready on his way to Golomb, the lit-
tle town outside Linn to which the
Patronate as well as other govern-
ment departments had been trans-
ferred. Given advance_warning, the
group behind Lilidel-many well-
known Patrons among them—might
seize the occasion to proclaim the
boy Lord Adviser.

There was explosive material here
for a bloody struggle for power.
Unless the right action were taken,
rumors would spread that Jerrin-had
been murdered. Some of the rumors
would point to the widow, others at
Clane himself. Supporters of his
own who had reluctantly accepted

.the noble Jerrin would very possibly

refuse to agree that a youth of sev-
enteen should be put into power by
their worst enemies. Civil war was

_not improbable,

Jerrin’s secretary, General Marak
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—a secret Clane supporter—touched
Clane’s arm, and whispered in his
eat, “Your excellency, here are
copies of very important documents.
I would not swear that the originals
are still available.”

A minute later Clane was reading
his brother’s last will. Then he
read the personal letter, of which the
essential sentence was, “I intrust
my dear wife and children to your
care.”

Clane turned and gazed at the
widow. Her eyes met his briefly,
flashed with hatred; and then she
lowered them, and thereafter gave
no sign that she was aware of his
presence. ,

He guessed that his appearance on
the scene was unexpected.

It was time for decision. And yet,
he hesitated. He glanced at the high
staff officers in the room, all Jerrin
men, and still he could not make up
his mind. He had a picture in his
brain larger than anything that was
happening in this room—or on this
planet. A picture of a mighty alien
fleet heading from some far star sys-
tem to avenge the capture of their
exploring ship. Of course that
would be only an additional incite-
ment. Their real purpose would be
to destroy every human being in the
solar system, and seize all of man’s
planets—while men fought each other
- for the petty stakes of governmental
power.

With fingers that trembled slight-
ly, Clane folded the two documents
and put them in his pocket. Stand-
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ing here in the presence of his dead
brother, so recently become a friend,
he hated the political knowledge that
made him think automatically, I’ll
have to try to get the originals, in
case I ever want to use them.

The revulsion grew stronger. With
narrowing eyes and grim face, he
gazed not only at this s€ene before
him, but at the world of Linn out-
side—the intricate association of di-
rect vision and sharp, perceptive
memory, the scene he was seeing and
all the scenes he had ever witnessed.
He remembered his own schemes
over the vears, his emotional joy in
political maneuvering; and now, in
one burst of insight, recognized it all
for the childish nonsense it had been.

His lips moved. Under his breath
he murmured, “Beloved brother, I
am shamed, for I knew enough to
know bhetter.”

It seemed to him, then, that Jerrin
had heen a greater man than he.
All his life, Jerrin had treated poli-
tics and politicians with disdain, de-
voting himself to the hard realities
of a military man in an age when
war was inescapable.

“Can I do less?” The question
quivered in his mind like a flung
knife vibrating in the flesh.

Then he saw that he was being
sentimental in making comparisons.
For his problem was on a level that
Jerrin could hardly even have im-
agined. Thére was power here for
him if he wanted it. All the schemes
of Lilidel and her group could not
stop him from seizing control by
sheer force. Without shame, with-
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out modesty, he recognized that he
was the man of seience in Linn.

Clearly, sharply, he perceived his
pre-eminence, the enormous stability
of his mind, the acuteness of his un-
derstanding. Somehow he had it,
and others hadn’t. It made it neces-
sary now for him to reject the high-
est office in the Jand—because he had
a duty to the whole race of man. A
. duty that grew out of his knowledge
of the titanic danger.

He could expect no one else to
evaluate the extent of that danger,
least of all this venal, childish
woman and those hehind her.

Abruptly, angrily decisive, Clane
turned and beckoned General Marak.
The latter came forward quickly.
To him, Clane whispered, “I would
advise you to leave this room with
me. I could not otherwise answer
for the life of a man who knows
what is in these documents.” He
tapped his pocket, where the copy of
Jerrin’s will reposed.

Tt was unfortunate, but that was
the grim reality. Intrigue and sud-
den death.

Without a word to any of the
others present, he turned and left the
room, Marak following close behind.
His problem would he to restrain his
more ardent followers from trying to
seize power in his name.

And save a world that was almost
mindless with corruption.

A few hours later, he landed at his
estate. His guards’ captain met him.

“Your excellency,” he said curtly,
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“the sphere and its container-have
been stolen.”

“The sphere gone!” said Clane.
His spirit sagged like a lead weight.

In a few minutes, he had the story.,
The guards of the sphere had ap-
parently been ambushed by a larger
force. A

The captain finished, “When they
didn’t get back here on schedule, I
investigated personally. 1 found
their bodies at the bottom of a can-
yon. All of them were dead.

Clane’s mind was already beyond
the crime, seeking the culprit. And
swiftly, he focused on one man,

“Czinczar,” he said aloud, sav-
agely.

VL

For Czinczar and his men, defeat
at the hands of Lord Clane a:few
months. previously had not been a
complete disaster. DBefore actually
ordering his army to surrender, that
remarkable logician examined his
situation,

At the worst, he himself would not
he killed immediately but would be
saved for public execution. His
men, of course, would be sold into
slavery—unless he could persuade
Lord Clane to let the army remain a
unit. To do that, he must convince
the mutation that such a force might
be useful to him.

Since his reasoning was soundly
based, everything happened as he
had hoped it would. Clane trans-
ferred the barbarian army, together
with a number of crack rebel slave
units, to an easily defendable moun-
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tain territory. Having regained con-
trol of the invincible sphere of en-
ergy, the mutation considered him-
self in control of the situation. He
even suspected correctly that Czin-
czar had held a number of spaceships
out in space, where they could still
be contacted.

At the time he informed the bar-
barian leader, “These ships could
provide you with transportation to
return to your planet. But I warn
you, make no such move without my
permission. You must know that I
can seek you out and destroy you at
any.time.”

Czinczar had no doubt of it. And
besides, he had no desire to return
to Europa. Great events were in the
making, and he intended to be in the
center of them.

He began his preparations boldly.

Single spaceships were fitted out
for forays. The men assigned to
them shouted their disapproval when
informed they must shave off their
beards, but the leader was adamant.
Singly and in the dark of night,
spaceships landed at carefully se-
lected points as far as possible from
the city of Linn. Out of them sprang
bare-faced men dressed like ordinary
Linnans. They killed men only,
slaves as well as Linnans—and
helped themselves over a period of
many months to vast supplies of
grain, fruit, vegetables, meat, and all
the metal and wood that an army
might need.

The prisoners had been assigned
a minimum existence diet by Clane.
Within a week of the surrender they
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were eating off the fat of the land,
From every fire on the mountains
came the odor of roasting meat.
Within a few weeks there were sev-
eral women to attend to each fire,
Czinczar issued orders that only
slave women should be brought to
the camp, and that any Linnan
women captured by mistake should
be killed.

Everyone agreed that this was
wise, but suspiciously no women
were executed. It seemed clear to
Czinczar that the Linnan women,
when informed of the alternatives,
were only too anxious to masquerade
as slaves. And so the purpose of the
bloodthirsty threat was served. A
huge camp, that might have been dis-
orderly in the extreme, operated for
months on a high level of efficiency.

And, because of the tremendous
dislocation of normal Linnan life,
first as a result of the barbarian
invasion and then because of the’
alien invader, their violent actions
went almost unnoticed ; their exist-
ence was almost literally unsus-
pected.

The arrival of the invader made
possible even bolder activity. In
broad daylight barbarian ships
would land at the outskirts of cities,
and in small groups penetrate past
the guardposts without being chal-
lenged. These small spying units
brought back information from wide-
ly scattered points to one of the
keenest military minds of the age.
As a result, Czinczar knew before
the event that an attack was going
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to be made against the invading ship.
And he also knew the nature of it.

On the night of the attack, he was
fully aware of the tremendous issues
at stake, He personally accompanied
the men who crouched within bow
and arrow range of the coffinlike
structure which acted as a container
for the sphere of energy. He waited
until the sphere vanished into the
darkness toward the gigantic enemy
ship. Then he gave his command.
The little group of harbarians swept
down upon the half hundred guards
around the container.

The darkness echoed with the hor-
rified cries of men bloodily surprised
by a superior force. But silence fol-
lowed swiftly. The barbarians dis-
posed of the dead guards by rolling
them over a nearby cliff. Then they
settled themselves tensely to wait for
the sphere.

It came suddenly. One instant
.there was nothing; the next, the
silver ball was rolling sedately to
and fro. Czinczar gazed down at it,
startled. Tt was not the first time
he had seen it, but now he realized
some of its powers.

Aloud, he said, “Bring the tele-
scope. I might as well have a look
inside this thing while we're wait-
ing.”

That was a new idea: and the
method used was very rough. Two
men, poked the long, narrow tele-
scope into the outer “skin” of the
sphere, and then walked along at a
steady pace beside it. It was a prob-
lem in timing, and Czinczar’s part
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was the most difficult.
beside the telescope, one eye glued
to the eyepiece; and the trick was to
éstablish a rhythm of backward and
forward movement.

His first view was so different
from anything he might have ex-
pected that his vision blurred, and he
fell out of step. He organized him-
self, and looked again. Oddly, the
surprise was almost as great, as if
his mind had already rejected what
it first saw. :

He saw a starry universe. He
stepped back in confusion, striving
to grasp the awful magnitude, the
fantastic reality. Then once more
he fell in step, and gazed. By the
time he straightened up again, he
was trying to interpret what he had
seen.

The sphere, he decided, was a
“hole” in space. Baffled, he stared
down at it, as it rolled back and
forth. How could a silvery ball-like
object be an opening into anything?

He motioned the men to take the
telescope away, and then punched
his finger into the sphere. He felt
nothing at all, no resistance, no sen-
sation.

The finger swelled a little finally,
and he - remembered that meteor
miners had proved space was not
cold, but that it was vital to wear an
air-tight pressure suit. Lack of pres-
sure would have caused his finger
to bloat.

He wondered if he had reached
into some depth of space.
poking out of nowhere into a vacuum,
Thoughtfully, he walked away from
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He walked

A finger

the sphere and sat down on a rock.
In the east, the sky was beginning to
lighten, but still he sat there, still
his men waited in vain for the order
to leave. He intended to give Clane
every opportunity of using the
sphere against the aliens.

As the sun edged over the jagged
horizon, he stood up briskly, and had
the container and the sphere trans-
ported to a waiting ship. The vessel
had instructions to climb right out of
the atmosphere, and take up an orbit
around FEarth.

Czinczar remembered sharply how
Clane had had to come to the city
Linn to make use of the sphere
against himself. And there was the
fact that each time it was used, it
had to he transported near the ob-
ject against which it was to be em-
ployed.

Accordingly, the greatest weapon
ever conceived was in his possession.

He was not satisfied. Restlessly,
he paced the room which was his
headquarters, and over and over
again examined the facts of his posi-
tion. Years ago, he had discovered
the basic secret of power and suc-
cess. And now, because the pattern
was not complete, he was uneasy.

Men came and went from- his
room. Spies bringing information,
The invading ship was captured.
Jerrin was dead. Clane had refused
to take advantage of the death, and
had instructed his supporters not to
oppose the plan to make Calaj the
Lord Adviser.

When the man who brought that
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latest bit of news had gone, Czinczar
shook his head in wonder, and for
the first time in all these months
something of his terrible tension let
up. He himself wouldn’t have had
the courage not to seize power at
such an opportune moment, Nor
could he visualize the logic of it—
even so, the actuality seemed super-
human.

It made him indecisive. He had
intended to make an effort to seize
the gigantic invader ship when
Clane was not on it. With clocklike
precision his men completed the pre-
liminaries—but he did not give the
final order.

On the sixth day after the death of
Jerrin, a messenger came from Clane
commanding him aboard the cap-
tured giant. Czinczar suspected the
worst, but he had no alternative
short of open resistance. Since that
would quickly bring the main Linnan
armies against him, he decided to
trust himself to Clane, and to his own
analysis of the situation.

At the appointed hour, according-
ly, Czinczar and his staff flew in a
strongly escorted patrol vessel to
Clane’s estate. The alien ship floated
high above, as they stepped to the
ground.

A few guards lounged around.
Nowhere was there sign of a force
large enough to defend the battle-
ship from a determined air attack.
Looking up, Czinczar saw that sev-
eral dozen air locks were open in
the ship, and that a thin but steady
traffic moved to and from the open-
ings. It was a picture that his spies
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had reported in considerable detail,
and it baffled Czinczar now as it had
earlier. The ship looked helpless,
wide open to assault. The very ex-
tent of that helplessness had made
him hesitate. It was still hard to
credit that Clane could be so negli-
gent, but now the barbarian leader
silently cursed himself for his failure
to take advantage of a military pos-
sibility.

For the first time in his grim
career he had missed an opportunity.
He had a premonition of disaster.

He watched with narrowed eyes,
as one of Clane’s officers came up.
The man saluted the barbarian com-
manders with stiff formality, and
then howed to Czinczar.

“Your excellency, will you and
your staff please follow me?”

Czinczar expected to be led toward
the estate residence, which was vis-
ible over a low hill about a third of a
mile to the south. Instead, the
Linnan officer guided them to a small
stone building half hidden among
thick undergrowth. Once more he
saluted and bowed.

“If you will step inside one by
one,” he said, “so that the machine
can take a”—he hesitated over the
word—“photograph of you.” He
added hurriedly, “Lord Clane asked
me to assure you that this is essen-
tial; otherwise it would be impos-
sible for you to approach the Solar
Star.”

Czinczar said nothing, nor did he
immediately allow himself to ex-
amine the meaning of the words, He
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motioned his officers to go in ahead

of him, and watched curiously as
each man in turn entered, disap-
peared for a moment, and then came
into sight and through the door.
Since he did not ask them, they all
knew better than to volunteer in-
formation.

Presently, it was his turn. Un-
hurriedly, Czinczar stepped through
the door. He found himself in a
room that was bare except for a
chair and a table, and the instrument
that rested on the table. The chair
was occupied by an officer; who rose
to his feet and bowed, as Czinczar
entered.

The barbarian acknowledged the
greeting, then stared curiously at the
instrument. Tt looked as if it had
been torn from its metal casing. The
metal was fused where it had been
cut with torches. Czinczar noted the
point in passing, saw also that the
machine itself seemed to consist prin-
cipally of a telescopelike protuber-
with lens. He

ance complete

turned to the attendant.
“What does it do?” he asked.
The officer was polite. ‘‘Accord-

ing to Lord Clane, sir, it takes photo-
graphs.”

“But that’s only another word for
portrait,” said Czinczar. “Do you
mean the machine has made a por-
trait of me? If so, where is it?”

The attendant’s cheeks were slight-
ly flushed. “Your excellency,” he
confessed, “I know nothing more.
Lord Clane asked me to refer all in-
terrogators to him personally.” He
added, somewhat pointedly, “I be-
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lieve that he will expect you, now
that you are through here.”

Czinczar was persistent, “I didn’t
see you do anything.”

“It’s automatic, sir. Anyone who
stands in front of it is photo-
graphed.”

“If such a photograph,” said the
barbarian, “is necessary before I can
approach the ship, how was it that
Lord Clane and his men were able
to enter the vessel a week ago, and
capture it, without having their pho-
tographs taken?”

It was a rhetorical question, and
ke scarcely heard the othér’s pro-
testation of ignorance. Silently, he
left the little building, and followed
the first officer to a larger liftboat,
which was in the act of settling to the
ground half a hundred feet distant.

In a few minutes they were
whisked up to one of the openings.
The liftboat glided through, and
gently nosed into a slot. Czinczar
stepped out with the others, hesi-
tated as he saw the double lines of
guards drawn up to receive ghem,
and then, with the chill of the wel-
come already upon him, walked
wordlessly along a corridor towards
a huge door. As he crossed the
threshold, and saw the tremendous
gallows that had been erected against
the far wall, he stopped involuntarily.

The pause was momeatary. Im-
perturbably, he walked forward,
straight to the foot of the gallows.
He sat down on a lower step, pulled
out a notebook, and began to write
a farewell address. He was still
writing it when, out of the corner of
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his eyes, he saw Clane come in. He
stood up, and bowed.

The slim young man came over to
him, and without any preliminaries
said, “Czinczar, you- have a simple

choice. Produce the sphere, or
hang.” i
“Sphere?” said the barbarian

finally. He hoped he sounded prop-
erly surprised, but he did not doubt
the seriousness of his situation.
There were rough minutes ahead.

Clane made an impatient gesture,
hesitated, and then grew visibly
calmer. “Czinczar,” he said slowly,
“your skillful reorganization of your
forces the last few months had just
about decided me to use you in a
major enterprise.”

The barbarian bowed once more,
but his eyes narrowed at the revela-
tion that his activities were known
to the mutation. Czinczar neither

underestimated nor overestimated
the fact. He recognized both the
weakness and strength of ILord

Clane’s position. The great weak-
ness was that he depended too much
on himself. He was at the mercy of
people who had little or no idea of
the relative importance of his posses-
sions or his actions.

And so, during the barbarian as-
sault on Linn, the attackers had
seized Clane’s house with all its
valuable scientific equipment, includ-
ing the sphere of force. Not know-
ing the tremendous potentialities of
the sphere, they had made the mis-
take of trying to use it and the other
equipment as bait to trap Clane. And
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eating.

thus had let him get near it—and
trapped themselves.

The secrecy that made such things
possible was a form of strength. But,
obviously, once the pattern was un-
derstood, the solution was simple.
Watch Clane’s movements. He
could not be everywhere at once.
Like other human beings, he needed
sleep; he had to take time off for
It was impossible for him
to be alert continuously,

The fact that he had allowed the
barbarian force to reorganize was no
evidence that he was capable of fore-
seeing all the possible eventualities
of such an act. His successful cap-
ture of the sphere was evidence of
that.

Once more, it was Clane who
broke the silence. “As you know,”
he said, “I have defended you from
the fate that is normally dealt out to
individuals who have the audacity to
invade Linn. The policy of execut-
ing such leaders may or may not be
a deterrent on other adventurers;
possibly it is. I saved you from it,
and one of your first acts is to betray
me by stealing a weapon which you
have not the knowledge to use your-
self.”

It seemed to Czinczar that it was
time to make a denial. “I don’t know
what you're talking about,” he pro-
tested in his most open-faced fashion.
“Has the sphere been stolen ?”

Clane seemed not to hear. He
went on grimly, “I cannot say hon-
estly that I have ever admired you.
You have discovered a simple tech-
nique of power, and you keep follow-
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ing the pattern. I personally am op-
posed to so much killing, and I really
believe it is possible to reach the
heights of power in any state, how-
ever governed, without stabbing a
single person in the back.”

He paused; he took a step back-
ward. His eyes were merciless as
they stared straight into Czinczar’s.
He said curtly, “Enough of this talk.
Do you yield up the sphere, or do
you hang ?”

Czinczar shrugged. The pressure
of the deadly threat tensed every
muscle in his body. But in his tre-
mendously logical way he had ana-
lyzed the potentialities of his theft
of the sphere; and he still stood by
that analysis.

“I know nothing of this,” he said
quietly. “I have not got the sphere.
I did not even know it was stolen
until this minute. What is this en-
terprise on which you planned to use
me? I'm sure we can come to an
agreement.”

“There are no agreements,” said
Clane coldly, “until I get the
sphere.,” He went on, “However, I
see that you are convinced that I
won’t hang the man who has it, so
let us proceed to the actuality. Will
you climb the gibbet yourself, or do
you need assistance ?”’

Since there could be no effective
opposition, Czinczar turned around,
climbed the steps to the top of the
gallows, and without waiting for the
hangman to help him, slipped the
rope over his head. He was pale
now, in spite of his confidence. For
the first time it struck him that the
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dazzling career of Czinczar, the one-
time scribe who had made himself
absolute ruler of the barbarians of
Europa, was about to end.

He saw that Clane had motioned
the executioner, a Linnan noncom-
missioned officer, to come forward..
The man took up his position beside
the lever that would open the trap-
door, and turned to watch Clane,
who had raised his arm. The muta-
tion stood tautly in that striking po-
sition, and said :

“A last chance, Czinczar.
sphere or death.”

“I haven’t got it,” said Czinczar
in a steady voice, but with finality.

Inexorably, Clane’s arm swept
down. Czinczar felt the trap under
him collapse. And then—

He was falling.

‘The

VIL

He dropped about a foot, and
landed so jarringly that his body vi-
brated with pain. The tears started
to his eyes. He blinked them away.
When his vision cleared, he saw that

he was standing on a second trap-

door, which had been built below the
first.

He grew aware of scuffling some-
where near. He glanced around.
His staff officers were struggling
with the Linnan guards, trying to
reach him. Czinczar hesitated, won-
dering if perhaps he and they should
not attempt to make a fight to the
death. ‘ 4

He shook his head, ever so slight~
ly. The fact that he was still alive
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underlined his own hard convictions:
He raised his golden voice, and pres-
ently the barbarian officers ceased
their struggles, and stood sullenly
looking up at him. '

Czinczar spoke directly at them,
indirectly at Clane. “If my life is
really in danger,” he said with reso-
nant positivity, “it will be because
Lord Clane has lost his good sense.
That would apply even if T had the
sphere—"

He realized that Clane would re-
gard the words as an admission, and
he glanced coolly at the mutation, in-
viting comment. Clane scowled ; but
he picked up the challenge after a
moment.

“Suppose that vou did have the
sphere,” he said mildly, “why does
that protect you?”

“Because,” said Czinczar, and his
golden voice had never heen
steadier, “if T have it, so long as I
am alive, you would still have a
chance of getting it back. If T die,
then that chance goes forever.”

“If you had it,” said Clane in a
grim but ironic voice, “why would
you want to hold on to it, knowing
that you cannot make any use of it?”

“I would first have to make an in-
vestigation,” was the barbarian’s re-
ply. “After all, you learned how to
use it without having any previous
knowledge of its operation.”

“TI had a book,” Clane flashed,
“and besides T have some knowledge
of the nature and structure of mat-
ter and energy.”

“Perhaps,” said Czinczar coolly,
“I could get hold of the book—such
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things do happen.”

“T  memorized this particular
book,” said Clane, *“and then de-
stroved it,”-

Czinczar was politely incredulous.
“Perhaps, my agents could discover
the place where you burned it,” he
said. "Or, if I sent them into the
homes of the gods, they might find
another hook.”

He realized that tension was
building up again, and that no verbal
byplay would settle this argument.
Clane was stiffening, his eyes nar-
rowing. “Czinczar,” he said sharp-
ly, “if you had this sphere, and you
knew that you couldn’t ever find out
how to use it, would you still hold
on to it, knowing the danger that is
building up for the human race ?”

The barbarian drew a deep breath.’
He expected a violent reaction.
“Yes,” he said.

“"Why?” Clane was visibly hold-
ing himself under control.

“Because,” said Czinczar, “I have
no confidence in a man who refuses
repeatedly to accept power, and who
thus rejects the only means by
which he can control and direct the
defense against a possible invader.
And, besides, the sphere is obviously
worthless against the Riss.”

Clane seemed not to hear that last.
“Suppose I told you that I refused to
take power because I have a plan of
much greater scope.”

“I recognize power,” said Czin-
czar flatly, “not the grandiose
schemes of a man who is now vir-
tually impotent.”

““My plan,” said Clane, “is of such
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scope that I dare not tell it to a man
of your rigid attitudes, for fear that
you would regard it as impractical.
For once I don’t think your imagina-
tion could appreciate the possibili-
ties.”

“Try me.

“When I have the sphere ” said
Clane, “and not one second before.
As for my being impotent, please
note that I have the ship.”

Czinczar was scornful. “What are
you going to do with it—attack the
legal government and make the peo-
ple love you? That isn’t the way a
mutation can operate, For you and
for your group the moment for tak-
ing over the government is past. It
will probably not come again until
the Riss attack, and by then anything
you can do may be too late.”

He went on, in an even more vio-
lent tone, “Lord Clane, you have
been a grave disappointment to me,
Your failure has placed my troops
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and myself in grave danger, because
very soon now the legal government
of Linn will demand that you turn us
over, and of course you will also be
required to turn over the ship. If
you refuse, then for the first time in
your life you will be out in the open
as a rebel. From that moment on,
your days are numbered.”

Clane was smiling humorlessly,
“I can see,” he said, “that you are at
your old game of political intrigue,
and I am utterly impatient with such
childish nonsense. The human race
is in deadly danger, and I refuse to
argue with anyone who plots and
schemes for advantage under Such
circumstances. Men must mature or
die.”

He turned aside, and said some-
thing to one of the officers who stood
near him. The man nodded, and
once more Clane faced Czinczar.

The barbarian braced himself for
the next step of torture.
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Clane said curtly, {‘Please remove
the noose from around your neck,
and come over to the tank in the cor-
ner to your left.”

As he slipped the rope over his
head, Czinczar studied the tank., It
was a large concrete affair, and he
had noticed it when he first came in.
It looked enigmatic ; he couldn’t im-
agine its purpose:

He was thinking furiously as he
came down from the gallows. He
said to Clane, “I'm really very per-
suadable. Why not. tell me your
plan? [ can’t give you the sphere as
evidence of my good faith because I
haven’t got it.”

Clane merely shook his head im-
patiently.  Czinczar accepted the
rejection, and said matter-of-factly,
“Do I climb into the tank?”

Clane “said : “Take a look inside,
and you’ll see the arrangement.”

Czinczar climbed up curiously.
and looked down. The tank was
quite deep, and it was empty. At
the bottom was a simple hand pump,
and there were two chains with
clamps fastened to rings imbedded
in the concrete floor.

He lowered himself gingerly into
the tank, and waited for instructions.
He looked up and saw that Clane was
looking down at him over the edge.

“Fasten the chain clamps around
your ankles,” instructed the muta-
tion. )

Czinczar did so. They clicked
shut with a metallic finality. The

~metal felt heavy against his flesh and
even uncomfortable.

“The chains,”

THE WIZARD OF LINN

explained the mu-

tation, “will hold you down to the
bottom of the tank, so that when the
water comes in you'll have to pump
it out if you want to prevent your-
self from drowning.,” He added,
“You can see the approach is very
simple. The pump operates easily.
The choice you make will be entirely
your own. You live or die by your
own effort, and at any time you can
stop. the entire process by agreeing
to turn over the sphere, There
comes the water now.”

It swirled around Czinczar’s legs,
bubbling up noisily. It was luke-
warm, so it felt rather pleasant.
Czinczar sat down on the floor, and
glanced up at Clane. -

“May I make a request?” he
asked.

“Does it include handing over the
sphere?”

“No.”

“Then I'm not interested.”

“It’s the pump,” said Czinczar.
“Its presence makes me unhappy.
Will you please have it taken out?”

Clane shook his head. “A few
minutes from now you might be
very happy to have it there.” Never-
theless, there was an anxious look in
his eyes as he spoke. The reaction
was clearly one that he had not ex-
pected.

He finished, “If you change your
mind at any time, you'll find that-the
pump can quickly reduce the level of
the water.” =

Czinczar did not answer. The
water was swirling around his neck.
In a minute it closed over his mouth..
He found himself involuntarily re-
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laxing so that he could float up a
little. He tensed with the expecta-
tion of the physical horror that was
now only minutes away.

“  Presently, he was standing up,
and he could feel the weight of the
chain on his ankles. There was no
doubt but that he had reached the
limit of that particular method of es-
caping. And still the water surged
higher.

It came up to his mouth again,
then his nose. He held his breath as
it rose up over his eyes and covered

his head. And then, abruptly, he

couldn’t hold it any longer. ¥xplo-
sively he exhaled—and inhaled.

There was a knifelike pain in his
chest, but that was all. The water
- tasted flat and wunpleasant, not as if
he was drinking it. Finally, there
was no sensation at all. Darkness
closed over his consciousness.

When he came to, he was lying
over a barrel. He had never felt
more miserable in his life. And they
were still squeezing water out of
him.

He was coughing. Every explo-
sive discharge wracked his body.
The pain of returning life was im-
measurably greater than the pain of
death. But even he realized pres-
ently that he would live.

They carried him to a cot, and
there after an hour or so, he began
to feel normal again. Clane came in
alone, pulled up’a chair, and sat si-
lently regarding him.

“Czinczar,” he said at last, “I am
reluctantly ccmpelled to admire your
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bravery. I despise the animallike
astuteness behind it.”

Czinczar waited. He refused to
believe that his travail was over.

“You have proved once more,”
said the mutation bitterly, “that a
courageous man who is prepared to
take calculated risks on the low level
of political intrigue can conquer even
death. I hate the stupid logic which
makes you feel that you have to keep
the sphere. If you persist in that

.madness, we are all dead men.”

“If I had this sphere,” said Czin-
czar, “then the logical thing for you
to do in a moment of crisis would be
for you to forget self and tell me how
to work it.”

Czinczar spoke in a precise tone,
conscious of how dangerous the
statement was. It was his first ad-
mission by fmplication of his own
vast ambitions. For it was obvious
that if he ever learned how to use the
sphere, he would thereafter be in a
posifion to seize power at will, and
take control of any state.

It also implied that, according to
his analysis of Clane’s character, the
other might actually allow him to
have control of the sphere in an
emergency involving the destiny of
the human race as distinct from any
nation.

Clane was shaking his head. “It
won’t happen, my friend. I do not
expect that the sphere will ever again
by itself be useful against the Riss.
I won’t tell you why.” ;

Czinczar ‘was silent. He had
hoped, not too optimistically, that
somewhere along the line he would
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receive a clue about the operation of
the sphere. But the information he
was getting made the problem seem
more, not less, difficult.

Clane continued, “It might appear
that I was very careless with the
sphere. But long ago I discovered
that I could not be everywhere at
once. And of course, I repeat, it’s
quite useless to anyone else. It
works on the basis of a mathematical
formula relating to the release of
atomic energy, and I question
whether anyone in the solar system
other than myself even knows that
there is such a formula.”

Czinczar had his clue, and it was
bitter to take. He said at last, “What
are your plans for me, as of this
moment ?”’

Clane hesitated. When he finally
spoke, there was an edge of fire in his
tone. “For the past few months,”
he said, “T have tolerated your mur-
derous forays because I question
whether we could have got together
such a vast total of food.and other
supplies by any legal method in my
control.” ;

He paused, then continued, “I
question also whether it would have
been possible to get so many women
together without using methods simi-
lar to yours. For my purposes, the
women are as important as the
food.” )

Once more he paused.. And Czin-
czar had time to feel chagrined. He
had thought he knew something of
the intricate workings of this man’s
mind. But now, briefly, he was be-
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yond his depth, and he had the empty
conviction that he had been out-
played at his own devious game,

It was a startling thought that his
secret forays would now be used for
the benefit of Clane’s plan. The mu-
tation continued :

“Here is what I want you to do.
Tomorrow, the Solar Star will fly
over to your camp. You will begin
to load your equipment aboard the
lower decks—there are twenty of
them, each capable of holding about
ten thousand people and their sup-

plies; so there’ll be plenty of room
for your entire army and the
women.”

Czinczar said: “Once T have such
a force aboard, what’s to prevent me
from taking over the ship?”

Clane smiled  grimly. “The
twenty upper decks are already oc-
cupied by a well armed Linnan army
group, all young married men ac-
companied -by their wives. Except
on the officer level, there will be no
liaison between the two groups. In
fact, except for an entrance from
your headquarters all connecting
doors will be sealed.”

Czinczar nodded, half to himself.
It sounded effective. Every defense
of that kind could of course be over-
come by bold and astute planning.
But that scarcely concerned him
now. There was an implication here
of a tremendous journey about to be
undertaken, and that dominated his
thought.

“Where are we going ?”” he asked
sharply. “To one of the outer
moons ?”
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“Wait and see,” said Clane coolly.

He ' stood up, with a frown.
“Enough of this. You have your in-
structions. I have to make a vital
journey to the capitol. I want you
and your forces to be aboard and
ready for flight one week from to-
day. And if you can for once rise
above the moronic military idiocy
that guides your reasoning, bring the
sphere along.” His tone was one
of suppressed anger.

Czinczar stared at him thought-
fully, “My friend,” he said, “you’re
being emotional. There is no es-
cape from political intrigue. This
that you suddenly despise is the hu-
man environment, The environ-
ment of human passion, human am-
bition. There never has been, and
never will be any other climate for
you to operate in. A man succeeds
or fails to the extent that he can un-
derstand and control the unrelenting
drives of others of his kind. If he
tries to abandon intrigue, the tide
will wash over him and his plans as
if they never existed. Beware.”

He finished automatically, “I
haven’t got the sphere.”

VIIIL.

The arrow came out of the dark-
ness, whizzed past Clane’s head, and
lodged in the shoulder_of a guards-

‘man,

The man screamed throatily, and

clutched at the thin, vibrating wand.
A companion leaped to his aid.
Other soldiers dived into the alley-
way. There was the sound of squeal-
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ing, almost feminine in its high-
pitched alarm and annoyance, Pres-
ently, a group of soldiers stalked out
of the darkness, dragging a slim, re-
sisting, boyish form.

The injured man, meanwhile,
succeeded in tearing the arrow from
his flesh. More {rightened than
damaged, he stood there cursing in
a deep, bass voice.

Men were hurrying back from
farther along the street. Torches
flamed and guttered in the night
wind. In that smoky, malodorous at-
mosphere, the changing patterns of
dim light gave only flashing glimpses
of faces and bodies. Clané stood si-
lent, displeased with the milling ex-
citement. Presently,- when the tur-
moil showed no sign of abating, he
called to an officer, and in a minute
a path was cleared for him. Along
it the guards dragged the prisoner,

Somebody  shouted, “It's a
woman 1"’

The discovery echoed back among
the men. Curses of amazement
sounded. The woman, or boy—
it was hard to decide which in that
dim light—ceased struggling. And
then settled the question of gender
by speaking.

“Let me go, you filthy rats! I’ll
have you whipped for this. I wish
to speak to Lord Clane.”

The voice, despite its vicious tone,
was feminine. What was more sur-
prising, the accent was that culti-
vated at the schools where young
ladies of noble birth were taught.

The recognition startled Clane out
of the icy calm into which the at-
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tempt on his life had thrown him,
He took it for granted that the at-
tempt had been on him, and not on
the guard who had actually been
struck. He assumed automatically
that the assassin was an agent of the
group behind Lilidel.

The names of her immediate su-
periors would have to be wheedled
out of her, now that the assassination
had failed. That was a natural de-
velopment, and it concerned him
only incidentally. What disturbed
him was that she had evidently not
considered the serious consequences
of her act. In accepting the assign-
" ment, she couldn’t have known a
long established method of dealing
with woman assassins. They were
turned over to the soldiers.

He stared at her with troubled
eyes. It was probably an illusion of
the unsteady light, but she seemed

little more than a child. At a maxi-

mum, he put her age at eighteen.
Her eyes gleamed with the passion-
ate fire of a willful youngster. Her
mouth was full and sensuous.

He shrugged as he realized that
he was yielding her up in his own
mind to the punishment established
by long practice. He who had re-
cently set himself: against so many
old customs, could not now afford
to offend his own private guard.
Slowly, he stiffened to the inevita-
bilities of the situation.
~ Because he was angry at her for

the decision she was forcing on him,
he said with grim curtness, “Who
are you?r”

“T won’t talk here,” she said.
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“What’s your name?”

She hesitated; then, apparently
recognizing the hostility in his voice,
she said . sullenly, ‘“Madelina
Corgay.”

The identification gave him his
second major pause, For it was an
old and famous name in Linn, Gen-
erals and Patrons had borne that
name into the field of battle and with
it had signed the laws of the country,
The father of this girl, Clane re-
called, had died fighting on Mars,
a year before. As a war hero, his
daughter’s action would be excused.

Clane was chagrined to realize
that he was already thinking of the
political repercussions. But it would
be folly to blind himself to the fact
that this incident could be highly
dangerous to him, He shook his
head angrily. With Calaj already
voted Lord Adviser, and scheduled
to make his triumphal entry into
this capitol city of Linn tomorrow
morning, the young man’s support-
ers might well make an issue of an
affair like this. And yet he had to
take into account the expectations
of the guards, who would not be
interested in excuses. Fortunately,
an intermediate decision was pos-
sible.

“Bring her along,” he said. “I
shall question her when we reach our
destination.”

No one demurred. It was expect-
ed that there would be a period of
questioning. The crisis would come
later.

Clane gave the necessary orders.

" Presently the procession was mov-
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ing again along the street.

Several weeks had gone by since
the capture of the invading ship, and
it was more than six months since
the defeat of Czinczar and his bar-
barian army from Europa, that dis-
tant and little known moon of Jupi-
ter. The Linnan world was still in
the process of settling down from
those two near catastrophes. But
already the survivors were forget-
ting how great the danger had been.
From all parts of the empire the

ever-louder voices of discontent
echoed.
Commercial interests protested

that Czinczar never had been a real
threat. And that in any event the
danger had been a product of gross
negligence by the government. Jer-
rin had overruled previous objec-

tions, but now that Jerrin was dead’

there was a determined movement
under way to nullify the decree
which Clane had proclaimed during
the barbarian invasion, freeing all
loyal slaves. The feverish fury of
numberless individuals dispossessed
of valuable servants mounted with
each passing day. And several ugly
rumors had come to Clane that there
would probably have been no disas-
ters in the first place if-a mutation
had not been tolerated for so long in
the family of the lord leaders.

That was a direct attack at him-
self, and one which he could not
fight by any means known to him.
This was particularly true since he
had prevented his supporters from
opposing the Patronate vote that
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gave the Lord Advisership to young
Calaj.

Alarmed by the direction the pub-
lic rage was taking, several of Clane’s
adherents had already regretted that
they had allowed him to persuade
them. It was now necessary, they
claimed, for him to act before the
Lord Adviser Calaj actually arrived
in the capitol.

It was just such a scheme that
had brought Clane on this night
journey through the streets of
sleeping Linn, A coup d’état was
being planned—so the report had

. come to him upon his arrival in the

city only a few hours before—the ob-
ject of which was to proclaim him
Lord Leader.

On his arrival at the palace of the
Patron Saronatt, where the con-
spirators had set up their headquar-
ters, Clane called the leaders to one
of the three apartments that were
immediately assigned to him. From
the beginning, his attitude was under
attack. He listened, startled, as
former staunch supporters of his as-
sailed his stand in language more
violent than any he had ever had
used against him. There were
sneers and furious tirades. His fear
of an alien invasion, when not openly
derided, was attacked on the grounds
that only as Lord Leader would he
be in a position to defend the state.
The arguments were much the same
as Czinczar’s, and were held with
equal determination.

Shortly after 3 a.m., a famous
Patron denounced his leadership. “I
have been invited,” he said savagely,
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“to join the Lilidel group and I shall
accept. I'm through with this cau-
tious coward.” That was the begin-
ning. The scramble to desert a
sinking ship started then. At four
o’clock, when Clane started to speak,
his audience had dwindled to a score
of men, mostly military leaders who
had fought with him against Czin-
czar. And even they, he saw, were
not too friendly. For their benefit,
he discussed briefly and austerely
the possible nature of the coming
Riss attack. He did net tell them
what his plans were, but he did offer
them an emotional satisfaction.

“Our opponents,” he said, “do not,
in my opinion, realize as yet what
they are doing in promoting this par-
ticular mother’s boy to the rank of
Lord Adviser. Children are con-
cerned with the people around them,
not with individuals whom they
never meet. Just imagine a child
that is now in a position to get its
own willful way every time.” He
stood up, and looked around the lit-
tle group grimly. He said, “T leave
this thought with you.’ ‘

He returned to his own residence,
more shaken by the trend of events
than he cared to admit. He was on
his way to his bedroom when he was
reminded by his guards’ captain of
the assassin.

Clane hesitated. He was tired,
and sick of problems. He was not
even sure that he was interested in
finding out who -wanted him dead.
Even some of his old supporters
might now feel that he was danger-
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ous to them alive. What decided
him in the end was*his general atti-
tude of curiosity. He attributed his
larger success to a habit of quick and
thorough investigation of anything
that seemed to affect his interest.
He ordered the girl brought before
him.

She came into the room boldly,
spurning the attempt of the guards
to lead her in like a prisoner. Seen
in the bright light of the oil lamps,
she looked older than his earlier im-
pression of her had indicated. He
guessed that she was twenty-two or
three, or even twenty-five. She was
beautiful, by his standards. Her
features had the even lines of good
looks and keen intelligence. The ef-
fect was marred only by the unmis-
takable insolence of her expression.
But He realized that was not neces-
sarily a fault. It was she who spoke
first.

“If you think,” she said, “that I
am the usual type of assassin, you

‘are quite mistaken.”

“T am
“that all assassins are

Clane bowed ironically.
sure,” he said,
unusual.”

“I shot at you to attract your at-
tention,” she said.

Clane thought back to the moment
of the attack. The arrow as he re-
membered it, had swished by about
a foot from his head. For a skilled
archer it was a bad shot. The ques-
tion was, how skillful was she? . And
how much had the darkness affected
her aim. The woman spoke again.
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“T belong to the Martian Generals’
Archery Club, and two weeks before
"Czinczar’s attack T was runner-up in
the championship matches. That’s
what decided me to take the risk. [
was sure I could prove to you that I
could have hit you.”

Clane said satirically, “Couldn’t
vou have chosen some other method
of attracting my attention?”

“Not,” she flashed, “if T expected
to hold it.”

Clane stiffened. This was verbal
byplay, -and he was not interested.
“I'm afraid this is beyond me,” he
said. “And I’'m afraid, too, that we
will have to follow a more orthodox
method of questioning, and assume
the usual reasons for the attack.”

He paused, curious in spite of
himself. “Just why did you want to
attract my attention?”

“T want to marry you,” she said.

Clane, who had bheen standing,
walked to a chair and sat down.
There was a long silence.
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He stared at her with bright eyes
that concealed more turmoil than he
cared to admit even to himself. He
hadn't expected to have his hard
crust of worldliness penetrated. He
had the distinct and unhappy feeling
that if he spoke his voice would
tremble. And yet it was natural that
he should have a strong reaction.

This young woman belonged to a
part of Linn that he had considered
forever beyond his reach. She was a
part of the society that, except for a
few men, had ignored the mutation
member of the family of the late
Lord Leader Linn. The fact that a
girl of her station had decided to try
to marry him merely proved that she
saw him as a way to power for her-
self. If the night just passed was
evidence, then that might he an error
of judgment on her part. But her
action was the first break in the dike
of social opposition.  Politically
speaking, she could be very valuable
to him.
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Clane groaned inwardly as he real-
ized that once more he was evaluat-
ing a situation in terms of its ad-
vantages to his purposes. He sighed,

and made up his mind.
to the guards captain:

He called

“You will assign an apartment to
the Lady Madelina Corgay. She
will be our guest until further no-
tice. See to it that she is well pro-
tected.”

With that, he went to bed. He
left instructions as to when he should
be roused; and lay awake for a while
turning over in his mind his plans
for the day. Over and above every-
thing else was the visit he wanted to
make to the Central Palace to have
another look at the monster that
Czinczar had brought to Earth.

It would be important that some-
body know something about the
physical side of man’s deadly enemy,
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IX.

Lord Clane awoke about mid-
morning to the sound of distant
singing. It puzzled him for a mo-
ment, and then he remembered that
today the Lord Adviser Calaj was
arriving, and that a fete had been
proclaimed.

He ate a hasty breakfast, and then
set out for the Central Palace in a
patrol boat. As they started to float
down for a landing, the pilot sent
back a message with one of the
guards:

“Your excellency, the Square is
filled with people.”

Clane ordered, “Land on a side
street, and we’ll walk the rest of the
way.”

They landed without incident, and
wound their way among the dancers
and the musicians. They passed
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swaying groups of singing men and
women ; and Clane, who had never
failed to marvel at the antics of hu-
man beings, observed them in genu-
ine wonder.

They were celebrating the acces-

sion to power of a youth whom they.

did not know. Sweet voices, raucous

voices, good-natured yelling, women .

wiggling their hips coquettishly, men
snatching at bare arms, kissing any
pair of feminine lips that happened
to be passing—it was in its own way
a fascinating show. But in view of
the danger that had béen so nar-
rowly averted, and of the impend-
ing invasion, it was a scene that had
implications of disaster.

Physically grown men and women
were acting like children, accepting
as their ruler a boy whose only ap-
parent qualification was that he was
the son of the great Lord Jerrin.
Here was so great a love of the
childish things of life that all human
life was imperiled.

His thought reached that point—
and was violently interrupted. “It’s
that dastardly little priest!” a voice
shouted.

The words were flung back among
the crowd. There were-angry cries
of “Evil One!” “Mutation!” “Devil
Priest!” The dancing in the near
distance came to a stop, and there
was a sullen surging of a mass of
people to get nearer to him. Some-
body yelled: “It’s Lord Clane, the
man responsible for all our troubles.”

A furious murmur swept the
throng. Beside Clane, the guards
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captain quietly motioned to the two
dozen guards. The powerful men
pressed forward, hands on swords
and daggers. Clane, who had heen
watching the incident develop,
stepped forward, a twisted smile on -
his lips. He raised his arm, and for
just a moment received the silence
he wanted. He called out in his
most resonant voice :

“Long live the new Lord Adviser
Calaj.”

With that, he reached into a
pouch, which he had carried for
years for just such a moment as this,
and brought it out clutching a hand-
ful of silver coins. With a flick of
his wrist he tossed the money up into
air. The metal glinted in the sun,
aud came down over a wide area
about twenty feet away. FEven be-
fore it landed another handful spar-
kled in the air in the opposite direc-
tion.

Once more, he called, more cyni-
cally this time, “Long live the Lord
Adviser Calaj.”

The crowd wasn’t listening. There
were shrieks as people stampeded
after the money. Even after Clane’s
party was clear of the danger, he
could hear cries of, “Give it to me,
it's mine!”  “You wretch, you
stepped on my hand!” Feet scuffled,
fists smacked audibly on the morn-
ing air.

The incident made. him bitter,
Once again, he had been forced to
rely on a technique for handling
masses of people. Simple, effective,
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cunning, it was a part of the vast
fund of information he had about
the man in the street.

In spite of his tremendous desire
to dissociate himself from such cheap
trickeries, he couldn’t do it. He re-
called what Czinczar had said. He
shook his head. There must be some
way of arousing people to-the fact
that this was the eleventh hour of
man’s destiny. And that for once all
men must put aside personal ambi-
tion and act in unison against an

“enemy so ferocious that he refused
even to communicate with human
beings.

But how? What could he say or
do that would strike the vital spark?
He who was spending his time and
energy studying the machines aboard
the Riss battleship, a task so colos-
sal and so important that all else
paled into insignificance beside it?

Yet here he was, on his way to
the palace to do personally what
should have been a routine job for
one or more subordinates. It
wasn’t, of course. No one else was
qualified for either of the two tasks
that had to be done, the political and
the scientific. A few years before,
he had belatedly started an advanced
school for science students ; but he’d
been too busy to give it proper atten-
tion. Politics. = Wars.  Intrigue.
People to see. Spy reports to study.
Property management. Exploration.
Experiments. New ideas. Each
twenty-four hours had gone by like a
flash, leaving an ever accumulating
variety of things to atténd to. One
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‘ning, the odor was faint.

man could do only so much, And
now that the crisis was here, he felt
the reality of that.

He was still thinking about it
when he arrived at the palace gate.
The time he noted with automatic
attention to detail, was a few min-
utes before noon. The question in
his mind was, would he be allowed
in§ide? .

It turned out not to be a problem
at all. A distracted captain of the
guard admitted him and his staff.
Clane headed straight for the refrig-
eration room. He had no difficulty
in finding the body of the dead Riss
which Czinczar had brought with
him from Europa.

The elongated body of the unhu-
man creature did not act kindly to
the thawing. As the water began to
drip from the brown-stained, leath-
ery folds of its skin, an unwholesome
stench rose from it. In the begin-
But it
grew stronger.

As the butchers, he had brought
along, sawed it into sections, Clane
took the pieces and dictated first to
one, then to another of his two sec-
retaries. When he was finished with
a segment, he handed it to an artist,

-who drew a lifelike picture of it with

sure, rapid strokes.

As the afternoon waned, the odor
thickened until it seemed to permeate
every crevice of the room. And still
Clane examined and dictated, exam-
ined and dictated, Gas flames and
test tubes were brought into action.
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Juices from glands, liquid. from the
circulatory system of the thing, and
fluid from the spinal column were
tested with various chemicals, sepa-
rated ‘into their components, de-
scribed, named and illustrated for
future reference.

Once, when he put his fingers into |

a sticky goo and tasted it, one of the
secretaries fainted. Another time he
tried to feed a piece of it to a rat in
a cage. The animal, purposely kept
hungry, pounced on it—and died a
few minutes later, convulsively.

Clane dictated : “The flesh, on ex-
amination, proved to be predomi-
nately a complex protein structure,
so complex in fact that it seemed
doubtful if it would be edible by any
animal of Earth origin. Rat, to
which it was fed, died in 3.08 min-
utes.”

Shortly after the dinner hour, he
had the parts of the body returned
to the box and put back into the ice
room. The task completed, he hesi-
tated. Because it was only the first
of his two purposes. The other one
required his knowledge of how to
ride roughshod over another’s will.

Once again, he was back in the
role he hated. And there was no
alternative.

He sent his party home, and in-
quired the way to Calaj’s apartment.
The official he spoke to recognized
him, and put his hands to his head,
as he said:

“Oh, your excellency, the confu-
sion today is fantastic. We are all
worn out.” ;
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He quieted long enough to give
Clane the directions he desired.
There were guards at the entrance
of Calaj’s apartment, but they sprang
to attention when he said, “I am
Lord Clane Linn, uncle of the Lord
Adviser.”

“Shall we announce you, your ex-
cellency ?”” one asked doubtfully.

“No.” Clane was cool and posi-
tive. “T’ll just go in.”

He entered.

There was a little alcove, then a
large outer room. As he glanced
around him curiously, Clane saw
Calaj standing on his head beside an
open window. He was exhibiting
his skill for the benefit of a Martian
slave girl. The girl giggled, and
then she turned away, and saw
Clane. She froze.

She said something, and Calaj
came tumblinig down out of his up-
side down pose. He must have
heard his mother express fears
about Lord Clane, because he turned
pale when he saw who it was.

“Uncle!” he said. And Clane did
not miss the overtones of alarm in
the voice. Calaj was hypnotized by
his own anxiety.

In a sense the boy’s fears were
justified. Clane had no time to
waste. He had come to the palace
with two objectives, and he had
brought along his rod of energy for
emergencies. One objective—the ex-
amination of the Riss—was accom-
plished. The other depended on
Calaj.
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Clane felt remorseless. “Accord-
ing to the reports of his spies, this
boy was abnormal. If that was so,
then he could not be saved. Often
in the past, Clane had taken children
and grown-ups to a private asylum,
and there with all his knowledge had
tried to untangle their minds.” In
vain.

This was no time to hope for suc-
cess, where so often he had failed
betore.
™ Calaj had to be sacrificed. And
Lilidel. And all that group behind
her.

Destroyed by the madman they
had raised to power.

“My boy,” said Clane, “I have
received instructions {rom the gods
about you. They love you—but you
must do their will.”

“They love me?” said Calaj. His
eyes were wide,

“They love you,” said Clane firm-
ly. “Why else do you think you
were allowed to attain the height of
power? Surely, you do not think
that any human could have made you
Lord Adviser without their permis-
sion.”

“No, no, of course not.”

“Listen, carefully,” said Clane,
“here are their instructions for your
future actions. Repeat them after
me. You must rule in your own
right.”

“T must rule in my own right.”
His voice was dull.

“Let no one in the palace advise
you on affairs of state. Whatever
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- tion.

you decide will be as the decision of
the gods.”

Calaj repeated the words with a
rising inflection. And then he
blinked.” “Not even mother?” he
asked, amazed.

“Ispecially not
Clane.

mother,” said

He went on, “You will need new

‘people around you. Be careful for a

while, but gradually appoint men of
your own choice. Disregard those
recommended by your mother and
her friends. And now, I have a
document here—"

Arrived at home, he wasted no
time. “I am leaving at once,” he
told the heads of the various depart-
ments of his household staff. “You
will probably not hear from me for
a long time. You will conduct your-
selves and the estate as in the past.”

The guards captain said, “What
about the assassin?” '

Clane hesitated ; then, “I suppose
the men are expectant ?”

“That they are, sir.”

Clane said steadily, “I regard this
custom of turning a woman assassin
over to the soldiery as a barbarous
practice, and it will not take place.
First, it would be very dangerous
for us all since her family is friendly
with the new Lord Adviser. You
might stress that point to the men,
and then say—"

He made his offer of compensa-
It was so generous that there
was no doubt of it being accepted.
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He finished, “The offer holds for one
year. And captain—"

“Yes, sir?”

Clane parted his lips to make his
next ~announcement, then closed
them. It was more than just another
move in the complex game he was
playing, and yet, the political color
was there, too.

D've got to rise above all this petti-
ness, he told -himself. In spite of
what Czinczar had said, there was
more to statesmanship than animal
cunning. It all seemed so obvious;

so essential. Because if he also
played only the game the others were
playing, there would be no hope.

His very determination stiffened
him. He said quietly: “You may
pass the word along to the company
officers that the L.ady Madelina Cor-
gay will in future be known as the
Lady Madelina Linn. All ranks will
treat her accordingly.”

“Ves, sir. Congratulations, your
excellency.”

“The marriage will take place to-
day,” Clane finished.

TO BE CONTINUED

THE ANALYTICAL LABORATORY

Evidently the Christmas Holidays gave you more time to write letters and postcards
of comment ; certainly we had an unusual number of votes on the January issue of the
magagzine. Incidentally, T want to thank each of you who have written in those votes;
it represents time, trouble, and constructive effort on your part. I can’t possibly print
ail the letters received, or even a large fraction of them, but I assure you every one is
read—and each not only affects the scores printed below, but aids me in estimating the
general tenor of the readership desires. They are appreciated. An author can ask the
editor what he wants ; it’s very difficult for the editor to get his 100,000 bosses to discuss
tize subject! : .

And so letters are appreciated—and these are the scores for the January, 1950 issue.

Prace Story Author Points
1 “ .. Auad Now You Don't” Isaac Asimov 2.00
2, Not To De Opened Roger Flint Young 2.40
3. Gypsy Poul Anderson 3.23
4, The Xi Effect Philip Latham 3.50
5. Ol1d Mother Methuselah René Lafayette 4,30

And it might be pointed out that Roger Young did all right as a new writer in the
field ; the wide scattering of opinion indicated a rugged fight for position!
@ Tue EpiTor.
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GREED

BY L. RON HUBBARD

Piracy is a remarkable thing. It's usually based on greed—but
in a highly peculiar way. Many times it’s greed for adventure,
for high and dangerous living, rather than greed for wealth!

Hlustrated by Brush

It can be said with more than a
little truth that a society is lost when
it loses its greed, for without hunger
as a whip—for power, money or
fame—man sinks into a blind sloth
and, contented or not, is gone.

There were three distinct classes
of men who made up the early van-
guard into space—and they were all
greedy.

GREED

First were the explorers, the keen-
eyed, eager and dauntless few who
wrenched knowledge from the dari
and unwilling depths of the universc.

Next were the rangers, called
variously the “space tramps,” “space
nuts,” and “star hobos,” who wan-
dered aimlessly, looking, prospect-
ing, seeing what was to be seen and
wandering on,
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And last were the exploiters, the
hard-headed, quick-eyed and danger-
ous few who accomplished, accord-
ing to a standard and learned work of
the times, the “rape of space”.

Each had his hunger. The ex-
plorer wanted knowledge and fame
and he often laid down his life in an
effort to attain them. The space
tramp wanted novelty, change, ad-
venture and sojourns in the exotic
humanoid societies or solitudes in the
wastes. The exploiter wanted gems
and gold. _ -

Hard words have b€en used
against these last and it has been
charged that their depredations in
the first days of conquest committed
ravages upon new planets which
hundreds . ef generations could not
repair,

George Marquis Lorrilard, some-
time lieutenant in the United Conti-
nents Space Navy—that pitiful hand-
ful of space guards—was an ex-
ploiter. The savage libels leveled
at him in his days are leveled even
now. In the kindest histories, he is
“not quite nice”. And yet this man
Lroke an impasse of Earth nations
which threatened the future of all
space conquest and planted the first
successful colony in the stars.

He wanted wealth and he made no
secret of it. A lean, hardy, ice-eyed
man, Lorrilard knew his own desires
and he attained them. Lesser men
were afraid of him and yet, when one
reviews the evidence, he never gave
his own kind reason.

Often savage, always decisive and
abrupt, George Marquis Lorrilard
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fooms like a giant among his kind.
He attained his goals. His fortune,
wrested from brutal and inhospitable
worlds, at one time amounted to
twice the entire national debt of the
United Continents and when it was
at last dispersed in the reading of
his will, it nearly wrecked Earth
economy.

But if one seeks to envision him as
a palm-rubbing skinflint, cowering
hehind underlings, one is wrong.
Even if that is the impression venge-
ful historians seek to give, nothing
could be further from truth. He
commanded his own ships. He
fought his own fights. And he died
in the act of personal conquest in the
stars.

Not too long after exploration had
begun in earnest, men found that
there was wealth to be had amongst
the alien worlds. All they saw, then,
was the portable wealth, the fabu-
lous jewels and precious metals and
elements, which lay either already
mined in the hands of hapless hu-
manoids or was to be had by the
merest skimming of the wvirgin
ground. Some of the tales told in
these times are not exaggerations. It

- is actually true that there was an

entire mountain of solid gold ‘on
Durak and that. there was a -ruby
measuring eighty feet in diameter
on Psycho. The humanoids of Dar-
win of Mizar used solid silver for
paving. And into a thousand worlds
went the exploiters, close behind the
explorers, to extract their due with
pick and gun. They fought animals,
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humanoids, men and absolute zero—

some died and some received their-

pay.

Few had thought of colonies at this

time. Overpopulation on Earth was
serious, but the first efforts with
Mars had proven so pale that
thoughts of new human worlds were
few. Earth, as always, was too en-
grossed in her own travails to think
much, as an entire society, about tlie
stars.

An invention had disrupted affairs-

entirely. And it was a sudden and
stopping thing. Heretofore, nearly
all research had aided space conquest
but now, abruptly, the problems of
the Universe had to wait. The Asian
government had triumphied.

For many a long vear there had
been a single Earth, all properly
patrolled and controlled by a single
government. And the researches had
hecome private affairs. Long sleep
had lulled the salons and the armor
of their army and navy was almost
sunk to rust. In the last year before
the ' political cataclysmi, the total
United Nations appropriation for de-
fense was less than one tenth its ex-
penditure for education, a thing
which, while pretty, is not practical.
And for a long, long while, the Asi-
atic races had slept.

[larth had, as we 21l know, several
human races. But her most ener-
getic were the yellow and the white.
And the white ruled and the yellow
endured. A country which had heen
called Russia had almost triumphed
once. And then it had failed. Al-
though ostensibly white, it was actu-

GREED

ally oriental. Sunk into what it con-
sidered a trying servitude to the
white races, Asia struggled behind
her hands and at length, with the
One-Larth government grown feeble,
struck with suddenness.

The wounds of a forgotten war
had festered into a new invention. It
was privately done. And it out-
stripped * all the means of offense
which could he employed against it.

[t was a simple contrivance. We
would call it very elementary now.
But to Farth it came as a stunning
reversal of affairs. It was’'a “cohe-
sion projector”. By using the force
which keeps electrons and atoms to-
gether, rather than the force which
blows them apart, space itself could
be made into a solid wall. In an in-
stant then, from a single generator, a
column several hundred feet in di-
ameter could be projected upwards
for several thousand miles. It was
not an elementary force screen such
as those in early use to repel missile
rockets. Tt was a solid, if invisible
wall.  With a slightly greater fre-
quency, it could have made matter,
but they did not know that then and
indeed, did not find it out for another
five hundred vears.

With cunning handicraft, the yel-
low races, under the direction of the
ex-federation of Russia, constructed
their thousands of generators, passed
them secretly to proper points for in-
stallation and suddenly announced.
with the murder of all the United
Nations garrisons within the bounda-
ries of Asia, that they were free from”
the remainder of the world.
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A dozen violent attacks against
the rebels ended in defeat for the
United Nations. The remaining po-
litical entities outside this barrier
formed the United Continents under
the direction of a major country in
North America.

At first no one supposed that any
great harm would come of this. The
Asians knew better than to attack
such excellent missile weapons as the
United Continents had and the
United Continents had learned with
cost not to attack the cohesion har-
riers of the: Asians. FEarth was in a
fine state of\ deadlock and conse-
quent intrigue and stayed that way
for many years.

It was into this strange situation
that George Marquis Lorrilard was
born. He went to the United Conti+
nents Naval Academy, was gradu-
ated in the center of his class, was
given a minor warship assignment
and was forgotten about as a cog in
the machinery of government. In

due time, unnoticed in general but

always admired by his divisions for
his atheltic skill and competence, he
became a lieutenant and was placed
in command of an outer space patrol
vessel, the State Sahara.

Oanly then did he astonish anyone.
He attacked the Asian cruiser Chan-
grin in the area of Betelgeuse and
shot it to such small bits that he
experienced trouble afterwards find-
ing out its right name.

Returning to Earth he reported
with aplomb the circumstances of the
engagement. The United Continents
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and the Asians had not been at war
for a decade. They had pursued their
way in space without a clash because
there was, after all, a lot of space.
There had been tales brought back
from time to time of white pros-
pectors being robbed and murdered
by Asian military uhits or vessels hut
no action had been taken. The gen-
eral idea was that any man fool
enough to cruise space for any pur-
pose did so at his own risk.

George Marquis Lorrilard not
only reported—he gave forth a new
doctrine, “The Freedom of Space”.
Heretofore there had been spheres of
activity. There were no colonies as
such, there were only isolated mines
and occasional garrisons and patrols
to keep the humanoids in hand.

George Marquis Lorrilard brought
to an astonished world some news.
The mortality of mines in the strange
worlds was not coincident with the
risings of humanoids or the happen-
ing of cataclysms. The loss of small
freighters was only rarely due to col-
lision and mechanical failure. The
Asians were establishing fortresses
on most of the habitable worlds in
easy cruise from Earth and they
would soon control space.

People had said it before. DBut
there had not been a bloody fight
involved.  Lorrilard made f{ront
page with his own personal story,
“I11OW THE CHANGRIN WAS
BEATEN".

It was an engaging tale. The
State Sahara, a moldy old cruise ves-
sel, had come upon the Changrin in
the act of blowing the Gay Mistake
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Mining Company. of Detroit off the
face of New Kansas, The Changrin
had landed to scoop up a few tons of
bar iridium and had barely got into
the sky again when the State Sahara
struck.

It was one of those single ship
duels which were so dear to every-
one’s patriotic heart before big fleet
battles usurped the glory of single
action. The Changrin, being ten
times the weight of the State Sahara
and with a million foot pounds a
second miore fire power had almost
won. And then, with his last erg of
charge in the gun condensers, Lor-
rilard had nailed the enemy through
and through.

For two or three days it looked
like a war with the Asians but at
length everyone decided not to risk
it. Lorrilard became excited and
said that white superiority in space
was glimmering and almost gone
and that his government was stupid.
They let him resign from the Navy.

The Gay Mistake Mining Com-
pany of Detroit suddenly presented
him with half the iridium he had re-
covered for them. The Hot Boy
Exploit Company, which owned gem
deposits on thirty worlds, gave him
a check for five million dollars. The
August Tart Interests handed him
a medal which turned out to be
worth twenty millions, being a pie-
plate diamond from one of their
space mines. And George Marquis
Lorrilard presented.a very innocent
face to an astonished political front:
He had not solicited anything or pro-
posed anything—he said.
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But in a letter to Jacob Unser, a
man much interested in the destiny
of white men in the Universe and a
later partner in crime, Lorrilard
said, “I consider that forts are a sort
of trap. However, all we can do is
place a new earth out there for a base
and operate from it to defend. We
cannot afford a patrol navy. We
need a raiding base.” -

Evidently he tried it. There are
no records in existence which give
any kind of picture of what they did
attempt. But there are a few hints.

Lorrilard seems to have tried an
inferior sort of cohesion barrier, lack-
ing the answer to an Asian type.
And behind its supposed safety, on a
new world approximating Earth yet
nearer to wealthier planets, he tried
to plant a colony which would main-
tain itself and support a patrol fleet.

However it was attempted, it
failed. Some thirty-eight billion dol-
lars and eighteen thousand lives were
squandeted in the effort to plant that
colony—only to have the Asians wipe
it out.” This is known because a con-
temporary uses the figures to prove
that the planting of colonies in space
“is folly which would be attempted
only by such a hothead as Lorrilard,
the cashiered naval officer.”

Other brutal opinions and a gov-
ernment distaste for him—for the
Asians could invent weapons at will
now behind their barrier and a war
would be a chancey thing—drove
Lorrilard back into space.

He went at it hard-eyed now, an
avowed exploiter. He pretends all
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the swashbuckle and the dollar-con- .

scious conversation of your true man
of greed. But one wonders if he was
not hiding a rather large dream.

He began to raid exposed Asian
points. At least fifty other men like
him were beginning to engage them-
selves in this sport now. And Lor-
rilard became famous or, as his gov-
ernment said, infamous. They ap-
prehended an Asian war as a result
of such raids. The Asians appar-
ently apprehended nothing but Lor-
rilard and his friends. And they rap-
idly fortified their areas in the outer
worlds,

But it seems very peculiar, if his-
torians of the period are right, that
nothing was actually done to stop
this ‘raiding. Lorrilard landed and
departed within United Continent
territory at will. He banked fan-
tastic sums, wet, as the Moscow
press screamed “with Asian blood”
and went forth for others.

He used up several space vessels
in the next fifteen years and his
losses in personnel were sometimes
high. And yet his recruiting was
casy indeed. He maintained at his
own expense a laboratory in the
Andes for research on weapons, bat-
tle methods and, fruitlessly, on
cohesion.

Two other efforts were made in
space to plant colonies which would
act as strong points in rival to the
Asians, both efforts private and hoth
of them wiped out to a man. And
although the United Continents offi-
cially shuddered on Earth, diplo-
matic relations with Asiana were
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politely maintained. Ne Asian army
dared issue forth from that screen on
Earth to attack the superior missiles
and arcs of the United Continents
and no missile could penetrate Asia.
And the blood continued to flow in
space.

And the name of George Marquis
Lorrilard, as the years went on, be-
came something that Asian mothers
used to frighten their offspring into
obedience, quiet or sleep. He was

~ forty-six now, in the prime of youth

in those times, a wise, cunning
fighter who had risen far above mere
law.

And the incident happened which
brougth him to Stella and started the
chain reaction which was to end the
deadlock. He was primed with new
theories about cohesion barriers,
loaded with new weapons and hun-
gry for new gold.

He was familiar with Stella.

Tt had eight continents and was
two thirds covered by salt oceans,
which is ah approximation of Earth.

In age it had passed through its
great mammal period and was en-
tered upon man.

Yes; Man.

Not Homo sapiens, of course, but
a very near approach, differing main-
ly in that he was blue. This human-
oid had developed fire weapons,
could work rudimentary electricity,
had flight of a sort and built cities of
considerable extent. He stood about
two and a half meters tall, had a
brain capacity of a comparative na-
ture to pre-space man and was devel-
oped culturally into political entities,
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His planet was amusing to rovers
and of no value to exploiters. It was
almost entirely lacking in precious
metals and stones and in radioactive
fuels. Therefore, it had been written
up as something intriguing for the
Sunday .papers and otherwise left
alone. Many space tramps harhored
there, but inbreeding was eugenically
impossible and the race stayed the
way it was.

Probably colonization would have
continued an entire fiasco for the
next ten thousand years if it had not
been for Stella.

Occasional Asian raids were made
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on the place to gather slave labor,
but the undertaking was dangerous,

_no matter the value of these creatures

to the Asians in extorting minerals
from the infinity of worlds, The
Asians, therefore, established a sort
of super-state on Stella, not inter-
fering with its-politics but support-
ing several fortresses keyed by a
main stronghold on a central conti-
nent.

Asian mine ships hbegan to harbor
there and build up financial reserves
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which it would be necessary.to re-
port to Asiana and the Asian gov-
-ernor, a man named Kolchein, grew
quite sleek. But he erred in setting
up a cohesion barrier much larger
than he needed and wider than any
raider would suspect.

The Sudden Sunday, one of the
exploiters, ran into this screen at an
altitude of two hundred miles,
tripped and crashed. As its mission
was the peaceful one of landing to
repair a depleted crew with Stellan
converts, Lorrilard considered it a
hostile act.

Perhaps he had never forgiven the
Asians for certain actions they had
taken against him while he was tak-
ing actions against them. Perhaps
he was vengeful on account of Peter
Gault, the: skipper of the Sudden
Sunday and Lorrilard’s friend. Per-
haps he sympathized with the rela-

tives of the dead in the city the Sud-

den Sunday had destroyed in crash-
ing. However that may be, it was
common knowledge in those times
that several hundred billions in
cached Asian loot rested under the
protection of Kolchein. And Lor-
rilard’s Andes lab had lately sent
him a large box.

Lorrilard, in the Angel’s Dance, a
little cruiser of nineteen hundred
metric tons and armed with scarcely
a foot pound for every thousand foot
pounds in the Asian fortress, sat
down on Stella.

He had a bully boy crew of two
hundred, five bucko officers, and a
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dozen technicians. His human odds
were therefore a million to one
against the Stellans and a mere hun-
dred to one against the Asians. So
he sent a polite note, carried on a
dagger point, to the chief mandate
of the Stellan Union of Countries,
and actually expected a written re-
ply. But they did not write. A Stel-
lan tank corps flew in at eventide
and began to bang away at the
Angel’'s Dance.

Some of Lorrilard’s hard certitude
diminished. Space tramps had been
at work with know-how for a hun-
dred years amongst the Stellans and
an already considerable culture could
protect itself effectively with a thing
it called a “hand atomic weapon”—
an obsolescence on Earth but a grue-
some thing to breast nonetheless.

He lost eight men before he nailed
the last remnants of the tank corps
to their turrets and left them for the
vultures. The attack angered him
and an amazed Council of Countries
dredged up the contents of their ar-
senals at the sight of the blue head
of the tank corps commander,
wrapped up in a big leaf and pinned
into a package with his largest medal.

But Lorrilard was quite able. He
wasn’t there when the newly mus-
tered army arrived—he was waiting
a thousand miles up with his fingers
on his radiative meteor disintegra-
tors. He did not much like to do it.
Things often. happened which were
unpleasant when the beams, usually
fanned out about a ship to wipe out
space dust ten thousand miles around
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and about, were concentrated into
one package and aimed at anything
as solid as Stella.

Also, it was illegal.

The Stellan army was blackening
the plains below and Stellan high
altitude stratosphere Dhattleplanes
were raking back and forth in hopes.
Lorrilard briefly thanked them for
avoiding the Asian main fortress so
wide—it was ori the north central
plateau of another continent—and
sighed over the release button.

“I only asked them to attack the
Asians with me,” Lorritard said to
his chief mate Roseca.

“Then they are more scared of the
Asians,” said Roseca.

“You mean the Asians,” said Lor-
rilard, “are requiring them to fight.
Well, here’s for eternity!”

The button went down.

An area two hundred miles in di-
ameter, and comprising all the plain
below, smoked, bucked, buckled and
caved in. An ocean of molten rocks
gushed forth. The beam penetrated
the crust of Stella, ate through and
reached the liquid core. The guts of
the planet gurgled forth. Three
quarters of a million Stellans, the
pride of the race, eddied as memories
in the scarlet writhe.

A lookout crisply sang: “City on
two o’clock quarter.”

Lorrilard looked at the city
through his booster glasses, adjusted
them for a smaller field and saw
humanoids twisting through the
streets, running raggedly and unsuc-
cessfully between great gouts of walls
c¢oming down.
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A lookout sang: “Seaport at nine
o’clock. ‘Tidal wave.’

And Lorrilard looked down at the
seaport. But he was a little late, He
saw only the top of the last steeple
toppling, a weather vane still
staunchly pointing to a second wave
coming in. Lorrilard frowned. The
wave should have departed to come
back in hours or days and do its eén-
gulfing. And then he knew that he
had seen the crest of one begun in
the vanishing of half an archipelago
off the coast.

A lookout sang:
five o’clock quarter.”

And YLorrilard looked and the
mountains were walking forward to
meet the incoming sea and as he
looked he saw a dozen cities die.

Instantly he was worried. “Roseca !
Supposing the Asian fortress goes!”

And that finished the observation
of this interesting phenomena for
that fortress contained several hun-
dred billions in portable loot, small
change perhaps to an exploiter if he
mentioned it amongst his fellows, but

“Mountains at

‘not to be overlooked.

They shot away from there in a
graceful swoop and approached the
north continent and its plateau. And
there in the early morning sunlight
spread the majesty of Asiana, black-
walled and grim, white-turreted and
proud.

There was .one wall fallen in part
but every tower stood firm. The
ground had moved, moved violently
enough to throw a walking man
heavily down and keep him there for
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several minutes through the succes-
sive waves. But every single ejector
of the fortress was sending out
screem.

“Barriers ahead,” said the electrar
man at his post on the bridge. He
adjusted his dials and read his
meters.. “Altitude one tenth of a
light-year, amplitude one hundred
thousand square miles. Not conning.
Not conning.”

“Steady on the jets,” said Lorri-
lard. “All directors stop. All brakes
back one third. All directors stop.
Brakes stop. Easy two o’clock jet.
Meet her. Steady on the jets. All
directors ahead one. All directors
stop. Stand to battle quarters! I
got a new wrinkle for you, my Asian
friends.”

Gongs surged through the Angel’s
Dance. Roseca acknowledged sta-
tions into his phones.

“All stations manned and ready,
captain,” said Roseca.

There was a lot of Navy about
Lorrilard. There was a lot of Navy
about the Angel’s Dance. And small
wonder—since Lorrilard was an
academy product, lost to the Navy
hecause it didn’t pay quite as well as
other things; and the Angel’s Dance
lad been built for the United Conti-
nents service and had been bought
from the building yard when a
bought senator had had a bought
secretary. buy her, condemning her as
“unacceptable.,”  Kolchein, down

- there, was finding her very unaccept-
able,
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Kolchein was fat and Mongolian
and apt to do idiotic and unprofitable
things when confronted with certain
semantic symbols. His fat yellow
jowls were bobbing with rage as he
glared into the view screen in the
command tower. The screen ran all
around the tower as a panel of trans-
lucence, showing any visible object
in its proper compass direction in
any desired magnitude and Kolchein
ran all around the screen. He was
looking for reinforcements. = The
earthquakes were unusual. They had
upset hin.

His cringing, whining second in
command was also sick from the still
trembling ground, but he was more
acutely aware of the value of riches
and so was more pained at their
threatened loss.

“It's d raid!” whimpered Sze-
Quon. “It's a raid!” And he wept
into a perfumed handkerchief.

“Shut up!” screamed Kolchein,
“Be calm! Talk rationally!” He
threw a wild hand at the image of the
Angel’s Dance. “You bag of air!
You filth! You told me that our
spies on Farth gave no slightest inti-
mation of a United Continents ex-
pedition to anywhere! You told me
their economy forbade long patrols
this year! You said—"

“Think of all that beautiful gold!”
wept Sze-Quon. “Think of my peach
trees beside the gem pools in Shan-
tung! Think of my lovely dancers
with diamonds in their hair and my
mansion wandering over seven sa-

cred hills. Gone. Allgone! Ohhhh!”
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“Shut up!” shrilled Kolchein.
“Don’t weep over what you never
had! Think! Think calmly! Tell
me any new weapon, any scrap of
data!”

“T know I never had it,” sniffled
Sze-Quon.with all the famed stolidity
of the oriental, “but I can miss it,
can’t I? There are no new weapons,
Mighty One. All my intelligences—"

“Then what caused those earth-
quakes ?” cried Kolchein, adding with
malice, “Dropping the gold you filch
from me?” =
© Sze-Quon dried up a good part of
his tears and took his fragile self into
the antechamber where the staff was
gnawing scraggly mustaches. He
came back in a moment, armed with
technology.

“It was a concentrated guard-fan
in a bundle. We have no concerns,
Mighty One. To get close enough
to touch this continent so would
bring yonder vessel within our
arcs.” He had taken heart in the
anteroom and also a small shot of
stedge, one of the Stellan fortifiers
against melancholy.

Kolchein grimaced at the screen,
glaring so hard that his personality
force alone should have disintegrated
the visioned ship. And then, ab-
ruptly, he stopped. The vessel had
changed situation in a certain, pre-
cise manner—that was his first clue.
Shiphandling was a rare art when it
was that good. And only one—

_ His fear was instantly found to be
founded solidly on fact.

GREED

. A vital, authoritative voice came
out of the emergency band speaker
and a face glowed above it and the
eves in the face were hard on the
screen which mirrored them.

“Kolchein! You want a conti-
nent ?”

It was good, clear Asian and the
only accent in it came, most likely,
from a contempt for the language.
And it was a good, clear viewscreen.

“Lorrilard!”  said  Sze-Quon.
Fither the stedge or the sight of the
face revived him. “It’s not a naval

force! He won’t blast us! It’s Lor-
rilard and he won’t blast us. You
know what he wants! Gold! He

won’t cut this continent out from
under us. He won't— And then
his jubilation changed to new tears.
“He won’t leave any of us alive
either,” he wept.

Kolchein had a suspicion of sweat
on his brow. He commanded one of
the strongest strong points in space.
And cohesion beams were proof. He
had weapons and he had numbers
and he had engineers and war-tech-
nicians. That was just one ship up
there, the Angel’s Dance.

But it had Lorrilard.

“Shut up, you vile pig!’ he
screamed at the weeping Sze-Quon.,
“You predatil, you dourak, you
soukine-sin! Command my batteries
to shoot on first range! One hun-
dred pounds of gold to the first tech-
nician who pots that svolotch! Tell
them!”

Sze-Quon was just fleeing from
the room in a billow of veils and
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sleeves when Lorrilard’s hard voice
ate through the speaker netting.

“Omne thousand tons of gold and
transport home to any predatil in
that fort who will deliver it up to
me!”

The speaker had been snagged by
Lorrilard’s electrar man and now
worked both ways.

It was a chilly thing. It was like a
purchase already within the fort.
And Sze-Quon, suddenly bright-
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eved, halted in his tracks and looked
at Kolchein,

“A thous—" Sze-Quon checked.
himself, licking greedy lips. He con-
sidered himself, in the tangled poli-
tics of those times, as a member of a
conquered race and entitled to a free
lance hand in saving his own skin.
“Mighty One! Mighty One! Don’t!”

Kolchein’s hand weapon jerked
twice and Sze-Quon stood for an in-
stant, twisting in a pillar of flames.
Then there was nothing where he
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had been and only his handkerchief
remained, still wet with his tears for
a mansion on seven sacred hills.

Kolchein jerked open the ante-
chamber door and stood glaring at
his staff. He read faces well, almost
as well as he shot, and what he saw
now colored him violently.

“The speakers throughout spoke !”
quivered a young captain of arcs.
“Isit ... was it in truth Lorrilard ?”

Lorrilard, just then, was walking
up and down the command deck of
the Angel’s Dance. He took a bottle
from his steward, poured himself a
short drink of whiskey, downed it
and threw the gurgling quart to
Roseca.

“All hands a drink to victory! All
hands!” The cooks could be heard
padding aft with buckets.

“Ranger” '

The electrar man looked at his
captain. They made a good team
when they worked this way, a team
despite the fact that this was just a
kid with an electronicly-gifted brain.
Good-looking kid, too. “Eighteen
thousand miles.” '

Lorrilard looked at the kid. “Keep
them coming.” He turned to his
conmaster. “All directors ahead one.
Hard two o’clock. Ease her. Meet
her. All directors ahead two.”

“Seventeen thousand. Sixteen five,
Fourteen—" chanted the kid. The
crew tensed as they swooped at the
fort. ‘

“Hard seven o’clock! All di-
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rectors ahead four! Ease her, Meet
her. Steady!”

“Sixteen, twenty, twenty-four.
Thirty-one thousand miles. Fifty
thousand miles. - One hundred and
ten thousand—"

“All directors back full!
rectors stop.”

The entire sky, at the point they
had turned, went into an aching flare
of light as the fort fired, twisting and
snapping as great arcs sucked across
the dark of space.

The crew breathed easier and
grinned.

“Hard six o’clock!” said Lorri-
fard. “All directors ahead one.”

“Ninety thousand, eighty-six . . .
seventy-one . . . fifty-three thousand
miles. Forty-six—"

“All directors back one,
rectors stop.”

“Range steady at thirty-seven
thousand miles,” said the kid.

Lorrilard turned to Paula, his en-
gineer. “Character of activity of
those arcs they shot back there?”

“Eighty-third degree psi,” said
Paula, reading her sample of con-
taminated space.

“Hook ’em ?” said Lorrilard,

Paula had a broken nose from a
brawl in some dive but she was still
pretty, especially when she smiled.
“Think so.”

Tomlin, wavetender first, took a
tube from Paula and they left the
command deck.

“Now you,” said Lorrilard to Gus-
tavson, his director division chief,
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“tune down close on that force cone
and stand by with an interlock.”

“Aye, aye,” said Gustavson, push-
ing the electrar kid aside so he could
crawl into a booth, newly and eco-
nomically fitted behind the range
panels on this very economical com-
mand deck.

“Here we go, kid,” said Lorrilard.
“Keep 'em coming.” "

“Ready number six,” said Paula
from a speaker.

“Stand by, number six,” said Lor-
rilard. “Easy two o’clock. All di-
rectors ahead one.”

“Thirty-six five—" began the kid,
chanting  ranges. “Thirty-four.
Thirty . . . twenty-seven . . . twenty-
one . .. eighteen—"

“All directors ahead four,” said

Lorrilard. “Hard twelve o’clock.
Hold her. Hold her. Let her
come!”’

The ship was staggering with this
brutality. She was being turned
wrong side out, pulling herself one
hundred and eighty degrees off
course,

“Ease her!” said Lorrilard.

“Thirteen thousand two hundred
miles—" chanted the kid.

“Meet her!”

The crew had seen the white and
black of the fort in their gun di-
rectors and they had seen it terribly
large. They were swallowing their
chews and, like good space Dbullies,
staying on target.

The Angel's Dance shuddered.
The sky flamed blue-white!
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“All directors ahead ten!”
“COMMENCE FIRE’

Paula had grappled the arcs and
the Angel's Dance jerked like a
drunk. Every plate of her bucked
with the lash of her batteries.

And all down that black and awful
sky ran the white fringed fury of
eighty-third psi. Backfiring. Boost-
ered and double-ranged by riding
back down the fort’s own beams.

Lorrilard didn’t have tc look. He’d
figured it out long since.

And,

He was chanting conning com-
mands.

“All directors ahead fifty. Hard
six o’clock. Ease her. Meet her.
Easy nine o’clock. Meet her. Easy
twelve o’clock—" She was moving
very fast now.

“Six hundred thousand . . . one
and one half million . . . one and one
quarter million . . . one million—"
chanted the kid.

“Stand by, Gustavson.
rectors ahead FULL!” “

There was an instant of screaming
friction, a thing which rode not on
sound waves nor yet existed in finite
space. The grapples of the Angel’s
Dance had connected with the force
cone and the speed of the intended
man-o-war, riding up now to half a
light-year, tripped the formulas of
velocity and mass.

There was a lurch. Men fell
through the ship. The bruised stew-
ard, a girl of fourteen, hung on to the
bridge ladder up which she had been
coming and looked huge-eyed at her

All di-
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helmet, come off now with a burst
strap and hanging midair in defiance
of artificial gravity and all else.

Then there was a sag and an eas-
ing of the strain as though the
Angel's Dance had pulled herself out
of mud.

“All directors stop. All directors
back one. Easy nine o’clock. TFasv
six o’clock.  Let her swing. All
directors back two. Meet six o'clock.
Steady six o’clock., Let her swing.
Meet nine o’clock. Steady as she
goes !” .

“One half million. TFour hundred
thousand . . . one hundred thousand
. . . seventy thousand—"" chanted the
kid. “Forty-one thousand— Gee!
Gee, captain! Look at that fort!”

People were laughing uncertainly
along the battle stations. There was
a buzz as arc men tried to shove the
pointers  away from  their view-
screens and see for themselves.

And it was a sight worth seeing—
to them.

The fort, the strongest Asian out-
post, was in a very queer situation.
It resembled a mushroom which has
been pulled up by the roots and
brought a quantity of dirt with it—
providing mushrooms have roots that
will hold.

“The force screen above it, which
would have conducted its batteries
to distant ranges not possible at the
sides and would have prevented any
ship from diving at it, had worked
both ways. The batteries silenced by
backlash, the force screen could be
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hit and grappled with a snagger de-
veloped in the Andes.

But it would take a madman to hit
one like that. A madman like Lor-
rilard. Who could lay all his money
on a formula of velocity and mass
and win.

Uprooted before she could discon-
nect, the fortress was finished and
done, the whole mass of it a slab of
dirt on its side.

“I wonder,” said Lorrilard sym-
pathetically, *“where Kolchein vaulted
up that gold.”

They landed and found out.

They buried it hecause they could
not carry any great part of it away
and to this very day on New Farth,
nee Stella, there is a tradition of Lors
rilard’s treasure. But Lorrilard was
much too thorough an exploiter. Be-
fore the news was out and hefore the
technique could get old, the Angel’s
Dance laid three hundred and ninety
major Asian fortresses on their sides
and took their contents apart for
future reference.

Probably tradition is right. Prob-
ably they did miss some. For when
they came back to Earth the follow-
ing year they were trimmed light for
battle. They made just one attack.
Moscow. '

In New York? after Earth’s po-
liticos had chewed and hewed on a
treaty of peace which, amongst other
things, dishanded the Asiatic Federa-
tion, the Asian delegation was much
horrified to know that the entire
strength of the “Grand Fleet of the
United Continents” consisted of just
one cruiser with a new technique and
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an exploiter for a captain who had
no official standing.

“I say,” said the secretary for de-
fense of the United Continents,
speaking to Lorrilard and, therefore,
speaking with deference, “you gave
us a nasty turn you know. We
couldn’t find the old emergency code
you used. Navy hasn’t touched it
for years. Thought we had an in-
vader from space on our hands when
Moscow was hit. Almost rushed
aid. Joke, eh?”

“Uhuh,” said Lorritard, looking
thoughtfully at his wine.

“However we’ll repay you,’
the secretary.

“You might make up for Moscow.
We couldn’t land for its loot,” said
Lorrilard. *“‘But speaking of some-
thing serious, you know, I just had
an idea.”

“Yes?” very respectfully.

“Stella.”

“Do I know her?”

“No, no,” said Lorrilard. “It’s a
planet the Asians had nailed down.
Earth-size. Lot of empty towns up
there. Lot of machinery. Take
about a hundred percent of your ex-
cess population if you’d let them go.
Build a new earth. That’s it. New
Earth! Not Stella. New Iarth.
Say, Mr. President—"

It was a king-size job, but they
had a king-size man. There is no
evidence to show that he ever ruled
it for a single day out of time, but
he has been there. He has been
there for a long, long time.

3

said

If you go there, take a look at the
tomb in the valley. The inscription
is very thin now, just as.the huge
statue of him shows the wear of the
ages. But it can be read. It says:

George Marquis Lorrilard
Born in Year One of New Earth
Died in Year Ninety of a
Crash Landing on Stigo

He prepared this planet,
Rid it of all Encumbrances,
Organized the first Earth Colony
And equipt it with all necessities
From his own pocket.

Ad astra per aspera

There was:a verse below it, but
the monument, in the course of time,
has sunk so far into the ground that
it can no longer be read.

Sunk even further, on this site,
although the fact is known to very
few, are the decaying metals of a
citadel and the hody and hones of
Kolchein and Sze-Quon.

In Lorrilard’s time a large plaque
was erected here beaten from solid
gold. Tt reflected the greatness and
the coldness of the man, for it was
done by his direction.

It was to Kolchein, “whose ohsti-
nance and pig-headedness made this
great accomplishment possible”. But
somebody has long since carted it
away and melted it up out of greed
for the metal. Lorrilard would have
understood that.

THE END
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OKIE

BY JAMES BLISH

The day of the hobo—the ulways-wandering, always somewhat

suspected worker—is eternal. Even when the migratory work-

ers travel between the stare, taking their city with them!

Hlustrated by Rogers

Semantics : beliry or bridge? It
depended, as the old saying goes, on
the point of view.

The city was a spaceship, and the
belfry was a bridge. But the ship
was a city, a city of jails and play-
grounds, alleys and alley-cats; and
the bridge, to be specific, was the
belfry of City Hall.

City Hall was the oldest building
in the city, and so not many of the
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other structures could be seen from
it. It wasn’t tall enough, and there
were too many newer buildines
around it. Amalfi didn’t care. His
head was tilted all the way back on
his bull neck, and he was looking
straight up—straight up at a sun sur-
rovnded by starry sable, He had a
phone in his hand, from which came
intermittent squawks.

“It looks good enough to me,

’
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Amalfi said, lowering his head grudg-
ingly an inch or two toward the
mike. “It’s type G or near to it, and
Astronomy says two of the planets
are Earth-like. And Records says
the both of ’em are inhabited. Where
‘there’s people, there’s work.”

The phone quacked anxiously.

“Politics,” Amalfi said. The way
he said it made it sound fit only to
be scrawled on sidewalks. The
phone was silenced; Amalfi hung it
on its hook and thudded down the
archaic stone steps. i

Hazleton was waiting for him in
the main office, drumming slim fin-
gers upon the desktop. The city
manager was an excessively tall,
slender, disjointed sort of man;
something in the way his limbs were
distributed over Amalfi’s chair made
him also look lazy. If taking devious
pains was a sign of laziness, Amalfi
was quite willing to call Hazleton the
laziest man in the city.

Whether he was lazier than any-
body outside the city didn’t matter.
Nothing that went on outside the city
was of any real importance.

Hazleton said, “Well?”

“Well enough,” Amalfi grunted.
“Tt’s a nice yellow dwarf star, with
all the fixings.”

“Sure,” Hazleton said, with a wry
smile. “I don’t see why you insist
on taking a personal look at every
star we go hy. There are screens
right here in the office, and all the
data in the files. We knew even be-
fore we could see this sun what it was
like.”

“I like a personal look,” said
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Amalfi. “T haven’t been mayor here
for fifteen years for nothing. T can’t
really tell about a sun until T see it
with my own eyes. Then I know.
Images don’t mean a thing—no feel
to ’em.”

“Nonsense,” Hazleton said, with-
out rancor. “And what does your
feelership say about this one?”

“It’s a good sun; I like it. We'll
land.”

“All right. Suppose T tell you
what’s going on out there?”

“I know, I know,” Amalfi said.
His heavy voice took on a finicky,
nervous tone, his own exaggerated
version of the speech of the chair-
man of the City Fathers. * “The po-
litical sit-uation is wer-y dis-turhing.’
It’s the food situation I'm worried
about.”

“Oh? Isitsobad,then?”

“It’s not bad yet. It will be, un-
less we land. There’s been another
mutation in the Chlorella tanks ; must
have started when we hit that ul-
tronic nexus near Sigma Draconis.
We're getting a yield of about
twenty-two hundred kg. per acre in
terms of fats.”

“That’s not bad.”

“Not bad, but it’s dropping stead-
ily, and the rate of decrease is ac-
celerating. If it’s not arrested, we
won’t have any crops at all in a
month or so; and there’s not enough
crude-oil reserve to tide us over the
next-nearest star. We’d hit there
eating each other.”

Hazleton shrugged. “That’s a big
If, boss,” he said. “We’ve never
had a mutation we couldn’t get under
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control before. And it’s very nasty
on those two planets.”

“So they’re having a war. We've
hit that before. We don’t have to
take sides, We land on the one best
suited—"

“If it were an ordinary interplan-
etary squabble, O.K. But as it hap-
pens, one of those worlds—the third
one—is a sort of free-living polyp of
the old Hrunta Empire, and the in-
ner one is a survivor of the Hamil-
tonians. They’'ve been fighting for a
century, on and off, without any con-
tact with Farth. Now-the Earth’s
found them.”

“And?’ Amalfi said.

“And it’s cleaning them both out,”
Hazleton said grimly. “We've just
received an official police warning to
get out of here.”

The invention of Muir’s Tape-
Mass engine carried early explorers
out as far as Jupiter, while the Black-
ett-Dirac theory of gravity remained
a toy of pure mathematicians. Then,
abruptly, the theory and the mathe-
maticians had their innings. Trom
the many pages of symbols, and the
mumbled discussions of the possible
field-strength of a single pole in ro-
tation, the spindizzy sprang as if full-
born.

Tt was amazing that the rusty
structure of human society survived
that blow at all. For a while, cau-
tiously, the spindizzy was installed
only in new spaceships, and there
was a brief, a comically brief era of
interstellar exploration. = The totter-
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ing structure fought to retain its
traditional halahce.

But the center of gravity had
shifted. The waste inherent in using
the spindizzy only in a ship could
not he disguised. Once antigravity
was an engineering reality, it was no
longer necessary to design ships spe-
cially for space travel, for neither
weight nor aerodynamic lines meant
anything any more. The most mas-
sive and awkward object could be
lifted and hurled off the Earth, and
carried any distance; the Blackett-
Dirac effect was hull and overdrive
at once, Whole cities, if necessary,
could be moved.

Many were. The factories went
first; they toured Earth, from one
valuable mineral lie to another, and
then went farther aloft. They
changed Mars into the Pittsburgh of
the solar system; the spindizzy had
lifted the mining equipment and the
refining plants bodily to bring life to
that lichen-scabbed ball of rust. The
blank where Pittshurgh had been was
a valley of slag and ashes. The great
plants of the steel companies gulped
meteors and chewed into the vitals of
new worlds. Others- cruised in
search of scarce power-metals—

But the social structure did not
collapse entirely. The planets had
been colonized beforehand; so had
many stars. The migrant cities
found worlds that refused them land-
ing permits. Others allowed them
to land, but exploited them merci-
lessly, The cities fought; but they
were not efficient fighting machines.
Earth’s own police put them down—
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and then, in self-protection, Earth
passed laws protecting the cities.

It was a waste to hottle a spindizzy
in so small an object as a spaceship,
but a war vessel is meant to waste
power—the more, the more deadly.
The Earth police held their jurisdic-
tion. Earth became a garden planet,
Pittsburgh valley hloomed, and rich
honeymooners went there to frolic.
Old bureaucrats went to Earth to
die. Nobody else went there at all.

Ahove the city the vellow sun was
very much smaller. The Okie me-
tropolis, skulking out under quarter
drive, crept steadily into hiding with-
in the freezing, blue-green shadow of
the ruined giant planet. Tiny moons,
a quartet of them, circled in a gelid
minuet against the chevrons of am-
monia-storms that banded the giant.

Amalfi watched the screens tense-
ly. This kind of close maneuvering,
involving the balancing of the city
against a whole series of conflicting
fields, was very delicate, and not the
kind of thing to which he was ac-
customed ; the city generally gave the
giants a wide herth. His own preter-
natural “feel” for the spatial condi-
tions in which he spent his life must
here he abetted hy every electronic
resource at its command.

“Too heavy, Twenty-third Street,”
he said. “You've got close to a 2°
bulge. Trim it.”

“Trim, boss.”

Amalfi watched the image of the
giant planet and its chill hand-
maidens. A needle tipped delicately.

“Cut!”?
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The whole city throbbed once and
went silent. The silence was a little
frightening ; the distant hum of the
spindizzies was a part of the ex-
pected environment, and when it was
gone one felt a strange shortness of
breath, as if the air had gone bad.
Amalfi yawned involuntarily, his dia-
phragm sucking against an illusory
shortage of oxygen.

Hazleton yawned too, but his eyes
were glittering. Amalfi knew that
the city manager was enjoying him-
self now ; the plan had been his, and
so he no longer cared that the city
would be in serious danger from here
on out. He was taking lazy-folks’
pains.  Amalfi only hoped that
Hazleton was not outsmarting him-
self and the city at the same time;
they had had some narrow squeaks
with Hazleton’s plans before. That
episode on Thor V—

“Now we'll sit tight for a week,”
Hazleton said, his spatulate fingers
shooting the courser of the slide rule
back and forth. “Our food will hold
out that long. That was a very con-
vincing orbit Astronomy gave us.
The cops will be sure we're well on
our way out by now—and there aren’t
enough of them to take care of the
two warring planets and to comb
space for us at the same time, any-
how.”

- “You hope.”

“Tt stands to reason, doesn’t it?”
Hazleton said, his eyes gleaming.
“Sooner or later, within a matter of
days, they’ll find that one of those
planets is stronger than the other,
and concentrate on it. When that
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happens, we’ll hightail for the one
with the weakest investiture ; they’ll
be too busy to prevent our landing.”

“Yeah,” Amalfi said. “Which in-
volves us directly with the weaker
planet, and gives Earth good reason
to disperse us.”

“Not necessarily,” Hazleton in-
sisted. “They can’t break us up for
violating a Vacate order. If neces-
sary we can show that the Vacate
order was inhumane—and in the
meantime, they can’t enforce the or-
der while we’re under the aegis of
an enemy of theirs. We'll="

The intercom on the flight board
emitted a self-deprecatory burp.
Amalfi pressed the stud.

“Mr. Mayor?”

‘(Yep'lﬁ

“This is Sergeant Anderson at the
Cathedral Parkway Lookout., There’s
a whopping big ship just come into
view around the bulge We're try-
ing to contact her now. A warship.”

“Thanks,” Amalfi said, shooting a
glance at Hazleton. “Put her
through to here when you make con-
tact.” He dialed the ’visor until he
could see the limb of the giant planet
opposite the one into which the city
was swinging. Sure enough; there
was a tiny sliver of light there. The
strange ship was still in the sunlight,
but she must have been a whopper
to be visible at all at this distance.
The mayor stepped up the magnifica-
tion, and was rewarded with a look
at a tube about the size of his
thumb.

“Not making any attempt to hide,”
he murmured, “but then you
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couldn’t very well hide a thing that
size. She must be all of a thousand
feet long. I.ooks like we didn’t fool
’em.”

Hazleton leaned forward and
stidied the innocuous-looking cylin-
der intently. “I don’t think that’s a
police craft,” he said. ‘“Police bat-
tleships are more or less pear-shaped,
and have plenty of bumps. This
hoat only has four turrets and they’re
faired into the hull—see?”

Amalfi nodded, thrusting out his
lower lip speculatively. ' “Local stuff,
then. Archaic equipment, Muir en-
gines, maybe.”

The intercom burped again.
“Ready with the visiting craft, sir.”

The view of the ship and the blue-
green planet was wiped away, and a
pleasant-faced young man looked at
them. “How do you do,” he said
formally. The question didn’t seem
to mean anything, but his tone indi-
cated that he didn’t expect an answer
anyhow. “I.am speaking to the ...
the commanding officer of the flying
fort?”

“In effect,” Amalfi said. “I’m the
mayor here, and this gentleman is the
city manager; we're responsible for
different aspects of command. Who
are you?”’

“Captain Savage of the Federal
Navy of Utopia,” the young man
said. He did not smile. “May we
have permission to approach your
fort or cify or whatever it is? We'd
like to land a representative.”

Amalfi snapped the audio switch
and looked at Hazleton. “What do
you think?” he said. The Utopian
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officer politely and pointedly did not
watch the movements of his lips.

“It should be safe enough. Still,
that’s a big ship even if it is obso-
lete. They could send their man in
a life-craft.”

Amalfi opened the circuit again.
“Under the circumstances we'd just
as soon you stayed where you are,”
he said. “You’ll understand, I'm
sure, captain. However you may
send a gig if you like; your repre-
sentative is welcome here. Or we
will exchange hostages—" i

Savage’s hand moved across the
screen as if brushing the suggestion
away. “Quite unnecessary, sir. 'We
heard the interstellar craft warn you
away : any enemy of theirs must be a
friend of ours. We are hoping that
you can shed some light on what is
“at best a confused situation.”

“It is possible;” Amalfi said.
that is all for now—"

“Iind of transmission.”

“End.”

ITazleton arose. “Suppose I meet
the emissary. Your office?”

“O.K.”

“If

The city manager went out, and
Amalfi, after a few moments, fol-
lowed him, locking up the control
tower. The city was in an orbit and
would be stable until the time came
to put it in flight again. On the
street, Amalfi flagged a cabh.

It was a fairly long haul from the
control tower, which was on Thirty-
fourth Street, down to Bowling
Green where City Hall was, and

Amalfi lengthened it a bit more by’

74

giving the Tin Cabby a route that
would have put folding money into
the pocket of a live one of another
age. He settled back, hit off the end
of a hydroponic cigar, and tried to
remember what he had heard about
the Hamiltonians. Some sort of a
republican sect, they’d heen, back in
the very earliest days of space travel.
There’s heen a public furor—re-
cruiting — government suppression —
him-m-m. It was all very dim, and
Amalfi was not at all sure that he
hadn’t mixed it up with some other
event of Terrestrial history.

But there /iad been an exodus of
some sort.  Shiploads of Hamil-
tontans, going out to colonize, to set
up model planets. Come to think
of it, one of the nations then current
on Farth had had a sort of Hamil-
tonianism of its own, something
called a timocracy. It had all died
down after a while, but it had left
traces: nearly every major political
wave had its vestige somewhere in
the inhahited part of the galaxy.

Utopia must have been colonized
very early. The Hrunta Imperials,
had they arrived first, would have
garrisoned both planets as a matter
of course.

It was a little easier to remember
the Hrunta Empire, since it was of
much more recent vintage than the
Hamiltonians ; but there was less to
remember. The outer margins of
exploration had spawned gimcrack
empires by the dozens in the days
when Tlarth seemed to be losing her
grip. Alois Hrunta had been mere-
ly the most successful of the would-
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be emperors of space. His territory
had expanded as far as the limits of
communication would allow an abso-
lute autocracy to spread, and then
had been destroyed almost before he
died, broken into. duchies by his
squabbling sons.  Eventually the
duchies fell in their turn to the nomi-
nal hut irresistible authority of Earth,
leaving, as the Hamiltomans had left,
a legacy of a few remote plancts—
worlds where a dead dream was
served with meaningless pomp.

The cab hegan to settle, and the
facade of City Hall drifted past
Amall’’s window. The once-golden
motto — MOW  YOUR LAWN,
LADY ?—looked greener than ever
in the light of the giant planet..
Amalfi sighed. These political squab-
bles were dull, and they were guar-
anteed to make a major project out
of the simple matter of earning a
square meal.

The first thing that Arnalfi noticed
upon entering his office was that
Hazleton looked uncomfortable. This
was practically a millennial event;
nothing had ever dizturbed Hazleton
before; he was very nearly the per-
fect citizen of space, resilient, re-
sourceful, and almost impossible to
surprise—or bluff. There was nobody
else in the office hut a girl whom
Amalfi did not recognize; probably
one of the many parliamentary secre-
taries who handled the intramural
affairs of the city.

“What’s the matter, Mark?
Where’s the Utopian contact man?”
“There,” Hazleton said. He

didn’t exactly point, but there was
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no doubt about his meaning. Amalfi
felt his eyebrows toboganning over
his bald skull. He turned and studied
the girl.

She was quite pretty; black hair,
with Dblue lights in it; gray eyes,
very frank, and a little amused; a
small body, well made, a little on the
sturdy side. She was dressed in the
most curious garment Amalfi had
ever seen—she had a sort of sack
over her head, with holes for her
arms and neck, and the cloth was
pulled in tightly above her waist;
her hips and her legs down to just
below her knees were covered by a
big tube of black fabric, belted at the
top. ITer legs were sheathed in
token. stockings of some sleazily-
woven, quite transparent stuff; little
flecks of color spotted the sack, and
around her neck she had a sort of
scarf—no, it wasn’t a scarf, it was a
ribhon—what was it, anyhow?

After a moment, the girl began to
look annoyed at his inspection, and
he turned his head away and went
to his desk. Behind him, her voice

said gently: “T didn’t mean to cause

a sensation, sir. Evidently you
didn’t expect a woman—?"

Her idiom was as archaic as her
clothes: it was almost <“Elliotian.
Amalfi sat down and collected his
scattered impressions.

“No, we didn’t,” he said. “How-
ever we have women in positions of
authority here; I suppose we were
misled by Earth custom, which still
doesn’t allow woman much hand in
the affairs of the military. You're
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welcome, anyhow., What can we do
for you?” '

“May I sit down? Thank you.
First of all, you can tell us where all
these immense fighting ships come
from. Evidently they know you.”

“Not personally,” Amalfi said.
“They know the Cities as a class,
that’s all. They’re the Earth police.”

The Utopian girl’s piquant face
dimmed subtly, as if she had ex-
pected the answer and had been
fighting to believe it would not be
given.

“That’s what they told us,” she
said. “We . .. we couldn’t believe
it. Why are they attacking us,
then?”

“Tt was bound to happen sooner or
later. Earth is incorporating the in-
dependent planets as a matter of
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policy; your friends the Hruntans
will be taken in, too. I don’t sup-
pose I can explain why. We aren’t
exactly in the confidence of the Earth
government.”

“Oh,” the girl said. “Then per-
haps you will help us. This immense
fortress of yours—"

“T beg your pardon,” IHazleton
said, smiling ruefully. “It is no
fortress, I assure you. We are only
lightly armed. However, we may
be able to help you in other ways;
frankly, we're anxious to make a
deal.”

Amalfi looked at him sharply. It
was incautious, and unlike Hazleton,
to discuss the city’s armament with
an officer who had just come from a
strange battleship.
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The girl said: “What do you
want? If you can teach us how those
great ships fly, and how vou keep
your city in motion—"

“You don’t have the spindizzy?”

Amalfi said. “But you must have
had, otherwise vou’d never have got
way out here.”

“The secret of interstellar flight
has heen lost for nearly a century.
We still have the first ship, in our
museum ; hut the motor is a mystery.
It does not seem to do anything.”

Hazleton smiled again. “We can
show you what it does,” he said. *“It
1s too simple to vield its secret light-
ly. As for us—we need supplies, raw
materials.  Oil most of all. Have
you that?”

The girl nodded. “Utopia is very
rich in it. and we haven’t needed it
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in quantity for nearly twenty-five
years—ever since we rediscovered
molar valence.” Amalfi pricked up
his ears, hut tried not to show it.
The term told its own story; anyone
who could affect molecular bonding
beyond the usual adhesion effects
would have no need for physical
lubricants—and if the Utopians
thought thev had only rediscovered
such a technique, so much the better.

“We can use anything you can
give us,” the girl went on. Abruptly,
she looked very weary in spite of her
healthy youth. “All our lives we
have been fighting these Hruntan
barharians and waiting for the day
when help would arrive from Earth.
Now Earth has come—and its hand
1s against both worlds! Things must
have changed a great deal.”
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“The fault doesn’t lie in their
change,” Hazleton said quietly, “but
in that you have failed to change.
Traveling away from Earth is like
traveling in time ; different distances
have different year-dates. Stars re-
mote from Earth, like yours, are his-
torical backwaters. The situation
becomes complicated when the peri-
ods interpenetrate, as your period
and the Hrunta Empire have inter-
penetrated ; the two cultures freeze
cach other by conflict, and when his-
tory catches up with them—well,
naturally it’s a shock.”

“On a more practical subject,”
Amalfi said, “we’d prefer to pick our
own site; if we can send technicians
to your planet in advance, they’ll find
a lie for us.”

“A lie?”

“A mining site. That’s to be per-
mitted, I presume?”

“I don’t know,” the girl said un-
certainly. “We're very short on
metals, steel especially. 'We have to
salvage all our wrecks—"

“We use almost no iron,” Amalfi
assured her. “What we’re after is
germanium and some rare-earth
metals for instruments. You ought
to have plenty of those to spare.”
Amalfi saw no point in adding that
germanium was the basis of the pres-
ent universal coinage; what he had
said was true as far as it went, and in
dealing with these backward planets
there were five or six facts best sup-
pressed until after the city had left.

“May I use your phone?”

Amalfi moved away from the desk,
then had to come back again as the
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girl dabbed helplessly at the ‘visor
controls. In a moment she was out-
lining the conversations to the
Utopian captain. Amalfi wondered
if the Hruntans here understood
English; not that he was worried
about the present interview heing
overheard—the giant planet would
prevent that most efficiently, since
the Utopians used radio rather than
ultronic or Dirac communicators—but
it was of the utmost importance that
the Hruntans should have heard and
understood the warning the IKarth
police had given the city. It was a
point that would have to be checked,
as unobtrusively as possible.

It might also be well to restrict
sharply the technical information the
city passed out. 'If the Hamiltonians
—or the Hruntans—suddenly blos-
somed out with Bethé blasters, field-
hombs, and the rest of the modern
arsenal, the police would be unhappy
—and would know who to blame. It
was comforting to know that nobody
in the city knew how to build a Can-
celler, anyhow ; Amalf had a disqui-
eting mental picture of a mob of
Hruntan barbarians swarming out of
this system in gravity-powered ships,
highjacking their way back to an
anachronistic triumph, snuffing out
stars like candle flames as they went.

“Tt 1s agreed,” the girl said. “Cap-
tain Savage suggests that I take your
technicians with me, to save time,
And is there also someone who un-
derstands the interstellar drive—?”

“I'll go along,” Hazleton said. “I
know spindizzies as well as the next
man.”
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“Nothing doing, Mark ; I need you
here. We've plenty of grease-
monkeys for that purpose.” Amalfi
spoke rapidly into the vacated ’visor.
“There; you'll find the proper peo-
ple waiting at your gig, young lady.
If you people will radio us exactly
one week from today, we’ll be out of
occultation and will get the message.”

There was a long silence after the
Utopian girl had left. At last Amalfi
said slowly: “Mark, there is no
shortage of women in the city.”

Hazleton flushed.
boss. I knew it was impossible di-
rectly the words were out of my
mouth. Still, T think we may he able
to do something for them; the
Hruntan Empire, was a pretty nau-
seating sort of state, if I remember
correctly.”

“That’s none of our business,”
Amalfi said sharply. He disliked
having to turn the full force of his
authority upon Hazleton; but the
city manager was for Amalfi the next
best thing to that son his position
had never permitted him to have—
for the laws of all Okie cities contain
elaborate safeguards against the
founding of any possible dynasty.
Only Amalfi knew how many times
the younger man’s clusive, amoral
intelligence had brought him close to
being shot by the City Fathers:and a
situation like this one was crucial to
the survival of the city.

“Took, Mark: we can’t afford to
have sympathies. What are the
Hamiltonians tous? What are they
to themselves, for that matter? I
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“I'm sorry, ~

was thinking a minute ago of what a
disaster it’d be if the Hruntans got a
Canceller or some such weapon and
blackmailed their way back to a real
Empire again. But can you see a re-
birth of Hamiltonianism any better—
in this age? Superficially it’d be bet-
ter, I'll admit, than another Hruntan
tyranny—hut historically it would he
just as disastrous. These two plan-
ets have heen fighting each other for
two causes that played themselves
out centuries ago. They aren’t
either of them relevant any more.”

He stopped for a breath, taking
the mangled cigar out of his mouth
and eying it with mild surprise. “I
knew that the girl was disturbing
your judgment the moment I realized
that I’d have to read the riot act to
you like this. Ordinarily you’re the
best cultural morphologist I've ever
had, and every City man has to be a .
good one. If you weren’t in an emo-
tional uproar, you’d see that these
people are the victims of a pseudo-
morphosis—dead cultures, hoth of
’em, going through the pangs of de-
cay—even though they do think it’s
rebirth. The cops don’i see it that
way, but they haven’t our point of
view. What good does it do you to
be a City man if you're going to mix
in to some petty border feud? Mark,
you might as well be dead—or back
on Earth, it’s the same thing in the
end.”

He stopped again. Eloquence was
unnatural to him; it embarrassed
him a little. He looked keenly at the
city manager, and what he saw
choked off the springs of his volu-
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bility. He felt, not for the first time,
the essential loneliness that went
with perspective.

Hazleton wasn’t
more.

listening any

There was a battle in progress
when the city made its run to Utopia.
It was rather spectacular. The
Hruntan planet, military in organiza-
tion and in spiwt down to the small-
est detail of daily living, had not
waited for the Earth police to en-
globe it; the Hruntan ships, though
they were of nearly the same vintage
as those manned by the Utopians,
were being fought to the limit, fought
by experienced officers who were un-
encumbered by any sniveling no-
tions about the intrinsic value of
human life. There was not much
doubt as to the outcome, but for the
time being the police were unhappy.

The battle was not visible from the
city ; the Hruntan planet was nearly
40° away from Utopia. It was the
steady widening of the distance be-
tween the two planets that had first
given Hazleton his idea. It had also
been Hazleton who had dispatched
the drones—proxy-robots less than
five meters long, which hung invis-
ibly upon the outskirts of the con-
flict and watched it with avid tele-
vision eyes.

It was an instructive dogfight. The
police craft, collectively, had not en-
gaged in a major battle for decades;
individually, few  of the Earthmen
had ever been involved in anything
more dangerous than a pushover.
The Hruntans, vastly inferior in
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equipment, were rich in experience,
and their tactics were masterly. They
had forced the engagement in a
heavily mined area, which was
equivalent to picking a fight in the
heart of a Turnace—except that the
Hruntans knew where the fire was
hottest. Their losses, of course, were
terrific—nearly five to one. But they
had the numbers to waste, and it was
obvious that officers who did not
value their own lives would be un-
likely to value those of their crews.

After a while, even Hazleton had
to turn the screen off and recall the
drones. The carnage was frightful,
not per se, but in the mental attitude
behind it. Even a hardened Kkiller,
after a certain amount of watching
men trying to snuff out a fire by leap-
ing headlong into it, might have felt
his brains cracking.

The city settled toward Utopia.
Outlying police scouts reported the
fact—the reports were clearly audible
in the city’s Communications Room
—and those reports would be ex-
humed later and acted upon. But
now, in the midst of the battle, no-
body had time to care what the city
did. When they had begun again to
care, the city hoped to be gone—or
invulnerable.

The question of how Utopia had
resisted the Hruntan onslaught for
nearly a century remained a riddle.
It became more of a riddle when the
city landed upon Utopia. The planet
was a death-trap of radioactivity.
There were no cities: there were
seething, white-hot pools that would
never cool within the lifetime of hu-
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manity to show whers cities once
had stood. One of the continental
land-masses was not habitable at all.
The very air disturbed detectors
slightly. In the daytime the radio-
activity was just below the dangerous
limit; at night, when the drop in
temperature released the normal,
microscopic increase in the radon
content—a phenomenon common to
the dtmospheres of all Iarth-type
planets—the air was unbreathable.

Utopia had been bombarded with
fission-hombs and dust canisters at
every opposition with the Fruntan
planet for the past seventy Utopian
years. The oppositions occurred
only once every twelve years ; other-
wise even the underground life of
Utopia would have been impossible.

“How have you kept them off?”
Amalfi asked. “Those boys are sol-
diers; if they can put up this much
of a hattle against the police, they
should bhe able to wipe the floor with
you folks.”

Captain Savage, perched uncom-
fortably in the belfry, blinking at the
sun, managed a thin smile. “We
know all their tricks. They are very
fine strategists; I will grant you that.
But in some respects they are unim-
aginative. Necessarily, I suppose;
initiative is not encouraged among
them.” He stirred uneasily. “Are
you going to leave your city out here
in plain sight? And at night, too?”’

“Yes. I doubt that the Hruntans
will attack us; they’re busy, and he-
sides, they probably know that the
police don’t love us, and will be too
puzzled to call us an enemy of theirs
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right off the bat. As for the air—
we’re maintaining a 0.02 spindizzy
field. Not enough to be noticeable,
but it changes the moment of inertia
of our own atmosphere enough to pre-
vent any of your air from getting in.”
“I don’t think I understand that,”
Savage said. “But doubtless you
know your own resources. I confess,
Commander Amalfi, that your city is
a complete mystery to us. What
does it do? Why are the police
against you? Are you exiled ?”
“No,” Amalfi said. “And the
police aren’t against us, exactly.
We're just rather low in the social
scale; we’re migratory workers, in-
terstellar hobos, Okies. The police
are as obligated to protect us as they
are to protect any other citizen; but
our mobility makes us possible crimi-
nals, so we have to be watched.”

Savage’s summary of his reaction
to this was the woeful sentence
Amalfi had come to think was the
motto of Utopia. “Things have
changed so much,” the officer said.

“You should set that to music. I
can’t say that I understand yet how
vou've held out so long, either.
Haven’t you ever been invaded?”

“Frequently,” Savage said. His
voice was half gloomy and half
charged with pride. “But you have
seen how we live. At best we have
heaten them off ; at worst, we cannot
be found. And the Hruntans them-
selves have made this planet a diffi-
cult place to live. Many of them
succumbed to the results of their own
bombing.”
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- “Still-"
L “Mob p.sychologyz” Sav;tge said,
is something of a science with us, as
it is with them; but we have devel-
oped it in a different direction. Com-
bined with the subsidiary art of
camouflage, it is a powerful weapon.
By dummy installations, faked
weather conditions, false high-radio-
activity areas, we have thus far been
able to make the Hruntans erect their
invasion camps exactly on the spots
we have previously chosen for them.
It is a form of chess; one persuades,
or lures, the enemy into entering an
area where one can dispose of him
-in perfect safety and with a minimum

of effort.”
He blinked up at the sun, nibbling
at his lower lip. After a while he

added, “There is another factor
which is most important of all. It is
freedom. We have it The

Hruntans do not. They are defend-
ing a system which is ascetic in
character—that is, it offers few re-
wards to the individual even once it
has triumphed. We on Utopia are
defending a system which has per-
sonal rewards for us—the rewards of
freedom. It makes a difference. The
incentive is greater.” '
“Oh, freedom,” Amalf said. “Yes;
that’s a great thing, T suppose. Still
it’s the old problem. Nobody is ever
free. Our city is vaguely republican,
it might even be Hamiltonian in one
sense. But we aren’t free of the
requirements of our situation, and
never can be. As for efficiency in
warfare—I question that. Your peo-
ple are not free ndw. A wartime
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political economy has to be a dic-
tatorship. Your people are fighting
for steak tomorrow, not steak today.
Well—so are the Hruntans. The
difference exists, but—a difference
which makes no difference is no dif-
ference.”

“You are subtle,” Savage said,
standing up. “I think T can see why
you would not understand that part
of our history. You have no ties;
no faiths. You will have to excuse
us ours. We cannot afford to be
logic-choppers.”

He went down the stairs, his back
painfully  straight, his shoulders
thrown back unnaturally. Amalfi
watched him go with a rueful grin.
The voung man was a character;
talking with him was like being
hrought face to face with a person
from an historical play.  Except, of
course, that a character in a play was
ordinarily understandable even at his
queerest ; Savage had the misfortune
to be real, not the product of an
artificer with an ax to grind.

Amalfi was reminded abruptly of
Hazleton.,  Where was Hazleton,
anvhow? He had gone off hours agd
with that girl, upon some patently
trumped-up errand. If he didn’t
hurry, he'd be trapped underground
overnight. Amalfi did not mind
working alone, but there were mana-
gerial jobs in the city which the
mayor simply could not handle effi-
ciently ; and besides, Hazleton might
be committing the city to something
inconvenient. Amalfi went down to
his office and called the Communica-
tions Room. ‘
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Hazleton had not reported in.
Grumbling, Amalfi went about the
business of organizing the work of
the city—the work for which it had
been built, but which it found so sel-
dom. It disturbed him that there
was no official contract between the
city and Utopia; it was not cus-
tomary, and if Utopia should turn
out, as so many ideals-ridden planets
had turned out, to be willing to cheat
on an astronomical scale for the sake
of its obsession, there would be no re-
course under the Earth laws. People
with Ends in view were quick to
justify all kinds of Means, and the
city, which was nothing but Means
made visible, had learned to beware
of shortcuts.

Hazleton, it appeared, was off
somewhere on a shortcut. Amalfi
could only hope that the city would
survive it.

The Rarth police did not wait for
Hazleton, either. Amalfi was mildly
appalled to see how rapidly the Earth
forces reformed and were reinforced.
Their logistics had been much im-
proved since the city had last seen
them in action. The sky sparkled

with ships driving in upon the.

Hruntan planet.

He sent out an emergency warning
at once. The thin resistance which
the spindizzy field had offered to
Utopia’s atmosphere became a solid,
hard-driven wall. The spindizzies
screamed into the highest level of
activity they could maintain without
snapping the thread between Utopia
and the city ; around the perimeter of
that once-invisible field, a flicker of
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polarization thickened to translu-
cence. Drive-fields were building,
and only a very few light-rays, most
of them those to which the human
eye was least sensitive, got through
the fields and out again. To
Utopian onlookers the city went dark
blood-color and hecame frighteningly
indistinct.

Calls began to come in at once.
Amalfi ignored them; his flight
board was alive with alarm signals,
and all the mikes were chattering at
once.

“Mr. Mayor, we've just made a
strike in that old till, it’s lousy with
oil-bearing shale—"

“Stow what you have and make it
tight.”

“Amalfi! How can we get any
thorium out of—"

“More where we’re going. Damp
your stock on the double.”

“Com Room. Still no word from
Hazleton—"

“Keep trying.”

“Calling the flying city! Is there
something wrong? Calling the fly-
ing_5’

Amalfi cut them all off with a
brutal swipe at the switches. “Did
you think we'd stay here forever?
Stand by !”

The spindizzies screamed. The
sparkling of the ships coming to in-
vest the Hruntan planet became
brighter by the minute. It would
be a near thing.

“Whoop it up there on Forty-sec-
ond Street! What d’you think you're
doing, warming up tea? You've got
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ninety seconds to get that machine to
take-off pitch!”

“Take-off 7 Mr. Mayor, it'll take
at least four minutes—"

“You're kidding me.
Dead men don’t kid. Wowe

“Calling the flying city—"

The sparks spread over the sky
like a Catherine-wheel whirling into
life. The watery quivering of the
single point of light that was the
Hruntan planet dimmed among them,
shivered, blended into the general
glitter. Astronomy added its voice
to the general complaint.

“Thirty seconds,” Amalfi said.

From the speaker which had heen
broadcasting the puzzled, fearful in-
quiries of the Utopians, Hazleton’s
voice said calmly, “Amalfi, are you
out of your mind?”’

“No,” Amalfi said. “It’s your
plan, Mark. I'm just following
through. Twenty seconds.”

“Conditions change. You’'re throw-

I can tell.
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ing away a tremendous oppor-
tunity.”
“Sorry.” Amalfi saw a bulge in

the field and fought with it briefly.
“I don’t see any change. [Fificen
seconds.”

“I'm not pleading for myself. I
fike it here, I think. I've found
something the city didn’t have. The
city needs it—"

A brief constriction made Amalfi’s
big frame knot up tightly. Nothing
emotional; no: nothing to do with
Hazleton ; probably some spindizzy
operator was hurrying things. He
staggered to his feet and threw up in
the little washstand. Hazleton went
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on talking but Amalfi could hardly
hear. him. The clock grinned and
rushed on.

“Ten seconds,” Amalfi gasped, a
little late.

“Amalfi, listen to me!”

“Mark,” Amalfi said; choking,
“Mark, I haven’t time. You made
your choice. I... five seconds . ..
I can’t do anything about that. If
vou like it there, go ahead and stay.
I wish you, I wish you everything,
Mark, believe me. But I have to
think of—"

The clock grinned and brought its
thin palms together.

“. .. the city—"

“Amalfi—"

“Spin!”

The city vaulted skyward. The.
sparks whirled in around it.

The flving of the city, normally,
was in Hazleton’s hands; in his ab-
sence—though it had never happened
before—a youngster named Carrel
took charge. Amalfi’s own hand
rarely touched the stick except in
spots where even the instruments
could not he trusted. N

Running the Earth blockade to
the Hruntan planet was no easy job,
especially for a green piiot like Car-
rel; but Amalfi did not greatly care.
He huddled in the flighit tower and
watched the screens through a gray
mist, wondering if he would ever he
warm again. The baseloards of the
room were pouring out radiant heat,
hut it didn’t seem to do any good.
He felt cold and empty.

“Ahoy the Okie city,” the ultra-
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phone barked savagely. “You've had
one warning. Pay up and clear out
of here, or we'll break you up.”

Reluctantly, Amalfi tripped the
togele. “We can’t,” he said uninter-
estedly.

“What?” the cop said. “Don’t
give me that. You're in a combat
area, and you’ve already landed on
Utopia in defiance of a Vacate order.
Pay your fine and Dbeat it, or you'll
get hurt.”

“Can’t,” Amalfi said.

“We'll see about that,
prevent you?”

“We have a contract
Hruntans.”

There was a long and very dead si-
lence. At last the police vessel said:
“Youre pretty sharp. All right,
proof your contract over on the tape.
I suppose you know that we're
about to blow the Hruntans to a
thin haze.”

“YCP.”

What's to

with the
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“All right. Go ahead and land, if
you've got a contract. The more
fools you.” Make sure you stay for
the full contract period. If you do
get off hefore we reduce the planet,
make sure you can pay your fine,
If you don’t—good riddance, Okie!”

Amalfi managed a ghost of a grin.
“Thanks,” he said. “We love you
too, flatfoot.”

The ultraphone -growled and
stopped transmitting. There was a
world of frustration in that final
growl. The Farth police accepted
officially the Okie cities’ status as
hobos—migratory workers—but un-
officially and openly the cities were
called tramps in the wardrooms of
the police cruisers. Opportunities
to break up a city did nqt come very
often, and were met with relish; it
must have heen quite a blow to the
captain to find the vanadium-clad,
never-varying Contract in his way.

But now there were the Hruntans
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to cope with. This was the penulti-

mate and most delicate stage of

Hazleton’s plan—and Hazleton wasn’t
on deck to administer it. As a mat-
ter of fact, if his Utopian friends had
heard Amalfi admit to a contract
with the Hruntans, he was probably
in the hottest water of his career
right now. Amalfi tried not to think
about it.

The plan had not included sign-
ing any contracts with either planet;
so long as the city was not committed
legally, it could refuse jobs; leave
when it pleased, and generally exer-
cise the freedom of the unemployed.
But it hadn’t worked out that way.
The speed with which the police had
been reinforced had made it impos-
sible even to approach the Hruntan
planet without uncrackable legal
protection.

At least the city’s stay on Utopia
had accomplished most of its pur-
poses. The oil tanks were a little
over half full, and the city’s treasury
was comfortable, though still not ex-
actly bulging. ® That left the rare-
earths and the power-metals still to
be attended to; collecting and refin-
ing them was unavoidably time-
consuming, and would take even
longer on the Hruntan planet than
on Utopia—the Imperial world, fac-
ther out from its sun than Utopia,
had got a correspondingly smaller
allowance of- heavy elements.

But there was no help for it. To
stay on Utopia while the Hruntans
were being conquered would have
left the city completely.at the mercy
of the Earth forces. Even at best it
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would have been impossible to leave
the system without paying the fine
for violating the Vacate order, and
Amalfi was constitutionally unwill-
ing to part with the money for
which the city had labored ; even at
the present state of the treasury it
might easily have bankrupted them,
for work had been very scarce lately,

The intercom had been modestly
calling attention to itself for several
minutes. Answered, it said, “Ser-
geant Anders, sir. We've got an-
other visitor.”

“Yes,” Amalfi said.
be the Hruntan delegation.
’em up.”

While he waited, chewing mo-
rosely on a dead cigar, he checked
the contract briefly. It was stand-
ard, requiring payment in ger-
manium “or equivalent”—the give-
away clause that had prevented its
use on Utopia. It had been signed
by ultraphone—the possession of that
tight-beam device alone “placed” the
Hruntans as to century—and the
work the city was to do left unspeci-
fied. Amalfi hoped devoutly that
the Hruntans would in their turn
give themselves away when it came
to being specific on that count.

“That would
Send

The buzzer sounded once more
and Amalfi pushed the button that
released the door. The next instant
he was not sure it had been a wise
move. The Hruntan delegation hore
a strong resemblance to a boarding
party. First of all there were an
even dozen soldiers, clad in tight-
fitting red leather breeches, gleam-
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ing breastplates, and scarlet-plumed
casques; the breastplates, too, were
emblazoned with a huge scarlet sun.
The men snapped to attention in two
files of six on each side of the door,
bringing to ‘“‘present arms” weapons
which might have been copies of
Kamerman’s original mesotron rifle.

Between the files, flanked by two
lesser lights as gorgeously and un-
functionally clad as macaws, came a
giant carved out of gold. His cloth-
ing was interwoven with golden
threads; his breastplate and helmet
were gilded; even his complexion
was tanned to a deep golden tone,
and he sported a luxuriant golden-
blond beard and flowing mustachios.
He was altogether a most unlikely-
looking figure.

He spoke two harsh-sounding
words, and boot-heels and weapons
slammed against the floor. Amalfi
winced and stood up.

“We,” the golden giant said, “are
the Margraf Hazca, Vice-Regent of
the Duchy of Gort under his Eternal
Eminence, Arpad Hrunta, Emperor
of Space.”

“Oh,” Amalfi said, blinking. “My
name’s Amalfi; I'm the mayor here.
Do you sit down?”

The Margraf said he sat down,
and did. The soldiers remained
stifly “at ease,” and the two sub-
sidiary nobles posted themselves be-
hind the Margraf’s chair. Amalfi
subsided behind his desk with a
muffled sigh of relief.

“] presume you’re here to dis-
cuss the contract.”

“We are. We are told that you
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have been among the rabble of the
third planet.”

“An emergency landing only,
Amalfi said.

“No doubt,” the Margraf said
dryly. “We do not concern our-
selves with the doings of the Hamil-
tonians; we will add them to our
serfs in due time, after we have
driven off these upstarts from de-
cadent Earth. In the meantime, we
have use for you; any enemy of
Earth must be friends to us.”

“That’s- logical,” Amalfi said.
“Just what can we do for you? We
have quite a variety of equipment
here—"

“The matter of payment comes
first,” said the Margraf. He got up
and began to pace slowly up and
down, with enormous strides, -his
golden cloak streaming out behind
him. “We are not prepared to .
make any payment in germanium;
we need all we have for transitors.
The contract speaks of equivalents.
What counts as equivalent?”

It was remarkable how the regal
manner was snuffed out when it got
down to honest haggling. Amalfi
said cautiously, ‘“Well, you could
allow us to mine for germanium our-
selves—"

“Do you think this planet’s re-
sources will last forever? Give us
the equivalent, not some roundabout
scheme for being paid in the metal
itself!”

“Equipment, then,” Amalfi .said,
“or skills; at a mutually-agreed
valuation. For instance, what are
you using for lubrication?”
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The big count’s eyes glittered.
“Ah,” he said softly, “You have
the secret of the friction-fields, then.
That we have long sought, but the
generators of the rabble melt when
we touch them. Does Earth know
this process?”

“NO,”

“You got it from the Hamil-
tonians?  Excellent.” The two
minor mnobles were heginning to
grin wickedly. “We need babble no
further of ‘mutually agreed valua-
tions,” then.” He gestured. Amalfi
found himself looking down a dozen
rifle barrels.

“What'’s the idea?”

“You are within our defensive
envelope,” Hazca said with wolfish
gusto. “And you are: not likely to
survive long among the Farthmen
should you by some miracle break
free of us. You may call your tech-
nicians and tell them to prepare a
demonstration of the friction-field
generator; also, prepare to land.
Graf Nandér here will give you ex-
plicit instructions.”

He strode toward the door; the
soldiers parted deferentially. As
Amalfi’s hand reached for the but-
ton to let him out,.the big man
whirled. “And you need not at-
tenmipt to trip any hidden alarms,” he
growled. “Your city has already
been boarded in a dozen places, and
is under the guns of four cruisers.”

“Do you think you can win tech-
nical information by force?” Amalfi
said.

“Oh, yes,” said the Margraf, his

88

eyes shining dangerously. “We are
—experts.”

Carrel, Hazleton’s protegé, was a
very plausible lecturer, and seemed
completely at home in the echoing,
barbaric gorgeousness of the Mar-
graf’s Council Chamber. He had
attached his charts to the nearest
tapestry, and had propped his black-
hoard on the arms of the great chair
in which, Amalfi supposed, the Mar-
graf usually sat; his chalk traced
swift symbols on the slate and
squeaked deafeningly in the groined
vault of the room.

The Margraf himself had left;
five minutes of Carrel’s talk had
been enough to arouse his impa-
tience. The Graf Nandoér was still
there, wearing the suffering expres-
sion of a man delegated to do the
dirty work; so were four or five
other nobles. Three of these were
chattering in the back of the room
with muffled sniggers, and a raucous
laugh broke in upon Carrel’s dis-
sertation every so often. The re-
maining peacocks, evidently of sub-
ordinate ranks, were seated, listen-
ing with painful, brow-furrowing
concentration, like ham actors over-
registering Deep Thought.

“This will be enough to show the
analogy between atomic and molecu-
lar binding ‘energies,” Carrel said
smoothly. “The Hamiltonians”—he
had seen that the word annoyed the
peacocks and used it often—“have
shown, not only that this binding
energy is responsible for the phe-
nomena of cohesion, adhesion. and
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friction, but that it is subject to a
relationship analogous to valence.”

The appearance of concentration
of the nobles became so grave as to
be outright grotesque. *This phe-
nomenon of molar valence, as the
Hamiltonians have aptly named it,
is intensified by the iriction-fields
into a condition analogous to ioniza-
tion. The surface layers of mole-
cules of two contiguous surfaces
come into dynamic equilibrium in
the field; they change places cof-
tinuously and rapidly,” but without
altering the status quo. It is evi-
dent that this equilibrium does not
in any sense do away with the bind-
ing forces in question, and that a
certain amount of drag—or friction
—still remains; hut only ahout a
tenth of the resistance which exists
even with the hest systems of gross
lubrication.”

The mnobles nodded together.
Amalfi gave over watching them; it
was the Hruntan technicians which
worried him most. There were an
even dozen of them. Tour were
humble, frightened-looking crea-
tures, who seemed to regard Carrel
with more than a little awe; they
scribbled  frantically, fighting to
take down every word, even ma-
terial which was of no conceivable
importance.

All but one of the rest were well-
dressed, hard-faced men, who had
treated the nobles with only per-
functory deference, and who took
no notes at all. This type was also
quite familiar in a barharian milien
—head scientists, directors, entirely
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committed to the regime, entirely
aware of how crucial they were to
its successes, and already infected
with the aristocratic virus of letting
lesser men dirty their hands with
actual messy laboratory experi-
ments. Some of them, probably,
owed their positions as much to a
ruthless skill at court intrigue as to
any great scientific ahility.

But the twelith man was of a
different order altogether. He was
tall, spare, and sparse-haired, and
his face as he listened to Carrel was
alive with excitement. An active
brain, this one, doubtless politically
unconscious, hardly caring who
ruled it as long as it had equipment
and a free hand; the man would be
tolerated by the regime for his pro-
ductivity, but would he under con-
stant suspicion. And he was, by
Amalfi’s judgment, the only man
capable of going heyond what Car-
rel was saying to what Carrel was
leaving unsaid.

“Are there any questions?” Car-
rel said.

There were some, mostly dim-
witted, from the technies—how do
vou build this, and how do. you
wire that ; no one with any initiative
would have wanted to he led by the
nose in such a fashion The hard-
faced men left without a word, as
did the nobhles, who lingered only
long enough to save face. The sci-
entist—he was The scientist for
Amalfi’s money—was left alone to
launch into an ardent, stammering
dispute over Carrel’s math. He
seemed to consider Carrel as an
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equal as a matter of course, and
Carrel was beginning to look un-
comfortable when Amalfi sum-
moned him to the back of the hall.

The scientist left, pocketing his
few notes and pulling thoughtfully
at his nose. Carrel watched him go.

“I can’t hide the kicker from that
boy long, sir,” he said. “Believe
me, he’s got brains. Give him about
two days and he’ll have the whole
thing worked out for himself. He
won't get any sleep tonight for
thinking about it; I know the type.”

“So do I,” Amalfi said. “I also
know barbarian Council halls—the
arrases have ears. Just pray you
weren't overheard, that’s all. Come
on.”

Amalfi was silent until they were
safe within the city and in a cab.
Then he said, “You have to be care-
ful, Carrel, in dealing with out-
siders. You take to it well, but
you're inexperienced. Newver say
anything outside the city, even to
me, that doesn’t fit your part. Now
then—I agree with you about that
scientist; I was watching im. And
now he knows you, so I can’t use
you against him. Is there someone
in your otganization who’s done
undercover work for Mark who
hasn’t been out of the city here? An
experienced hand ?”

“Sure, four or five, at least. 1
can put my finger on any of ’em.”

“Good. Find a fairly husky one,
a guy that could pass for a thug
with a minimum of makeup, and
send him to Indoctrination for
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hypnopaedia. In the meantime,
yow’ll have to see that scientist
again. Get a picture of him some-
where, a tri-di if they have them
here. When you talk to him, an-
swer any questions he asks you.”

Carrel looked puzzled. “Any
questions ?”

“Any technical questions, yes. It
won’t matter, very shortly. Here’s
another lesson in practical public
relations for you, Carrel. 'When on
a strange planet, you have to use its
social system to the best advantage
possible. On a world like this one,
where the struggle for power is
plenty raw, assassination must be
very common—and nine chances to
one there’s a regular Assassin’s
Guild, or, at least, plenty of free-
lance killers for hire.”

“You're going to—"

The shocked expression on Car-
rel’s face made Amalfi abruptly
sodden with weariness. Training a
new city manager was a long and
back-breaking task, for so much of
the training had to be absorbed the
hard way. He felt too old for such
a job now, and much too aware of
some failure in his methods, the
failure which alone had made the
job necessary.

“Yes,” he said. “It’s a shame,
but it has to be done. In other cir-
cumstances we'd take the man into
the city—he doesn’t care who he
works for--but the Hruntans would
look for him, and find him, too.
There has to be an inarguable
corpse; if possible, a local culprit.
Your operative, after a suitable
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course in this Balkanese they speak
here, will scout the rivalries among
the scientific clique and try to pin
the killing on one of those hawk-
nosed lab chieftains. But the man
must be killed, for the survival of
the city.”

Carrel did not protest, for the
final formulation was the be-all and
end-all of Okie logic; but it was
plain that the waste of intelligence
the plot necessitated upset him.
Amalfi decided silently to keep Car-
rel exceptionally busy in the city
for a while—at least until the Hrun-
tans had their antifriction installa-
tions well under way.

In his office, Amalfi took the flex-
ible plastic dust cover off a little-
used instrument—the Dirac trans-
mitter, It was -the only form of
communication which the Hruntans
—and, of course, the Hamiltonians
—did not have; the want of it had
cost them an empire, for it operated
instantaneously over any distance.
He thrust a cigar absently between
his teeth and sent out a call for the
captain of police.

The obsolete model had no
screen, but the captain’s voice told
his feelings very graphically. “If
you're going to remind me that
we're obligated to protect you now
that the Hruntans have violated the
Contract,” he snarled, “save your
breath. I've half a mind to blow
up the planet anyhow. Some one
of these days the Okie laws are go-
ing to be changed, and then—"

“You wouldn’t have blown up the
planet in any case,” Amalfi said
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tranquilly. “The shock wave would
have detonated the local sun and de-
stroyed the whole system and your
superiors would have had your
scalp. What I'm trying to do is to
save you some trouble. If you’re
interested, make me an offer.”

The cop laughed.

“All right,” Amalfi said. “Laugh,
you jackass. In about twenty days
you'll be yanked back to patrolling
a stratosphere Deat on Earth that
sees a plane once every two months,
and braying about how unjust it all
is. As soon as the home office hears
that you let the Hruntans and the
Hamiltonians join forces, and that
the war is going to cost Earth two
or three hundred billion and last
maybe five years—"

“You’re a bum liar, Okie,” the
cop said. The bravado behind the
pun seemed a little strained, how-
ever. “They been fighting each
other a century now.”

“Times change,” Amalfi said.
“In any event the merger will be
forcible, because if you don’t want
the Duchy of Gort I'm going to
offer it to Utopia. They’ll be glad
to get it. The combined arsenal
will be impressive—each side has
some stuff the other hasn’t, and we
couldn’t help either of them learn-
ing a few tricks from us. How-
ever—"

“Wait a minute,” the cop said
cautiously. “You mean you got
the upper hand there already? How
do T know you can hold it?”

“You don’t risk a thing. All I
want is for you to rescind the fine
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against us, wipe the tape of the
earlier Vacate order, and give us a
safe-conduct out of this system. If
we don’t deliver, you don’t pay.”

“Him-m-m.” There was a mut-
tering in the background, as if some-
body were talking softly over the
captain’s shoulder. “How’d you
pull it off ?”

“That,” Amalfi  said dryly,
“would bhe telling. If you want to
play, proof it over.”

“No soap. I don’t want any rec-
ord of my withholding evidence of
a crime in vour hands.”

“Send it under seal, then. Tl
put the whole thing in the Mar-
graf’s strong room; you get it back
when vou get the planet.”

After a short silence, the captain
said, “Well . . . all right.” The
tape began to whir at Amalfi’s el-
bow. Satisfied, he broke the contact.

If this coup came off on schedule,
it would become legendary—the po-
lice would he mighty tight-lipped
about it, hut the Okie cities would
spread it ail over the galaxy.

Somehow the desertion of Hazle-
ton made the prospect savorless.

Someone was shaking him. He
wanted very badly to awaken, hut
his .sleep was as deep as death and
it seemed that no possible struggle
could bring him to the rim of the
pit.  Shapes and faces whirled
about him, and in the blackness he
felt the approach of great steel
teeth. .
“Amalfi! Wake up, man! Amalfi,
it's Mark—wake up—"
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The jaws came together with a
terrible snapping report and the
wheeling faces vanished. Bluish
light spilled into his eyes.

“Who? What is it?”

“Tt’s me,” Hazleton said. Amalfi
blinked at him uncomprehendingly.
“Quick, quick. There’s only a lit-
tle time.”

Amalfi sat up slowly and looked
at him. He was too stunncd to
know whether he was pleased or
not, and the oppression of his night-
mare was still with him, a persistent
emotion lingering after dreamed
events he could not remember.

“I'm glad to see you,” he said,
knowing that it would be so later.
“How’d you get through the cor-
dons? Td of said it couldn’t be
done.”

“Force and fraud, the old com-
bination. But—"

“You mnear didn’t make it,”
Amalfi said, feeling a sudden influx
of energy. “Is it still night here?
Yes. The big blowup isn’t due
much before noon, otherwise I
wouldn’t have been asleep. After
that you’d of found no city here.”

The door slid aside suddenly and
the Utopian girl stood at the sill,

her face pinched with anxiety.
Amalfi reached hastily for his
jacket.

“Mark, we must hurry. Captain
Savage says he won’t wait but
fifteen minutes more. And he
won’t—he hates you underneath, I
can tell, he’d love to leave us here
with the barbarians!”

“Right away.”

OKIE

The girl disappeared. Amalfi
stared at the prodigal city manager,
“Wait a minute,” he said. “What’s
all  this, anyhow? Mark, you
haven’t sold yourself on some idiotic
personal rescue mission?”

“Personal?” Hazleton grinned.
“No. We’re getting the whole city
out of here. I wanted to get word
to you but the Utopians have no
Diracs and I didn’t want to tip off
the cops. Get dressed, that’s \a
good fellow, and T'll explain as we
go. These Hamiltonians have been
working like demons, installing
spindizzies in every available ship.
They’d about decided to surrender
to the cops—after all they’ve more in
common with Earth than with the
Hruntans—but the spindizzy gave
them new heart to fight. To be on
the safe side, they made up an es-
cape fleet of twenty-five ships, re-
converted light cruisers, They're
upstairs now.”

“Over the' city ?”

“Yes. 1 heard the highjacking
of the city—I gather you had the
radio on for the benefit of the police,
but it came through pretty clearly
on Utopia, too. So I sold them on
making a sneak raid to escort the
city out. It took some selling, but
I convinced them they’d get out of
this system easier if the cops had
two things to think about at once.”

He grinned again. “The cops
had no mnotion there were any
Utopian ships anywhere near this
planet, and they keep a sloppy
watch. They know now, of course,
but it’ll take them a little while to
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mass here and by that time we’ll be
‘gone.”

“Mark, you’re a romantic ass,”
Amalfi said. ‘“Twenty-five light
cruisers—archaic ones at that, spin-
~dizzies or not!”’

“Nothing archaic about Savage’s
‘plans,” Hazleton said. “He hates
my guts for swiping Dee from him,
bt he knows space combat. This
is a survival fleet, for Hamiltonian-
ism, not just people. As soon as
we're attacked, all twenty-five of
them are going to take off 4n dif-
ferent directions, putting up a stiff
battle and doing their best to turn
the affair into a series of individual
dogfights. That insures the survival
of some of them, of their ideology—
and of the city.”

“I expected something more from
you than a gesture out of a Dhad
stereo,” Amalfi said. ‘“Napoleon-
ism! Heedless of danger, young
hero leads devoted band into enemy
stronghold, snatching beloved sov-
ereign from enraged infidels! Pah!
The city’s staying where it is. If
you want to go off with this suicide
squadron, go ahead.”

“Amalfi, you don’t understand—"

“You underestimate me,” Amalfi
said harshly. He strode across the
room to the balcony, Hazleton at
his heels. “Sensible Hamiltonians
stayed home, that’s a cinch. Giving
them the spindizzy was vour idea
and a smart idea, it made them fight
longer and kept the cops busy. But
these people who are trying to es-
cape toward the edges of the galaxy
—they’re the incurables, the fanatics.
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Do you know how they’ll wind up?
You should, and you would if there
wasn’t a woman in your head addling
your brains with a long-handled
spoon. After a féw generations on
the rim none of em will remember
Hamiltonianism.  Making a new
planet livable is a job for a carefully
prepared, fully-manned expedition.
These people are the tatters of the
military debacle—and you want us
to be part of the debacle! No,
thanks.”

He threw the door to the balcony
open so hard that Hazleton had to
jump to avoid being hit, and went
out. It was a clear night, bitterly
cold, and a thousand stars glared
through the glow the city cast upon
the sky. The Utopian ships, of
course, could not be seen : they were
too high, and probably were as well
as close to invisible and undetect-
able even close up-as Utopian sci-
ence could make them.

“T’'ll have a job explaining this to
the Hruntans,” he said, his voice
charged with suppressed rage. “The
hest T'Il be able to do is claim the
Hamiltonians were trying to destroy
us before we could give them the
friction-field plans; and to do that
T’ll have to yell to the Hruntans for
help right away.”

“You gave the Hruntans—"

“Certainly !”  Amalfi said. “It
was the only weapon we had left
after we had to sign a contract with
them. Your plan for a treacherous
Utopian landing became obsolete the
moment the police beat us to the
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punch. And here you are still try-
ing to use the blunted tool!”
“Mark!” the girl’s voice drifted
out from the room, frantic with
anxiety. “Mark! Where are you!”
“Go along,” Amalfi said, without
turning his head. “After a while
they’ll have no time to cherish their
ritual beliefs and you can have a

nice frontier home, on the ox-bone

plow level. The city is staying here.
By tomorrow mnoon the Utopians
who stayed put will be in an excel-
lent position to bargain with Earth
for rights, the Hruntans will be
hornswoggled, and we’ll be on our
way.” '

The girl, evidently having noticed
the open door, came through it in
time to hear the last two sentences.
“Mark!” she cried. ‘“What does he
mean? Savage says—’

Hazleton sighed. “Savage is an
ass, and so am I; Amalfi's right.
I’ve been acting like a child. You'd
better get aloft while you have the
chance.”

She came forward to the railing
and took his arm, lookiug up at him.
Her face was so full of puzzlement
and hurt that Amalfi had to look
away; that look reminded him of
too many things best forgotten—
some of them not exactly remote.
He heard her say, “Do you . .. do
you want me to go, Mark? You're
staying with the city ?”

“Yes,” Hazleton muttered. “I
mean, no. I’ve made a terrific mess
of things, it appears. Maybe I can
help now, maybe not. But I've got
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to stay. You'd .be better off with
your own people—"

“Mr. Amalfi,” the girl said.
Amalfi turhed unwillingly. “You
said when I first met you that there
was a place for women in this city.
Do you remember?”

“I remember,” Amalfi said. “But
you wouldn’t like our politics, I'm
sure. This is no Hamiltonian state.
It’s stable, self-sufficient, static—a
beachcomber by the seas of history.
We're Okies. Not a nice name.”

The girl said : “It may not always
be so. I'll stay.”

The sky began to pale slightly.
No one spoke. Aloft, the stars were
dimming, and there was no sign to
show that a tiny fleet of ships was
dwindling away into the boundless
universe.

Hazleton cleared his throat.
“What’s for me to do, boss?” he
said hoarsely.

“Plenty. I've been making do
with Carrel, but though he’s will-
ing, he lacks experience. First of
all make us ready to take off at the
very first notice. - Then cudgel your
brains to think up something to tell-
the Hruntans. You can fancy up
my excuse, or think up one of your
own, I don’t care. You’re better at
that kind of thing than 1 ever was.”

“So’s what’s supposed to happen
at noon?”

Amalfi grinned. He realized with
a violent shock that he felt good.
Getting Hazleton back was like find-
ing a flawed diamond that you’d
thought you’d lost—the flaw was
still there and would never go away,
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but still the diamond had been the
cleanest-cutting tool in the house,
and had had a certain sentimental
value.

He explained the plan. Halfway
through, Hazleton was far enough
back to normal to begin looking
amused. When it was over he was
chuckling.

“That’s a honey,” he said. “Still
I can see why you weren’t too safis-
fied with Carrel. Amalfi, you're a
prime bluffer. Telling me to go off
with  Savage in that dramatic
fashion! Do you know that your
plot isn’t going to come off ?”

“Why, Mark?” Dee said.
sounds perfect to me.”

“It’s clever, but it’s full of loose
ends. You have to look at these
things like a dramatist; a climax
that almost comes off is no climax.
We'd better—"

In the bedroom, Amalfi’s private
phone chimed melodiously, and a
neon bulb went on over the balcony
doorway.  Amalfi frowned and
flicked a switch on the railing.

“Mr. Mayor?” a concealed speak-
er said nervously. “Sorry to wake
you, but there’s trouble. At least
twenty ships were over here a while
back. They’re gone now but we've
got a sort of a refugee, a Hruntan
who calls himself Dr. Schloss; he
claims the other Hruntans are all
out to get him and wants to work
for us. Shall I send him to Psych
or what? It might just be true.”

“Of course it’s true,” Hazleton

uIt

said. ‘“There’s your first loose end,
Amalfi,”
96

The affair of Dr. Schloss proved
difficult to untangle; Amalfi had not
studied his man closely enough.
Carrel’s agent had done a thorough
job of counterfeiting local politics.
It was always preferable, when the
city needed a man’s death, to so ar-
range matters that the actual kill-
ing was done by an outsider; and in
this case that had heen absurdly
easy to arrange. There were four
separate cliques within the scientific
hierarchy of Gort, all of them under-
cutting each other with fanatical
perseverance, like shipmates trying

- to do for each other by horing holes

in the hull; besides, the court itself
did not trust Dr. Schloss, and took
sides sporadically when the throat-
cutting hecame overt.

Tt had been simple enough to set
currents in motion which would
sweep Dr. Schloss away, but
Schloss had declined to be swept.
The moment he became aware of
any threat, he came with disconcert-
ing directness to the city.

“The trouble is,” Carrel reported,
“that he didn’t realize what was
flying until it was almost too late.
He’s a peculiarly sane character
and would never dream that any-
body was ‘out to get him’ until the
knife actually pricked him.”

Hazleton nodded. “It’s my bet
that it’s the court that tipped him
off—they wouldn’t bother trying to
sneak up on him.”

“That’s correct, sir.”

“Which means we’ll- have Bath-
less Hazca and his dandies here
looking for him,” Amalfi growled.
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“TI don’t suppose he bothered to
cover his tracks. What are you go-
ing to do, Mark? We can’t count
on their starting the antifriction
fields early enough to get us out of
this.”

“No,” Hazleton agreed. “Carrel,
does your man still have contact
with the group that was going to
punch Schloss’ ticket ?”

“Sure.”

“Have him rub out the top man
in that group, then. The time is
past for delicate measures.”

“What do you propose to gain hy
that ?’ Amalfi said.

“Time. Schloss has disappeared.
Hazca will guess that he’s come
here, but most of the cliques will
think he’s been killed. This will
Jook like a vengeance killing by
some member of Schloss’ group—he
has no real clique of his own, of
course, but there musc be several
men who thought they stood to gain
by keeping him alive. We'll start a
vendetta. Confusion is what counts
in a fight like this.”

“Perhaps so,” Amalfi said. “In
the meantime, I think we’d better
hide Schloss as best we can, hefore
he’s spotted by one of Hazca’s
guard here. That invisibility ma-
chine in the old West Side subway
tunnel seems like the best place . . .
do you remember the one? The
Lyrans sold it to us, and it just
whirled and blinked and huzzed and
didn’t do a thing.”

“That was what my predecessor
got shot for,” Hazleton said. “But
I know where the machine is, yes.
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I'll arrange to have the gadget do a-
little whirling and blinking ; Hazca’s
soldiery are afraid of machinery
and would never think of looking
inside one that’s working even if
they did suspect a fugitive inside it.
Which they won’t, I'm sure. And
. . . great scott, what was that?”
The long, terrifying metallic roar

died away into a mutter. Amalfi
was grinning.
“Thunder,” he said. ‘“Planets

have a phenomenon called weather,
Mark: a nasty habit of theirs. I
think we're due for a storm.”

Hazleton shuddered. “It makes
me want to hide under the bed.
Well, let’s get to work.”

He went out. Amalfi, reflecting
upon the merits of attack as a de-
fensive measure, waved a cab up to
the balcony and had himself ferried
to the first setback of the theater
building. He would have liked to
have landed at the top, where the
penthouse was, but the cornices of
the building now bristled with pom-
poms and mesotron rifles; Graf
Nandér was taking no chances.

The elevator operator refused to
take him bevond the seventieth
floor. Swearing, he climbed the last
five flights of steps; the blue rage
he was working up was not going to
be counterfeit by the time he
reached the penthouse. At every
landing he was inspected with inso-
lent suspicion by lounging groups
of soldiers.

There was music in the pent-
house, and it reeked of the combina-
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tion of perfume and unwashed
bodies which was the personal trade-
mark of Hruntan nobility. Nandér
was sprawled in a chair, surrounded
by women, listening to a harpist
sing a ballad of unspeakable ob-

scenity in a quavering, emotionless

voice. In one jeweled hand he held
a heavy goblet half full of fuming
Rigellian wine—it must have come
from the «city’s stores, for the
Hruntans had had no contact with
Rigel for centuries~—which he passed
back and forth underneath his sub-
stantial nose, inhaling the vapors
delicately.

He lifted his eyes over the rim of
the goblet as Amalfi came in, but
did not otherwise bother to acknowl-
edge him.  Amalfi felt his blood-
pressure mounting and his wrists
growing cold and numb, and tried
to control himself; it was all very
well to be angry, but he needed
some mastery over what he said and
did.

“Well?” Nandér said.

“Are you aware of the fact that
you've just escaped being blown
into a rarefied gas?”’ Amalfi de-
manded.

“Oh, my dear fellow, don’t tell
me you’ve just circumvented an as-
sassination attempt in my behalf,”
Nandér said. His English seemed
to have been picked up from a Liver-
pudlian—only the men of that Okie
city spoke through their adenoids
in that strange fashion. ‘“Really,
that’s a bit thick.”

“There were twenty Hamilton-
ian ships over the city,” Amalfi said
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grimly. “We beat them off, but it
was a close shave. Evidently the
whole business didn’t even wake
you or your bosses up. What good
are, we going to be to you if you
can’t even protect us?”’

Nanddér looked alarmed. He
pulled a mike from among the pil-
lows and spoke into it for a moment
in his own tongue. When he was
finished he looked less anxious, but
his face was still clouded.

“What are you selling me, my
man?” he said querulously. “There
was no battle, The ships dropped
no hombs, did no damage ; they have
been pursued out as far as the police
englobement.”

“Does a deaf man recognize an
argument?” Amalfi said. “And how
do you dazzle a blind man? You
people think that all weapons have
to go ‘bang!” to be deadly, If
you'll look at our power boards,
you’ll see records of a million mega-
watt drain over the past half hour—
and we don’t chew up energy at that
rate making soup!”

“That’s of no moment,” the Graf
murmured.  “There are a good
many ways of consuming energy.
Let us suppose instead that these
ships who ‘attacked” you landed a
spy—eh? And that subsequently a
Hruntan scientist, a traitor to his
emperor, was taken from your city,
perhaps in the hope of carrying him
back to Utopia?”

His face darkened suddenly.
“You interstellar tramps are child-
ishly stupid. Obviously the Hamil-
tonian rabble hoped to rescue your
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city, and were frightened off by our
warriors. Schloss may have gone
with them—or he may be hiding in
the city somewhere. We will have
our answer directly.”

He waved at the silent women,
who crowded hastily out the cur-
tained doorway. “Do you care to
tell me now where he is?”

“I keep no tabs on Hruntans,”
Amalfi said evenly. “Sorting gar-
bage is no part of my duties.”

Coolly, Nandér threw the re-
mainder ‘of his wine in Amalfi’s face.
The fuming stuff turned his eye
sockets into fire. With a roar he
stumbled forward, groping for the
Hruntan’s throat. The  man’s
laughter retreated from him mock-
ingly: then he felt heavy hands
dragging his arms behind his back.

“Enough,” the Graf said. “Haz-
ca’s chief questioner will make some
underling babble, if we have to hang
them all up by their noses.” A blast
of thunder interrupted him; outside
the penthouse, rain roared along the
walls like surf. Through a haze of
pain, Amalfi found that he could
see the lights again, although the
rest of the world was a red blur.
“But I think we’d best shoot this

one at once—he talks rather more -

freely than pleases me. Give me
your pistol, you there with the
lance-corporal’s collar.”

Something moved across Amalfi’s
clearing vision, a long shadow with
a knot at the end of it—an arm with
a pistol at its end. “Any last
words?” Nandor said pleasantly.
“No? Tsk. Well, then—"
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A thousand bumblebees took
flight in the room. Amalfi felt his
whole body jerk upward. Oddly,
he could still see—things continued
to take on definition all around him.
The clear sight of the dying—

“Prosgdchd!” Nandér roared.
“Egz prd strastichek Maria, dé—"

The thunder cut him off again.
Somewhere in the room one of the

soldiers was whimpering with
fright. To Amalfi’s fire-racked
sight, everyone and everything

seemed to be floating in midair.
Nandér sprawled rigidly, half-erect,
his body an inch or so off the
cushions, his clothing standing away
from him. The pistol was still
pointed at Amalfi, but Nanddr was
not holding it; it hung immobile
above the carpet, an inch away
from his frozen fingers. The carpet
itself was not on the floor, but ahove
it, a sea of fur every filament of
which bristled straight up; pictures
had sprung away from the walls and
were suspended; the cushions had
risen from the chair and moved
away from each other a little, then
stopped, as if caught by a strobo-
scopic camera in the first stages of
an explosion; the chair itself was
an inch above the rug; and at the
far side of the room, a hookshelf had
burst, and the cans of microfilm
were ranked neatly in front of the
case, evenly spaced, supported by
nothing but the empty air.

Amalfi took a cautious breath.
His jacket, which like Nandor’s
had ballooned away from his chest,
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creaked a little, but the fabric was
elastic enough to stretch. Nandér
saw the movement and made a fran-
tic snatch for the pistol. His left
forearm was glued to its position
above the chair and could not be
moved at all.. The gun retreated
from his hand, then followed it back
obediently as Nandor pulled back
for another try.

The second try was aneven great-
er fiasco; Nanddér’s arm brushed
one of the arms of the chair, and
then it, too, was held firmly, an inch
away from the wood. Amalfi
chuckled.

“I would advise you not to move
any more than you can help,” he
said. “If you should bring your
head too close to some cther object,
for instance, you .would have to
spend the rest of your time looking
at the ceiling.”

“What . have you done?”
Nandér said, choking. “If T get
free—"

“You can’t, not as long as your
friends have their friction-fields in
operation,” Amalfi said. “The
plans we gave you were accurate
enough, except in one respect : your
generators can be operated only in
reverse. Instead of allowing molecu-
lar valence full play, they freeze
molecular relationships as they
stand, and create adherence bhetween
all surfaces—not just like surfaces.
If you had been able to put full
power into those. generators, you
would have stopped molecular move~
ment in place, and frozen us all to
death in a split second—hut your
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power sources are rather puny.”

He realized suddenly that his feet
were aching violently; the plastic
membranes of his shoes were trying
to stand away from his flesh, and
pressing heavily against his skin.
His jaw muscles were aching, too;
only the fact that the field traveled
over surfaces had protected him
from having his teeth jammed away
from each other, and even at that it
was an effort to part his lips to talk
against the pressure.

He inhaled slowly. The jacket
creaked again. His ribs ground
against his sternum, Then, sudden-
ly, the fabric gave way, and the
silver belt which had been woven
into it snapped into a tense hoop
around his body. His soles hit the
straining carpet heavily, and air
puffed out of his shoes. ‘

He swung his arms experimen-
tally, brushing his hands past his
thighs. They moved freely. Only
the silver belt maintained its im-
plausible position, girdling the keg
of his chest like a stave, soaking up
the field.

“Good-by,” he said. “Remember
not to move. The cops will let you
go in a little while.”

Nandér was not listening. He
was watching with bulging eyes the
slow amputation of six of his fingers
by the rings he was wearing.

There was now, Amalfi knew, no
longer than fifteen minutes before
the overdriven friction-fields would
begin to have more serious effects.
Normal molecular cohesion could
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not be disturbed—homogenous “ob-
jects, stones, girders, planks, would
remain as they- were, but things
which were made up of fitted parts
would soon begin to yield to the
pressure driving them away from
each other. After that, structures
joined by binders of smaller coher-
ence than the coherence of their
parts would begin to give way: the
older buildings, such as City Hall,
would become taller and of greater
volume as the ancient bricks pulled
away from each other—and would
collapse the moment the friction-
field was removed; more modern
constructions and machines would
last only a little longer.

And eventually, the human body,
assembled”of a thousand tubes, tun-
nels, caverns and pockets, would
swell, and strain, and burst—and
only a few city men had the silver
belt; there had not been time.

Puffing, Amalfi threw himself
down the stairs, dodging among the
paralyzed, floating guards. The
bumblebee sound was very hard on
the nerves. At the seventieth floor
he found an unexpected problem;
the lights on the elevator board told
him that the car had been sealed in
the shaft, probably by the action of
the safety mechanisms when it had
been derailed by the friction-fields.

Going down by the stairs was out
of the question; even under normal
conditions he could never have trav-
eled seventy flights of stairs, and in
the influence of the field his feet
moved as if in thick mud; the belt
could not entirely protect his ex-
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tremities. Tentatively he touched
the wall. The same nauseous suck-
ing sensation enfolded his hand as
he pulled it away.

Gravity the quickest way
down—

He entered the ncarest
threading his way among the four
suspended, moaning figures who be-
longed there, and kicked the win-
dow out; it was impossible to open
it against the field which had sprung
it an inch from its socket. Only the
amazing lateral strength of glass
had preserved the pane, hut against
a cross-sectional blow it shattered at
once. He climbed out.

It was twenty stories down to the
first setback. He planted his feet
against the metal, and then his
hands. As an afterthought, he also
laid his forehead against the wall
He began to slide.

The air whispered in his ears,
and windows blinked past him. His
palms were beginning to feel warm;
they were not actually touching the
metal, but the reluctant binding en-
ergies were exacting a toll. Tt was
the penalty he had to pay for the
heightened pull of friction.

As the sethack rushed up to him,
he flattened his whole body against
the side of the building. The im-
pact of the deck was heavy, but it
did not seem to break anv hones.
He staggered to the parapet and
slid over, without allowing a split
second for second thoughts. The
long whistling slide hegan again.

For a moment after he fell against
the concrete of the street, he was
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‘the lowest circle of all.

ready to get up and throw himself
over still another cliff. His hands
and his forehead were as seared as
if they had been dipped in boiling
oil, and inside his telfon shoes his
feet seemed to be bubbling like
lumps of fat in a rendering vat. On
the solid ground a belated vertigo
knotted him helplessly for long
valuable minutes.

The building whose flank he had
traversed hegan to groan.

All along the street, men stood
in contorted attitudes. It was like
Amalfi got
up, retching, and lurched for the
control  tower. The Dbumblehee
sound filled the universe.

“Amalfi! Great scott, what hap-
pened to you—"
Someone took Amalfi’s  arm.

Serum from the enormous blister
which was his forehead flooded his
eves.

“Mark—"

“Yes, yes. What's the matter . . .
how did you—"

“Get aloft. Get—"

Pain wrenched him into a ringing
darkness,

After a while, he felt his head and
hands being laved with something
cool. The touch was very delicate
and soothing. He swallowed and
tried to breathe.

“Easy, John. FEasy.”

“John. No one called him that.
A woman’s voice. A woman’s
hands. .

“Kasy.”

He managed a croaking sound,
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and then a word or two.
stroked the coolness across his fore-
head, gently, monotonously. “Easy,

John. TIt’s all right.”
“Aloft?”
“Yes.”
“Who’s . . . that?y Mark—"

“No,” said the voice. It laughed,
surprisingly, a musical sound. “This
is Dee, John, Hazletor’s girl.”

“The Hamiltonian girl.” He
allowed himself to be silent for a
while, savoring the coolness. DBut
there were too many things that
needed to be done. “The cops. They
should have the planet.”

“They have it. They almost had
us. They don’t keep their bargains
very well. They charged us with
aiding the Hamiltonians; that was
treason, they said.”

“What happened?”

“Schloss made the invisibility
machine work. Mark says the ma-
chine must have been damaged in
transit, so the Lyrans didn’t cheat
us after all. He hid Schloss in it—

The handsi

~a smile upon his forehead.

that was your idea, wasn’t it?—and
Schloss got bored and amused him-
self trying to figure out what the
machine was for; nobody had told
him. He found out. We sailed right
through the police ring and they
looked right through us. We're
on our way to the next star system.”

Amalfi sighed. The steady, un-
eventful passage of the cool hands
was putting him to sleep. But there
was something—

“Dee?”

“Yes, John.”

“You say—we’re on our way.”

“Yes, John.”

“You, too?”

The girl made her fiingertips trace
“Me,
too,” she said: “The Hamiltonian
girl.”

“No,” Amalfi said. “Not any
more, Dee. Now you're an Okie.”

There was no answer, but the
movement of the cool fingers did
not stop. The city soared outward
into the raw night.

THE END

OKIE
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THE INSPECTOR'S TEETH

BY L. SPRAGUE DE CAMP

The Inspector’s teeth were false, to begin with, and the Inspector

had been dead lo, these many years. But the Inspector’s teeth
nevertheless chewed up the campus organizations considerably!

illustrated by Cartier

World-Manager Chagas sat wait-

ing for the Osirian ambassador, men-

tally practicing the brisk handshake
and the glassy smile. Across the
conference table the first assistant to
the manager, Wu, chain-smoked,
while the Minister of External Af-
fairs, Evans, filed his nails. Al
though the faint rasp annoyed
Chagas, he gave no sign, imperturba-
bility being one of the qualities for
which he was paid. The indirect
lighting threw soft highlights from
the silver skullcaps covering the
shaven crania of the three.

Chagas said : “I shall be glad when
T can let my hair grow again like a
civilized man.”

“My dear Chagas,” said Wu,
“with the hair you have, I don’t see
what difference it makes.”

Evans put away his nail file and
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said : “Gentlemen, when T was a kid
a century ago, I wondered what it
would be like to be on the inside of
a great historical moment. Now I'm
in on one, I find it queer I'm the
same old Jefferson Evans, and not
Napoleon or Caesar.” He looked at
his nails. “Wish we knew more
Osirian psychology—"

Wu said: “Don’t start that Neo-
Paretan  nonsense again  about
Osirians being guided by sentiments,
so we need only know which one to
play on, like pressing a hutton.
Osirians are rational people; would
-have to be to invent space travel in-
dependently of us. Therefore will
be guided by their economic inter-
ests alone . . .” ’

“Neo-Marxist tapioca!” snapped
Evans., “Sure they’re rational, but
also sentimental and capricious like

'9,
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us. There’s no contradiction—"

“But there is!” said Wu excitedly.
“Environment makes the man, and
not the contrary—"

“Do not start that, I beg,” said
Chagas. “This is too important to
get your systems full of adrenalin
over theory. Thank God I am a
plain man who tries to do his duty
and does not worry about sociologi-
cal theories. If he takes our terms,
the Althing will ratify the treaty and
we shall have an Interplanetary
Council to keep peace. If he insists
on the terms we privately think he 1s
entitled to, the Althing will not
ratify. Then we shall have separate
sovereignties, and it will be the his-
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tory of our poor Earth all over
again.”

“You horrow trouble, chief,” said
Wu., “There are no serious dis-
putes between our system and the
Procyonic. Even if there were, there
is no economic advantage to a war at
such a distance, even though Osiri-
ans have capitalistic economy like
Evans’ country—"

“Who said wars are always
fought for economic advantage?”
said [ivans. “Tver hear of the Cru-
sades? Or the war that was fought
over one pig?”’

Wu said: “You mean the war
some sentimental historian without
grasp of social and economic factors
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thought was fought for pig—"

“Stop it!” said Chagas.

“O.K.,” said Evans. “But I'll bet
you a drink, Wu, that the Osirian
takes our offer as it stands.”

“You are on,” said Wu.

A bell chimed, bringing the men
to their feet.

As the Osirian came in, they ad-
vanced with outstretched hands, ut-
tering polite platitudes. The Osirian
set down his bulging brief case and
shook their hands.” He looked like
a small dinosaur, a head taller than a
man—one of the little ones that ran
about on its hind legs with its tail
stuck out behind to balance. A com-
plex pattern of red-and-gold paint
decorated his scales.

The Osirian took the backless
chair that had been provided for him.
“A kreat pleashure, chentlemen,” he
said slowly in an accent they could
barely understand. This was natu-
ral, considering the difference be-
tween his vocal organs and theirs. “I
haff stuttiet the offer of the Worlt
Fetteration and reached my teci-
shion.”

Chagas gave him a meaningless
diplomatic smile. “Well, sir?”

The ambassador, whose face was
not built for smiles, flicked his forked
tongue out and back. With irritat-
ing deliberation he began ticking off
points on his claws:

“On one hant, I know political
conditions in the Solar System and
on Earth in particular. Hence I
know why you hat to ask me the
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things you dit. On the other, my
people will not like some of these
things. They will consittér many of
your demants unchust. I could go
ofer the grounts of opchection one py
one. Howeffer, since you alretty
know these opchections, I can make
my point better py tellink you a lit-
tle story.”

Wu and Evans exchanged a quick
glance of impatience.

The {forked tongue flicked out
again. “This is a true story, of the
old tays when the mesonic drive had
first enapled you to fly to other stars
and put your system in touch with
ours. Pefore there was talk apout
galactic government, and pefore you
learnt to guart akainst our little hyp-
notic powers with those pretty silfer
hats. When a younk Sha’akhfa, or
as you say an Osirian, hat come to
your Earth to seek wistom—"

When Herbert Lengyel, a junior,
proposed that they bid Hithasefea,
the Osirian freshman, the JIota
Gamma Omicron’s council was
thrown into turmoil. Herb persisted,
glasses flashing:

“He’s got everything! He’s got
money, and he’s smart and good-na-
tured, and good company, and full
of college spirit. Look how he got
elected yell leader when he’d bheen
here only a few weeks! Of course
it would be easier if he looked less
like a fugitive from the reptile house
in the zoo, but we’re civilized people
and should judge by the personality
inside—" ‘
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“Just a minute!” John Fitzgerald,
being a three-letter man and a senior,
threw much weight in the council.
“We got too many queer types in
this fraternity already.”

He looked hard at Lengyel, though

Herlb, who would like to have
_punched his handsome face, was
merely a sober and serious student
instead of a rah-rah boy. Fitzgerald
went on :

“Who wants the Iotas to be a
haven for all the campus freaks?
Next thing you’ll find a thing like a
bug, a praying mantis a couple of
meters high, sitting in your chair,
and you’ll be told that’s the new
pledge from Mars—"

“Ridiculous!” interrupted Leng-
yel. “Martians can’t stand Earthly
gravity and humidity for long—"

“That’s not the point. 1 was
speaking generally, and for my
money a young dinosaur’s not
much improvement on a Martian—"

“Another thing,” said Lengyel,
we have an anti-discrimination
clause in our charter. So we can’t
bar this man . . . this student, I
should say—"

“Yes we can,” said Fitzgerald, sti-
fling a yawn. ‘“That refers only to
the races of mankind; it doesn’t ap-

€“

ply to nonhuman beings. We're still -

a club of gentlemen—get that, gentle-
men—and Hithasefea sure ain’t no

22

man.

“Principle’s the same,” said Leng-
yel. “Why d’you think Atlantic’s
one of the few universities left with
fraternities? Because the frats here

THE INSPECTOR'S TEETH

have upheld the democratic tradition
and avoided snobbery and discrimi-
nation. Now—"

“Nuts!” said Fitzgerald. “Itisn’t
discriminatory to pick folks you
think will be congenial. It wouldn’t
be so bad if Herb had merely pro-
posed some guy from Krishna, where
they look more or less human—"

“There aren’t any Krishnans at
Atlantic this year,” muttered Leng-
yel.

“...DBut no, he has to foist a shud-
dery scaly reptile—"

“John’s got a phobia against
snakes,” said Lengyel.

“So does every normal person—"

“Nuts to you, Brother Fitzgerald.
It’s merely a neurosis, implanted
l)y-_”

“You're both getting away from
the subject,” said Brother Brown,
president of the chapter.

They went on like that for some
time until a vote was called for. Since
Fitzgerald blackballed Hithasefea,
Lengyel blackballed Fitzgerald’s
young brother.

“Hey!” cried Fitzgerald.
can’t do that!”

“Says who?” said Lengyel. “I
just don’t like the young lout.”

After further wrangling, each
withdrew his veto against the other’s
protegée. :

On his way out, Fitzgerald
punched Lengyel in the solar plexus
with a thumb the size of a broom-
stick-end and said: “You're taking
Alice to the game tomorrow for me,
see?”’

“You
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“O.K., Stinker,” said Lengyel,
and went to his room to study. Al-
though they did not like each other,
they managed to get along. Lengyel
secretly admired Fitzgerald for be-
ing the perfect movie idea of Joe
College, while Fitzgerald secretly
envied Lengyel’s brains. It amused
Fitzgerald to turn over his co-ed to
Lengyel because he regarded Herb
as a harmless gloop who wouldn’t
dare try to make time with her him-
self.

Next day, the last Saturday of the
2128 football season, Atlantic played
Yale on the home field. Herb Leng-
yel led Alice Holm into the stands.
As usual, when he got near her his
tongue got glued to the roof of his
mouth. So he studied the pink card

-he found thumbtacked to the back
of the bleacher seat in front of him.
On this were listed, by number, the
things he was supposed to do with a
big square of cardboard, orange on
one side and black on the other, when
the cheer leader gave the command,
in order to present a letter, number,
or picture to the opposite side of the
stadium.

He finally said: “D’I tell you we
decided to bid Hithasefea? Speak
it not in Gath, though; it’s confiden-
tial.”

“T won’t,” said Alice, looking very
blond and lovely. “Does that mean
that when John takes me to your
dances Hithasefea will ask to dance
‘with me?”

“Not if you don’t want him to. I
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den’t know if he dances.”

“I'll try not to shudder. Are you
sure he didn’t use his mysterious
hypnotic powers to make you pro-
pose him?”

“Phooey! Professor Kantor in
psych says all this talk about the
hypnotic powers of the Osirians is
bunk. If a man’s a naturally good
hypnotic subject he’ll be hypnotiz-
able, otherwise not. There aren’t
any mysterious rays the Osirians
shoot from their eyes.”

“Well,” said Alice, “Professor
Peterson doesn’t agree. He thinks
there’s something to it, even though
nobody has been able to figure out
how it works . . . oh, here they come.
Hithasefea makes a divine yell
leader, doesn’t he ?”

Although the adjective was per-
haps not well-chosen, the sight of
Hithasefea, flanked by three pretty
coeds on each side, and prancing
and waving his megaphone, was cer-
tainly unforgettable. It was made
even more so by the fact that he was
wearing an orange sweater with a
big black A on the chest, and a fresh-
man beanie on his head. His loco-
motive-whistle voice rose above the
general uproar:

“Atlantic! A-T-L-A-N--"

At the end of each yell Hithasefea
flung out his arms with talons spread
and leaped three meters into the air
on his birdlike legs. He got much
more kick out of the rooters’ reac-
tion to his yell-leading than the play-
ers did, since they were busy playing
foothall.  Hithasefea himself had
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had hopes of going out for intercol-
legiate athletics, preferably track,
until the coach had broken it to him
as gently as possible that nobody
would compete against a being who
could broad jump twelve meters
without drawing a deep breath.

As both teams were strong that
year, the score at the end of the
first quarter still stood 0-0. Yale
completed a pass and it looked as
if the receiver were in the clear until
John Fitzgerald, the biggest of the
fourteen right tackles of the Atlantic
varsity, nailed him. Hithasefea
screamed :

“Fitzcheralt! Rah, rah, rah, Fitz-
cheralt!”

A drunken Yale senior, returning
to his seat after visiting one of the
rooms under the stands, got turned
around and showed up on the grass
strip in front of the Atlantic side of
the stadium. There he tramped up
and down and bumped into people
and fell over the chairs of the Atlan-
tic band and made a general nuisance
of himself.

At last Hithasefea, observing that
everyhody else was too much inter-
ested in the game to abate this
nuisance, caught the man by the
shoulder "and turned him around.
The man looked up at Hithaselea
and shrieked: “I got ’em! T got
’em!” and tried to break away.

He might as well have saved his
trouble. The Sha’akhfi freshman held
him firmly by both shoulders and
hissed something at him. Then he
let him go.

THE INSPECTOR'S TEETH

Instead of running away, the man
threw off his hat with its little blue
feather, his furry overcoat, his coat
and vest and shirt and pants, De-
spite the cold he ran out onto the
field in his underwear, hugging his
bottle under one arm and pretend-
ing it was a football,

Before he was finally taken away,
the man had caused Yale to be pe-
nalized for having twelve men on the
field during a play. Luckily the Yale
rooters were too far away on the
other side of the stadium to under-
stand what was happening, or there
might have been a riot. As it was,
they were pretty indignant when
they found out later, feeling that
somebody had pulled a fast one on
them. Especially as the game ended
21-20 favor of Atlantic.

After the game Hithasefea went
to his mail box in the Administration
Building. All the other frosh were
eagerly pushing around the pigeon-
holes to get theirs, for this was the
day when fraternity bids were dis-
tributed. When Hithasefea softly
hissed : “Excuce me, please,” they
made plenty of room for him.

He took three little white en-
velopes from his box and scooted for
his room in the freshman dorm. He
hurst in to find his roommate, Frank
Hodiak, studying his one bid,
Hithasefea sat down on his bed with
his tail curling up against the wall
and opened his envelopes, slitting
them neatly along the edge with his
claws.
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“Frank!” he cried. “They want
me!”

“Hey,” said Hodiak, “what’s the
matter with you? You're drooling
on the rug! Are you sick?”

“No, I am cryink.”

“What?”

“Sure. That is the way we Sha’-
akhfi cry.”

“And why are you crying?”

“Pecause I am so happy! I am
ofercome with emotion!”

“Well for goodness’ sake,” said
Hodiak unfeelingly, “go_cry in the
sink, then. T see you got three.
Which you gonna take ?”

“I think the Iota Gamma Omi-
crons.”

“Why? Some of the others got
more prestige.”s

“I do not care. I am takink them
anyway, for sentimental reasons.”

“Don’t tell me a cold-blooded rep-
tile like you is sentimental!”

“Sure. All we Sha’akhfi are. You
think we are not pecause we do not
show our feelinks in our faces.”

“Well,” persisted Hodiak, “what
are these sentimental reasons, huh?”

“First”—Hithasefea counted on
his claws—"pecause Herp Lengyel
iss one. He was the first man on
the campus to treat me like a fellow-
beink. Second, pecause the kreat de
Camara was a Tota when he attendet
Atlantic many years ako.”

“Who's this guy de Camara?”

“Dit you neffer know? My, some
of you echucated Earthmen are ik-
norant of your own history! He
was one of the great space pioneers,
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the founter of the Viagens Inter-
planetarias, and the first Earthman
to set foot on Osiris.”

“Oh. Another Brazzy, eh?”

“Yes. It wass de Cimara who
prought the false teeth of our Chief
Inspector Ficésagha back to Earth
from Osiris, and gafe them to At-
lantic when they presented him with
an honorary degree. Pefore I leat
yells at a game, I go up to the mu-
seum and gaze upon those teeth.
Their sentimental associations in-
spire me. I am fery sentimental
apout Senhor de Camara, although
some of our people claim he stole
those teeth and other thinks as well
when he left our planet.

At the first pledge meeting, Hitha-
sefea squatted down humbly among
his fellow-pledges, who looked at
him with traces of distaste or appre-
hension. When the prospective
members’ duties had been explained
to them, Fitzgerald and a couple of
the other brothers undertook to have
a little fun of the sadistic sort associ-
ated with initiations. They brought
out a couple of wooden paddles, like
Ping-pong racquets but heavier, and
fired nonsensical questions at the
freshmen. Those who failed to an-
swer glibly were paddled for ignor-
ance, whereas those who answered
glibly were paddled for being fresh,

By and by Hithasefea said : “Will
nopody pattle me?”

“Why, Monster?” said Fitzger-
ald. “D’you wanna be?”

“Of course! It is part of peink a
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pletch. It would preak my heart if I
were not pattled the same as the
others.”

The brothers looked at each other
with expressions of bafflement.
Brother Brown, indicating Hitha-
sefea’s streamlined stern, asked:

“IHow can we? I mean, where’s
his . .. uh ... I mean, where shall
we hit him?”

“Oh, anywhere!” said Hithasefea.

Brother Brown, looking a bit un-
happy about the whole thing, hauled
off with his paddle and whacked
Hithasefea’s scaly haunch. He hit
again and again, until Hithasefea
said :

“I do not efen feel it. Are you
sure you are not goink easy on me
on purpose? It would wound my
feelinks if you dit.”

Brown shook his head. “Might
as well shoot an elephant with a pea-
shooter. You try, John.”

Fitzgerald swung his massive arm

and dealt Hithasefea a swat that
broke the paddle. He wrung his
hand, looked at the other brothers,
and said:

“Guess we’ll have to consider you
constructively paddled, Hithasefea.
Let’s get on to business.”

The other pledges grinned, evi-
dently glad to escape any further
beating. As the brothers had been
made to feel a little foolish, the fun
seemed to have gone out of paddling
for the time being. The brothers
sternly commanded the pledges to
show up at the house the following
night for the Thanksgiving -dance,

112

to do the serving and mess-work.
Moreover they were told to bring
three cats each to the next pledge
meeting, the following week.

Hithasefea as usual showed up an
hour ecarly for his duties at the
dance, wearing a black bow tie
around his scaly neck in deference
to the formality of the occasion. John
Fitzgerald, of course, hrought Alice
Holm, while Herbert Lengyel came
stag and hovered uneasily, trying by
an air of bored superiority to mask
the fact that he would have liked to
bring her himself.

When Hithasefea stalked in bear-
ing a tray of refreshments, some of
the girls, who were not Atlantic co-
eds and so had never seen him be-
fore, shrieked. Alice, mastering her
initial revulsion, said:

“Are you dancing, Hithasefea?”

Hithasefea said: ‘“Alas, Miss
Holm, I could not!” 1

“Oh, I bet you dance divinely!”

“It 1s not that. At home on
Osiris [ perform the fertility-tance
with the pest of them. Put look at
my tail! I should neet the whole
floor to myself, 1 fear. You have
no idea how much trouple a tail is in
a worlt where peinks do not normally
have them. Lvery time I try to go
through a swingink door—"

“Tet’s dance, Alice,” said Fitzger-
ald abruptly. “And you, Monster,
get to work!”

Alice said: “Why, John, T think
you're jealous of poor Hithasefea! I
found him sweet!”

“Me jealous of a slitliery reptile?
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Ha!” sneered Fitzgerald as they
spun away in the gymnastic meas-
ures of the Zulu.

At the next pledge meeting a
great yowling arose when the pledges
showed up with three cats apiece,
for which they had raided alleys and
their friends’ houses and the city
pound.  Brother Brown said:
“Where’s Hithasefea? The Mon-
ster’s not usually late—"

The doorbell rang. When one of
the pledges opened it he looked out,
then leaped back with the alacrity if
not the grace of a startled fawn,
meanwhile making a froglike noise
in his throat. There on the door-
step stood ‘Hithasefea with a full-
grown lioness on a leash. The cats
frantically raced off to other parts of
the fraternity house or climbed cur-
tains and mantelpieces. The broth-
ers looked as if they would have done
likewise if they had not heen afraid
of losing face before the pledges.

“Goot evenink,” said Hithasefea.
“This is Tootsie. I rented her. I
thought if 1 prought one cat bik
enough it would do for the three I
was tolt to pring. You like her, I
trust ?”’

“A character,” said Fitzgerald.
“Not only a monster, but a char-
acter.”

“Do T get pattled?” said Hitha-
sefea hopefully.

“Paddling you,” said Fitzgerald,
“is like beating a rhinoceros with a
fiy swatter.” And he set to work
with a little extra vim on the funda-
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ment of the other pledges.

When the pledge-meeting was
over, the brothers went into confer-
ence. Brother Broderick said: “I
think we’ll have to give ’em some-
thing more original to do for next
time.  Specially Hithasefea here.
S’pose we tell him to bring . . . ah

. how about that set of false teeth
belonging to that guy . . . that em-
peror or whatever he was of Osiris,
in the museum ?”

Hithasefea said: “You mean the
teeth of our great Chief Inspector,

. Ficésagha?”

“Yeah, Inspector Fish . .. well,
you' pronounce it, but that’s what 1
mean.”

“That will be a kreat honor,” said
Hithasefea. ‘“Pefore we go, Mr,
Fitzgerald, may I speak to you alone
for a moment?”’

Fitzgerald frowned and said:
“O.K., Monster, but hurry it up. I
got a date.” He followed the
Sha’akhfa out, and the other broth-
ers heard Hithasefea hissing some-
thing to him in the corridor,

Then Hithasefea stuck his head
in the doorway and said : “Mr, Leng-
yel, may I speak to you too, now?”
And the same thing happened to
Lengyel.

The other brothers did not listen
to the conversation between Lengyel
and Hithasefea because they were
more interested in what was hap-
pening in the parlor. John Fitzger-
ald came through, all slicked up in
his best clothes, and the lioness
tackled him and tried tc wrestle
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with him. The more he tried to get
away the more vigorously she wres-
itled. He finally gave up and lay on
his back while Tootsie sat on his
chest and licked his face. As having
your face licked by a lion is some-
thing like having it gone over with
coarse sandpaper, Fitzgerald was
somewhat the worse for wear by the
time Hithasefea came back into the
room and pulled his pet off.

“I am fery sorry,” he told them.
“She is playful.”

The night before the next pledge
meeting, shadows moved in the
shrubbery around the museum. The
front door opened and a shadow
came out—unmistakably that of a big,
broad-shouldered man. The shad-
ow looked about, then back into the
darkness whence it had come. Sounds
came from the darkness. The shad-
ow trotted swiftly down the front
steps and whispered : “Here !”

Another shadow rose from among
the shrubs; not that of a man, but
of something out of the Mesozoic.
The human shadow tossed a pack-
age to the reptilian shadow just as
the museum’s watchman appeared in
the doorway and shouted: “Hey,
youl!”

The human shadow ran like the
wind, while the reptilian shadow
faded into the bushes. The watch-
man yelled again, blew on a police
whistle, and ran after the human
shadow, but gave up, puffing, after
a while, The quarry had disap-
peared.
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Muttered the watchman: “Gotta
get the cops on this one. Let’s see,
who came in late this afternoon, just
before closing? There was that little
Italian-looking girl, and that red-
haired professor, and that big foot-
ball-type guy—"

Frank Hodiak found his room-
mate packing his few simple belong-
ings, and asked :

“Where you going ?”

“I am gettink retty to leave for
the Christmas vacation,” said Hitha-
sefea. “I got permission to leafe a
few tays aheat of the rest.” Fe shut
his small suitcase with a snap and
said: “Goot-pye, Frank. It is nice
to have known you.”

“Good-by? Are you going right
now »”’

“Yes.))

“You sound as if you weren’t com-
ing back!”

“Perhaps. Some tay. Sahacikh-
thasef, as we say in Osiris.”

Hodiak said: “Say, what’s that
funny-looking package you put in
your—" '

But hefore he finished, Hithasefea
was gone.

When the next pledge meeting
was called, Hithasefea, hitherto the
outstanding eager-beaver among the
pledges, was absent. They called the
dormitory and got in touch with
Frank Hodiak, who said that Hitha-
sefea had shoved off hours previ-
ously.

The other curious fact was that
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John Fitzgerald had his right wrist
bandaged. When the brothers asked
him why, he said:

“T just found myself in my room
with a cut on my wrist, and no idea
how it got there.” ,

The meeting was well under way
and the paddles were descending
when the doorbell rang. Two men
came in : one of the campus cops and
a regular municipal policeman.

The former said: “Is John Fitz-
gerald here?”

“Yeah,” said Fitzgerald.
him.”

“Get your hat and coat and come
with us.”

“Whaffor ?”

“We wanna ask you a few ques-
tions about the disappearance of an
exhibit from the museum.”

“I don’t know anything about it.
Run along and peddle your papers.”

“I'm

That was the wrong line to take,
because the city cop brought out a
piece of paper with a lot of fancy
printing on it and said: “O.K.,
here’s a warrant. You're pinched.
Come—"" and he took Fitzgerald by
the arm. '

Fitzgerald cut loose with a swing
that ended, splush, on the cop’s face,
so that the policeman fell down on
his back and lay there, moving a iit-
tle and moaning. The other broth-
ers got excited and seized both cops
and threw them out the front door
and bumpety-bump down the stone
steps of the fraternity house. Then
they went back to their pledge
meeting.

THE INSPECTOR’S TEETH

In five minutes four radio patrol
cars stopped in front of the frat
house and a dozen cops rushed in.

The brothers, so belligerent a few
minutes before, got out of the way
at the sight of the clubs and black-
jacks. Hands reached out of blue-
clad sleeves towards Fitzgerald. He
hit another cop and knocked him
down, and then the hands fastened
onto all his limbs and held him fast.
When he persisted in struggling, a
cop hit him on the head with a
blackjack and he stopped.

When he came to and calmed
down, on the way to the police sta-
tion, he asked: “What is this all
about? I tell you, I never stole
nothing from a museum in my whole
life!”

“Yes, you did,” said a cop. “It
was the false teeth of one of them
things from another planet. O’'Riley,
I think they call it. You was seen
going into the museum around clos-
ing time, and you left your finger-
prints all over the glass case when
you busted it. Boy, this time we’ll
sure throw the book at you!”

Next day Herbert Lengyel got a
letter :

Dear Herb:

When you read this T shall be en route
to Osiris with the teeth of Chief Inspector
Ficésagha, one of our greatest heroes. I
managed to get a berth on a ship leaving
for Pluto, whence I shall proceed to my
own system on an Osirian interstellar
liner.

When Fitzgerald suggested I steal the
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teeth, the temptation to recover this relic,
originally stolen by de Cimara, was irre-
sistible. Not being an experienced burglar,
I hypnotized Fitzgerald into doing the
deed for me. Thus I killed three birds
with one stone, as you Earthmen say. [
got the teeth; I got even with Fitzgerald
for his insults; and I got him in Dutch
to give you a clear field with Miss Holm.

I tell you this so you can save him
from being expelled, as I do not think he
deserves so harsh a penalty. 1 also gave
you the Osirian hypnosis to remove some
of your inhibitions, so you shall be able to
handle your end of the project.

I regret not having finished my course
at Atlantic and not being finally initiated
into Iota Gamma Omicron. However, my

people will honor me for this deed, as we

admire the refined sentiments.
Fraternally,
Hithasefea.

Lengyel put the letter away and
looked at himself in the mirror. He
now understood why he had felt so
light, daring, and self-confident the
last few hours. Not like his old self
at all. He grinned, brushed hack his
hair, and started for the house phone
to call Alice.

“So, chentlemen,” said Hithasefea,
“now you unterstant why I have de-
cidet to sign your agreement as it
stants. I shall perhaps be criticized
for giffink in to you too easily. But
you see, I am soft-hearted apout your
planet. I have been on many plan-
ets, and nowhere havé T peen taken
in and mate to feel at home as I was
py the Iota Gamma Omicron fra-
ternity, many years ago.”

The ambassador began to gather
up his papers. “Have you a mem-
orantum of this meetink for me to
initial? -Goot.” Hithasefea signed,
using his claw for a pen. “Then we
can have a formal signink next week,
eh? With cameras and speeches?
Some tay if you feel like erecting a
monument to the founders of the
Interplanetary Council, you might
erect it to Mr. Herbert Lengyel.”

Evans said: “Sir, I'm told you
Osirians like our Earthly alcoholic
drinks. Would you care to step
down to the Federation har—"

“I am so sorry, not this time.
Next time, yes. Now I must catch

_an airplane to Baltimore, U. S. A.”

“What are you doing therer” said
Chagas.

“Why, Atlantic University 1is
giffink me an honorary degree. How
I shall balance one of those funny
hats with the tassel on my crest I
do not yet know. But that was an-
other reason I agreet to your terms.
You see, we are a sentimental race.
What is the matter with Mr. Wu?
He looks sick.”

Chagas said : “He has been watch-
ing his lifelong philosophy crumble
to bits, that is all. Come, we will
see you to your aircraft.”

As Wu pulled himself together
and rose with the rest, Evans
grinned wryly at him, saying :

“After we've dropped the ambas-
sador, I think I’ll make it a cham-
pagne cocktail!”

THE END
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DUR
TURBULENT

ATMOSPHERE

BY WILLY LEY

Concluding the story of atmospheric research up to the

present era of V-2s, and radiofrequency ionosphere

exploration, spectroscopes and hypersensitive bolometers!

Part 2

I mentioned that American en-
gineers tied small transmitters to
balloons in the hope of following
their flight in spite of darkness or
haze or clouds. Just what happened
—or didn’t happen—on the French
battlefields is not known, presum-
ably the information was secret at
first and later, after it was declassi-
fied, nobody bothered to write it up.
In 1921 a German engineer by the
name of Herath released balloon-
borne spark transmitters but also
without success, the signals could
be picked up only over such short

OUR TURBULENT ATMOSPHERE

ranges that it was not worth while;
confirming the scoffing of those who
maintained that a spark transmit-
ter’s acoustical range was greater
than its electrical. But two years
after Herath, W. R. Blair of the.
United States Signal Corps re-
peated the experiment and suc-
ceeded in tracking a balloon for
twenty, minutes and to an altitude
of twenty thousand feet.

It could be done, as was also con-
firmed by experiments in France,
but it didn’t mean much. The trans-
mitter could only say “T am here!”
but could not tell anything else yet.
The idea was to take one of those
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instrumient sets as had been origi-
nally developed by Assmann, Besan-
con and Hermite and make a trans-
mitter broadcast their readings. And
suddenly the news came that Profes-
sor Pyotr A. Moltchanoff of Stutsk
in Siberia had done just that, he had
succeeded in transmitting tempera-
ture and pressure readings from an
unmanned halloon. Tt was a genu-
ine Russian “first” and it was the
heginning of what is now called
“telemetering” hut should be called
“radio-telemetering”. Moltchanoff.
was the first to accompiish radio-
telemetering, telemetering over a
wire had been started in 1877 by the
Dutch instrument maker Olland of
Utrecht.

Lecture experience has taught me
that telemetering of any kind 1 re-
garded as such advanced magic by
many people that they don’t even
ask how it is done, feeling sure that
only the initiated could possibly un-
derstand it. For this reason T'll ex-
plain Olland’s method with the aid
of a factory clock which shows hours
and minutes and also seconds hy
means of a sweep hand.  Supposing
you have a seashore station which is
to inform you about the rise of the
tide and about the direction of the
wind. Now we take our factory clock
and gear a float to the long or minute
hand, while a weather vane is geared
to the short or hour hand. The
sweep hand we leave alone to travel
round the dial once every sixty sec-
onds. Every time it passes over the
“12” it makes a short contact. Every
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tine it passes over the other hands it
makes a contact too, the contact for
one of the two hands lasting a little
longer than that for the other. Tach
contact sends an electric impulse
through a wire, and at the other end
of the wire vou get a short impulse at
regular intervals from the 127,
which is called the “reference pulse”
while the other two supply the ac-
tual readings.

Tt was a modification of this sys-
tem which Moltchanoff used. except
that the wire was replaced by a car-
rier wave. A lot of such svstems
were thought up and tried, and some
actually used, during the interval
from 1930 to 1940. One, invented
by a Finnish scientist, Dr. Vilho
Viisild, transmitted readings hy
changing the wave length of the car-
rier wave. The most customary
American system is the so-called
Diamond-Hinman circuit which op-
crates with modulations of the car-
rier wave. Omne of the most recent
ones uses a record with concentric
grooves—not a spiral groove as in
ordinary records—each groove car-
rving letter combinations in Morse
code. The sensing instruments have
arms which reach into those grooves

and broadcast their reading hyv the
groove they picked. There are three
sensing instruments, for air pressure,
temperature and humidity and they
jab at the record in sequence with
an interruption for reference, like
this: pressure, temperature, hu-
midity, pause, pressure, temperature,
humidity, pause, and so on, until
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something or somebody gets tired.
All this goes over the same carrier
wave, but you can imagine that you
have a lot of readings to take so that
you have to add “éne more wire”’—
if you think of Olland’s method—or
“one more wave length”—you can
have two-channel systems, five-chan-
nel systemss or whatever.

Very ingenious instruments in-
deed, but something has to carry
them upstairs. Airplanes were used
when convenient, but the hulk of the
carrying of such radio sondes was

done by small rubber balloons which -

expanded as they rose. Finally they
burst and the package of instruments
came back by parachute, not so much
“for the sake of recovery, which was
never very good, but in order to
avoid damage claims. Most of the
carrying balloons burst between
fifteen and twenty kilometers only
rarely did one go higher. People
who advocated rockets as instrument
carriers for the sake of higher alti-
tudes—and also because a rocket does
not get stuck at a low altitude be-

cause there happen to be icing con-’

ditions around—were usually in-
formed by meteorologists that they
did not care much since conditions
in the stratosphere did not influence
conditions in the troposphere. This
is almost certainly wrong, although
you can probably do without strato-
sphere conditions for an ordinary
weather forecast.

Suddenly the V-2 was available,
instruments could be carried to one
hundred fifty kilometers or better
and now we are really beginning to

OUR TURBULENT ATMOSPHERE

learn something about the high at-
mosphere. The balloons just rose
above the tropopause, the V-2 goes
considerably beyond the stratopause. .
Because newspaper releases cannot
be too technical most of the public
thinks that these rockets carry in-
struments in their war heads only.
Actually, when you look at a V-2
ready for a stab into the ionosphere
you see—or could see if the metal
skin were transparent—research in-
struments stuck into every bit of
empty space. Most of them are in
the war head, of course, but some
were located in the compartment be-
low the war head which houses the
rocket’s own guiding instruments.
Some could be crammed into the
main section where there was a small
space betweén the two fuel tanks.
Others were fitted into the hollow
stabilizing fins. As for antennae, they
were sometimes strung from the sta-
bilizing fins to a point higher up on
the rocket, or else trailing antennae
were used which the rocket pulled
out of their boxes when it rose.

One major difficulty was pre-
sented by the simple fact that a V-2,
coming back from a high altitude
trajectory, does about as much dam-
age with a war head full of cosmic
ray counters as it would with a war
head full of TNT. Of course no-
body cares about a sixty-foot crater
in the New Mexico desert but the
sad fact was that the rocket itself
formed part of the debris, in very
small and useless fused pieces. And
while most of the information gath-
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V-2 high altitude shot of March 7,1947.

Velocity and altitude vs. time.
Solid curve is altitude, refer to left-
hand column. Dash-dot curve is ve-
locity, refer to right-hand column.
Brennschluss took place at the 65th
second, the peak attained 230 seconds
after take-off, while air burst was
achieved 400 seconds after take-off.
If the missile had fallen in one piece,
impact would have taken place at
about the 420th second.

ered by the instruments can he tele-
metered some things just have to be
recovered.  Film, for example,
whether it took a picture of the hori-
zon or of alpha particles. And seeds
which have heen carried to high alti-
tudes to he exposed temporarily to
the conditions of near-empty space
have to be found and planted if the
experiment is to be of any use. A
parachute for the iyvhole rocket was
out of the question. One could prob-
ably build a parachute which can
carry four tons, the returning
weight, but it probably would not fit
into the available space, even if all
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the space were turned over to the
parachute.

To supply some instruments with
small individual parachutes is an ob-
vious thought and it was tried, too.
So far the outcome is doubtful, some-
times an observer claimed to have
seen a floating parachute hut then it
was not found and one can’t he sure
whether the observer might not have
been mistaken. And even if he did
see a floating parachute it is hy no
means certain that it also carried its
instrument, it might have torn off in-
stead of pulling the instrument out.

Pondering the problem somebody
found the answer. The rocket huried
itself in" the desert in a deep im-
pact crater because it struck the
ground nose first like a bombh. It
struck with a high velocity because
it is nicely streamlined—up to the
moment of impact—and the stabiliz-
ing fins keep the tail up. In short
the empty rocket had nice hallistic
characteristics, after all it was de-
signed with that end in view, De-
stroy these characteristics and vou'll
get much less of an impact. If, for
example, you broke the war head off
the falling rocket that war head, by
itself, would probably tumble through
the air and strike the ground at an
odd angle. The after body ought to
do even better. It would not have
a nose at all, but a jagged hole in
front. The stabilizing fins would
try to straighten it out while falling,
of course, but they would be handi-
capped by having the heaviest com-
ponent left, the motor and the tur-
bine-pump aggregate, at the wrong
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end. The after body should pancake
through the air in such a manner
that it would hardly attain enough
velocity to break through a pave-
ment.

Now the American experts had
added other features than just the
research instruments. They had
built an emergency cutoff into the
rocket, to cut off the fuel flow in case
something went wrong. As it turned
out it was a most useful device— 1
have seen it applied in the case of
Rocket No. 14. This emergency cut-
off could also be used for the radio
signal which would blow the war
head off the body. To accomplish
the “air burst”, as it was dubbed,
one pound of TNT was placed on
each of the four upright struts of
the rocket body, just below the war
head. The radio signal did its duty
and the four one-pound charges went
off. An observer saw what happened
through a powerful glass, he told
that a smoke cloud enveloped the
whole rocket—and then the rocket
came out of the smoke cloud in one
piece and crashed as if nothing had
happened. And the telemetering
men also reported that most of the
instruments had continued broad-
casting afterwards,

After this had happened once
more the men of the Applied Physics
Laboratory, in charge of instru-
mentation for Rocket No. 9 took
sterner measures, consisting of a
pound of nitrostarch reinforcing each
pound of TNT, “fired from a central
source by dual strands of primacord
actuated by two No. 3 electric caps.”

OUR TURBULENT ATMOSPIHIERE

That separated the war head which,
ironically, was never found after-
wards. But the main body did pan-
cake to the ground, looking after-
wards as if it had dropped, oh say
from the roof of a hundred-foot high
assembly shed. From then on the
air-burst method was used whenever
advisable, the burst being placed at
about thirty kilometers so that the
dense air had a good chance to re-
tard the pieces. (A burst at a still
higher altitude would scatter them
over too large an area.)

The V-25 have, as everybody
knows, taken pictures of the earth,
they have measured pressures and
temperatures directly right up into
the ionosphere. They have brought
back some highly interesting infor-
mation about the ozone layer formed
by the sun’s ultraviolet radiation at
around twenty kilometers, Some in-
dication about the existence of that
ozone layer had been brought back
by the Stratosphere Balloon “Ex-
plorer IT” in 1935. But the balloon
could enter only the sole of that
layer, nobody could tell how high it
would extend and any three scien-
tists pondering that question arrived
at four different answers. V-2 not
only established the upper limit—
around 37 km—but found a double
layer, separated by a layer with com-
paratively little ozone. On Octo-
ber 10, 1946 that separating layer
was just at twenty kilometers, with
maximum intensities at about six-
teen and twenty-six kilometers,

An interesting experiment which,
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however, failed was first tried with
Rocket No. 13. It can be readily
understood that the conclusions
which astronomers draw from the
observations of meteors need a few
assumptions about which one cannot
be absolutely sure. Now if it were
possible to produce a few artificial
meteors about which a number of
things—like particle size, probable
velocity—are known one would get
comparison values which will con-
firm or correct the assumptions.
Some black powder, exploding from
the large rocket which would not be
disturbed much by suclwa small and
weak explosion, might furnish some
clues. Preparations were made for
what was called the powder puff ex-
periment. The engineering end of 1t
worked, but compared to the velocity
of the rocket the black powder ex-
ploded much too slowly, instead of
obtaining “puffs” merely “stream-
ers” were obtained which were of no
use, except for showing that there
was a high wind.

Something more powerful was
needed and the shaped charge of a
rifle grenade looked like the answer.
Consequently Rocket No. 17, which
happened to establish the altitude
record for V-2s, was equipped with
rifle grenades which were to fire
their shaped charges at high alti-
tudes, thus producing the equivalent
of a low density meteorite The best
available information indicates that
the shaped charges did not go off,
the fragments of the rocket which
were examined afterwards could not
answer  the question, .since the
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charges may have gone off either

- when the air burst was made or

when the war head hit the ground.
Incidentally the air burst was de-
layed by over a hundred seconds and
the device which functioned so slug-
gishly for this purpose was the same
that was intrusted with the dis-
charge of the grenades.

By now the condensed results of
Rockets No. 1-24 are available. (See
page 123.)

While these shots were being
made, furnishing confirmation of
theoretical results—such as the verti-
cal distribution of temperature—and
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providing entirely new things, such
as a spectrum of the sun taken from
above the ozone layer and therefore
far more complete than the nicest
observatory spectrum, scientists be-
gan to feel that the V-2 was quite
wonderful, but too hig. They wanted
two things, a smaller and cheaper
rocket on the one hand, and a large
rocket with variable payload on the

other. As for the large rocket with
variable payload—V-2, of course, was
designed for a war head of standard
weight—the Navy’s Viking is the
forthcoming answer. As for the
smaller rocket there had first been
some hopes for the WAC Corporal,
but it had two drawbacks. One was
that it did not quite penetrate the
stratosphere, the other that it just

RECORD OF V-2 FIRINGS FROM WHITE SANDS

ALTITUDE RANGE
No. Date km. mi. km, mi. REMARKS
1. March 15,1946 = —— —_ —_— e Static test.
2z April 16, 1946 55 3.4 8.6 5.4 Fin fell off, EC, G. E.
3L May 10, 1946 113.9 70.8 57.1 35.4 Demonstration, G. E.
4., May 29, 1946 112.0 69.6 60.5 37.6 Normal, G. E.
5. June 13, 1946 164.5 102.2 64.3 40.0 Air Burst failed, G. E.
6. June 28, 1946 107.9 67.0 64.5 40.1 Air Burst Failed, NRL.
7. July 9, 1946 133.5 83.0 98.1 61.0 4° too much tilt, G. E.
8. July 19,1946 5.5 3.4 1.8 1.1 Explosion at 27 sec. Ox.
pump failed, G. E.
9. July 30,1946 167.3 104.6 109.7 68.2 Air Burst, war head not
found, APL.
10. Aug. 15,1946 6.4 4.0 1.2 07 Steering failed, EC, ex-
ploded on impact. P.U.
11. Avg. 22,1946 0.1 0.06 1.3 0.8 Gyro failure, EC, W. L,
12, Oct. 10, 1946 174.0 108.0 23.0 14.5 Cameras carried, NRL.
13. Oct. 24,1946 105.0 65.2 29.0 18.0 59 sec. burning time, black
powder puffs, APL.
14. ‘Nov. 7,1946 0.4 0.24 8.0 5.0 Rocket traveled horizontally,
EC at 39 sec. P. U.
15. Nov. 21,1946 101.0 62.8 19.0 11.8 Poor burning, W. L.
16. Dec. 5,1946 153.0 95.0 211.0 1311 Tilted ot take-off and
tumbled, NRL.
17. Dec. 17,1946 183.0 1137 31.0 192.3 Highest to date, grenade
exp. APL,
18. Jan. 10, 1947 119.0 74.0 40.0 24.9 Cosmic ray study, Air
Burst, NRL. )
19. Jan. 23,1947 47.0 29.2 26.0 16.1 Spiraled in flight, G. E.
20. Feb. 20, 1947 109.0 67.7 31.0 19.2 Air Burst, AMC,
21. March 7, 1947 162.0 100.6 58.0 36.0 Atmosph. studies, NRL.
22. April 11,1947 121.0 75.2 43.0 26.7 Successful, APL.
23, April  8,1947 103.0 64.0 31.0 19.3 Cameras carried, APL.
24. April 17,1947 143.0 88.9 72.0 44.8 Normal, G. E. and Signal

Corps.

The letters under ““Remarks’’ have the following meaning: EC means that the “"Emergency Cutoff’’ was
used, stopping fuel flow to the motor by radio order from the ground. The others refer to the agency
primarily involved for instrumentation for that flight. G. E. means General Electric; NRL means Naval
Research Laboratory; P. U. means Princeton University; APL means Applied Physics Laboratories of
Johns Hopkins University; AMC means Air Material Command and W. L. means Watson Laboratories.
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did not. have much space for instru-.
+ ments.

For this reason the rocket Aerobee
—called also Venus temporarily be-
fore it was finished—was developed.
The rocket itself is cylindrical, with
a diameter of fifteen inches, equipped
with three small stabilizing fins. The
overall length is two hundred twenty-
six inches of which eighty-eight
inches represent the Instrumentation
Cone, actually it is not a cone but an
ogive, The Aerobee is launched by

means of a solid fuel booster which '

imparts a velocity of some three
hundred meters per second and then
drops off. The Aerobee’s own motor
keeps going for forty-five seconds
and accelerates the rocket to a maxi-
mum velocity of about thirteen hun-
dred meters per second, resulting in
a peak altitude of about one hundred
ten kilometers. The payload can be
made to vary between one hundred
and two hundred fifty pounds, influ-
encing performance, of course, The
first Aerobee was fired on Novem-
ber 24, 1947, but because of exces-
sive tilt the emergency cutoff had to
be used after thirty-five seconds.
The second, fired on March 5, 1948
was fully successful and since then
many Aerobees have journeyed into
the lower ionosphere, a number of
them having been fired from ship-
board. Just in passing it may be
mentioned that a set of photographs
of the earth which got into the news-
papers as ‘‘pictures taken from
V-2s” were actually taken from an
Aerobee rocket. Since naturally not
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every frame of such a film is-useful
it so happens that the Aerobee pic-
tures which were published were
taken from a higher altitude than the
corresponding V-2 pictures, even
though the V-2 can go much higher
than-the Aerobee.

“Blazing Heat Found At High
Altitudes” is the headline of a news-
paper clipping I have in front of me
and the reference is to a V-2 shot
made on March 7, 1947—Rocket
No. Z1—which telemetered data to
the eround from which it could be
concluded that the temperature be-
tween fifty and sixty kilometers was
three hundred twenty degrees Kel-
vin, counting from absolute zero.
This makes 47° C or 116.6° F. My
first guess is that the newspaper
writer thovght that 320° K must be
at least 320° F and probably more,
He probably wondered whether the
rocket melted.

Now Rocket No. 21 happened to
be devoted especially to atmosphere
research. It also happened to be
especially successful, everything went
well and in addition to other things
the temperature of the skin of the
war head was measured. The prob-
lem of the heat of the rocket’s skin
had worried the Germans, too, when
they designed it. They had measured
it by putting plugs of alloys of dif-
ferent melting points into the skin
of the rocket and looking after the
test firing which alloys had melted
and which had not. They found that
the highest temperature at any point
was around 650° C—1200° F—but
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they also knew that this high heating
took place while the rocket was fall-
ing, entering dense layers of the
atmosphere with ever increasing
velocity. That the rocket would get
very hot—as one uses that term when
it comes to metals—while ascending
was unlikely and the measurements
taken at White Sands confirmed this
opinion.

As regards a higher temperature
in the upper stratosphere, that had
been taken for granted for quite
some time. It had been the explana-
tion advanced by Professor Whip-
ple for the “zone of silence”; air of
different temperature would act as a
mirror for sound waves, just as the
ionized layers acted as mirrors for
electric waves. Temperature, it had
been guessed correctly, would begin
with a fairly high value at the bot-

tom, where the ground warms the
air—not the other way round—then
fall off for a while, rise again, fall off
some more and in the end do some-
thing which could not be predicted
too well.

In 1946 things had progressed far
enough so that the NACA could pre-
pare a table of conditions from
twenty kilometers to one hundred
twenty kilometers, the lower iono-
sphere. All kinds of research, the
rockets coming in only at the tail
end, had indicated that the ideas of
Teisserenc de Bort, and later of
Wegener and Arrhenius, about the
“stratified” stratosphere did not hold
true. The stratosphere was not uni-
formly cold, as they had thought.
Nor was it without winds, some
meteor trails had demonstrated that

V-2, NO. 21; MARCH 7, 1947

TIME VELOCITY TEMPERATURE
since take-off HEIGHT aiong trajectory PRESSURE of skin* of war head
(sec.) (km.) (m/sec.) {mm. Hg.) (degrees C.)
(] 1.2¢ 0 660 22
10 1.7 109 630 22
20 3.5 260 495 22
25 5.0 348 410 22
30 7.0 438 300 ' 25
35 9.4 530 210 35
40 12.3 646 1130 45
45 15.9 810 76 62
47.5 18.0 200 52 77
50 20.4 995 33 87
52.5 23.0 1090 23 97
55 25.9 1200 14.5 ’ 108
57.5 29.0 1305 9.6 118
60 324 1420 5.8 124
65 39.9 1540 2.3 135
70 47.5 1490 .95 142
75 54.8 1440 40 147
80 61.8 1390 .18 156
100 87.5 1200 .003 160

*Temperature measured 446 millimeters below exireme point of war head.
#+Represents the height of White Sands launching area ub/ove sea level.
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conclusively. And it certainly did
not show any separation of the gases,
we are now satisfied that the com-
position of the air does not vary to
any noticeable extent between bot-

tom and stratopause, not counting
the phenomenon of the ozone layer.
Of course there is much less air in a
cubic mile of space fifty kilometers
up, but the percentage composition is
the same.

Table IT gives some excerpts from
the second set of NACA tables, in
intervals of five kilometers. The rea-
son why the first line in that table,
for twenty kilometers altitude, does
not agree perfectly with the last line
in Table T is due mainly to one fac-
tor. In the first set of NACA the
standard value for gravity had been
used throughout, in the new set, ex-
tending to much higher altitudes, the
inverse square law had to be taken
into consideration. And because of
the specialized questions which mis-

TABLE 1l

The Atmosphere from 20 to 120 km, according to NACA Techn. Note 1200

t Speed Mean free path
Height Temperature Pressure Weight of sound NACA Grimminger.
km °C °K kg/m2 kg/mi m/sec. mm mn
20 - 55.0 218.0 568.4 8851 x 1079 296.0 0.0011 0.001
25 — 55.0 218.0 261.0 4059 i 296.0 0.0022 0.003
30 — 55.0 218.0 120.1 1864 - 296.0 0.0047 0.006
35 -~ 33.0 240.0 56.48 795 " 310.6 0.011 0.014
40 + 37 2767 29.35 358 o 333.5 0.024 -0.03
45 + 403 3133 16.56 178 354.9 0.05 0.07
50 + 87.0 350.0 9.970 96 v 375.1 0.09 o.n
55 + 870 3500 6.167 59 - 375.1 0.15 0.18
60 + 87.0 350.0 3.820 36.6 375.1 0.24 0.29
65 + 46.4 319.4 2315 243 " 358.3 0.36 0.46
70 + 159 2889 1.335 155 ¥ 3407 0.56 0.68
75 — 147 258.3 725 9.4 322.2 0.92 1.06
80 - 33.0 240.0 3675 51 ~ 310.6 1.68 2.2
85 -~ 25.7 2473 .1877 24 ” 325.2 3.39 4.2
90 — 7.5 2655 1029 1.2 # 3471 6.64 8.0
95 -+ 10.8 283.8 .0602 61 369.2 12.1 14.5
100 + 29.0 302.0 .0373 34 © 391.5 207 29.6
105 + 47.3 3203 .02406 21 7 403.2 34.1 48.4
110 + 65.5 3385 01589 a3 414.5 54.4 76.6
115 + 83.3 356.8 01074 .08 425.5 84.8 117.5
120 +102.0 375.0 .00740 .05 436.3 129.0 192.6
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sile designers and - their ilk were
likely to ask a few things were added
which had not been in the first set,
speed of sound, for one.

The most interesting column, to
my mind, in that table is the one
which gives the “mean free path”.
Everybody knows that the molecules
of the air are 'in steadv and rapid
motion, a motion which increases
with rising temperature. At sea
level, and at standard temperature—
4 15° C = 59° F—you have 2.568 X
101 or 25,680,000,000,000,000,000
molecules per cubic centimeter. They
are all in rapid motion and, natu-
rally, hump into each other rather
frequently. Between collisions they
move in a straight line and the av-
erage distance which they manage to
move in between two collisions is
called the “mean free path”. The
mean free path for standard sea level
conditions has been calculated and is

9.744 % 10-* em which mcans slight-

1y less than one ten thousandth of a
millimeter. At eighty kilometers,
the altitude in which the clouds from
the Krakatoa catastrophe hovered,
the mean free path is close to two
millimeters, at ninety kilometers it
has grown to around seven milli-

meters—a fraction ahove one quarter
inch—and at one hundred kilometers
it has grown to between twenty and
thirty millimeters, depending on how
the calculation is made. In short the
mean free path up there is about one
inch long.

Still more recently G. Grimminger
of the Rand Corporation in Santa
Monica, California, has extended
calculations of this kind to even
higher altitudes as part of a report
written for the United States Air
Force. Some of his figures are
given here as Table [T A. The mean
free path for one hundred fifty kilo-
meters altitude works out to an even
two meters, at two hundred sixty
kilometers it has grown to two hun-
dred twenty-nine meters and at three
hundred kilometers to seven hun-
dred seventy-nine meters! The num-
her of particles per cubic centimeter
for that altitude turns out to he
3,210,000,000 and that is an interest-
ing figure. DBecause it was always
said that a really good hard vacuum
made in the laboratory will leave
only a little more than 3,000,000,000
molecules per cubic centimeter. The
“atmosphere” at three hundred kilo-
meters, therefore, corresponds to

TABLE Il A

Some values from the Grimminger Report, his Table 14

Particles per

Mean free path Speed of sound

Km ¢ °K cubic centimeter in meters m/sec.
1371 +171.1 444.1 3.44 x 1012 0.727 470

152.4 +232.5 505.5 1.25 x 1012 2.000 502
182.9 =+ 355.3 628.3 2.30 x 1011 10.90 no value
228.6 +539.4 812.4 3.19x 1010 78.60 “ u
259.1 +662.2 935.2 1.09 x 1010 229.00 u u
2743 +723.6 996.6 6.75 x 109 371.00 “ u
300.0 +827.0 1100.0 3.21 x 109 779.00 " o
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about the best vacuum we can pro-
duce at the bottom of the air ocean.

Now the trouble with many of the
figures in Tables IT and II A is that
they will be greatly misleading to
many. The Aerobee rocket went to
one hundred thirteen kilometers in
March 1948, let’s say one hundred
fifteen kilometers because our ab-
breviated table does not contain the
figures for one hundred thirteen kilo-
meters. Ahem, so that rocket will
heat up to 83.3 degrees centigrade,
the speed of sound is 425.5 meters
per second and if the rocket should
still move with, say 850 m/sec.—the
muzzle velocity of a high powered
rifle—its Mach number will be just
2.0. Not with a mean free path of
almost one meter, my friend!

All these ideas about Mach num-
ber, speed of sound and temperature
are bottom layer concepts, they all
have a hidden assumption which says
that the air “is a perfect gas, obeying
the general thermodynamic equation
of state”. It means that the air is a
continuous medium. With a mean
free path of a meter or so it isn’t any
more. Pressure has been exchanged
for the impact of individual mole-
cules. Since sound means the propa-
gation of a pressure disturbance in
air, it is no longer propagated. Con-
sequently the “speed of sound” is
now only the numerical result of a
certain equation, but no longer an
actuality that could be measured by
two observers shouting to each other.

Tt is probably correct to say that at
high altitudes, say from the strato-
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pause on, sound and speed of sound
no longer have a value at all, they
have petered out, simply disap-
peared, because of the long distance
between gas molecules. The prob-
lem of the shock wave is similar, but
complicated by the fact that the size
of the object has to enter into the
picture in some manner. At an alti-
tude where air resistance already
consists of the impact of individual
air molecules for a bullet moving
through, it is still a semblance of a
contintous medium for a V-2 rocket,
And where density has degenerated
to the point where a V-2 experiences
the impact of separate molecules a
spaceship still finds a continuous
medium. Experts are not in a very
perfect agreement at this moment
how thin a shock wave can be, but
they are agreed that it must be more
than one mean free path. Some
consider five to seven times the mean
free path a probable thickness, others
are willing to grant twice the mean
free path as minimum thickness. At
one hundred eighty-three kilometers,
the V-2 record, the mean free path
is eleven meters, it would need an
enormous disturbance, a big ship, to
produce shock waves which would
have to be about a hundred feet in
thickness.

In that altitude the value for tem-
perature—three and a half times that
of boiling water—has also lost the
meaning attached to that word down
here at sea level. Temperature, by
definition, is the velocity of the mole-
cules, and from that point of view
the temperature at one hundred
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eighty-three kilometers is three hun-
dred fifty-five degrees centigrade.
But when Miss Smith moans that it
is “a hundred”—meaning 100° F or
37.8° C—she is not thinking of the
velocity of the air molecules. She
has something in mind which falls
under the classification of heat trans-
fer, she means that a dish of ice
cream, left on the desk, will first
melt and then assume the tempera-
ture of 100° F. With only 2.3 X 101t
particles around per cubic centimeter
that does not apply any more. To
use a comparison, not completely
valid but the best I can think of, you
might as well expect people in an
assembly hall to die of heat because
the hall is being heated by two pin-
heads glowing at three thousand
degrees.

So we might say that at the strato-
pause, or somewhere in that region,
temperature ‘“disappears” too, the
same as sound and speed of sound
and shock waves. Physicists are
beginning to talk of “kinetic tem-
perature” under these circumstances,
but the terminology has not vyet
settled.

In short, our surface concepts hold
more or less true up to the strato-
pause, as does the composition of the

“air. From then on the surface con-
‘cepts are no longer there and the
composition actually begins to
change. At sea level we had the
customary seventy-eight percent of
N plus 21 percent of O plus one
percent of argon and rarer gases.
Near the stratopause we probably
have simply eighty-two percent Ny
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and eighteen percent Os. But above
the stratopause we begin to get oxy-
gen atoms, O instead of Os. At one
hundred twenty kilometers, it is be-
lieved, we have—in round figures—
thirty percent O and seventy percent
Ns. Whether the N, changes to N,
too, in still higher altitudes is under
discussion at the moment, but it does
not seem likely.

And where is the limit of the at-
mosphere according to present day
concepts?  Well, that is, unfortu-
nately, completely a matter of defi-
nition. At two hundred eighty kilo-
meters we have the F,-Layer which
reflects certain frequencies of radio
waves, at least half the time, so we
can definitely say that there is still
“atmosphere” of some sort at two
hundred eighty kilometers, since it
has a property left. But above the
Fo-Layer all doors are open.

Grimminger has constructed three
models, which I’ll call G-I, G-IT and
G-1III, based upon three sets of as-
sumptions. In his first model he de-
fines the “limit” of the atmosphere
as the height where the properties of
the atmosphere become the same as
those of interstellar gas, better called
interplanetary gas in this connection.
The “kinetic temperature” of this
gas is assumed to be 10,000° K., the
calculation ends up with two parti-
cles per cubic centimeter at 10,657
km—6,622 miles—from the surface.

The Model G-II is based on the
idea of a height h* above which
there are so few molecules that a
particle, starting from that height h*
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with escape velocity, would actually
escape becayse it would not suffer a
collision—on the average. This
height h* can be calculated to be
somewhere between five hundred
seventeen and seven hundred twenty-
two kilometers. Above h*, then,
there is a region where each molecule
describes a dynamical orbit in a
gravitational field, the area of
“molecular satellites” which Dr. Ly-
man Spitzer has termed the “exo-
sphere”.  Working on this basis
Grimminger found ten particles per
cubic centimeter in 1,931 km—1,200
miles—altitude and less than one par-
ticle per cubic centimeter in 2,253 km
—1,400 miles. Model G-IIT attempts
to combine the assumptions of Model
G-1I with the effects of diffusion
equilibrium. In that model there
are still twenty particles per cubic
centimeter at forty thousand kilo-
meters.

"These three models are indubi-
tably only the first groping attempts
and will certainly be superseded by
others. Grimminger himself quotes
in his report a-letter written to him
by Dr. Lyman Spitzer, saying: “It
is difficult to reconcile the high tem-
peratures found for the upper atmos-
phere of the earth with what is
known about the atmosphere of Mars
. .. one would suppose that the tem-
perature of the upper atmosphere of
Mars would be about the same as for
the earth. At such a high tempera-
ture the carbon and oxygen atoms
would have left Mars long ago, in
contradiction to the observed pres-
ence of these elements. The answer

OUR TURBULENT ATMOSPHERE

to this dilemma is certainly not clear,
since the various lines of evidence
pointing to a high temperature for
the upper atmosphere of the earth
seem rather strong. However, one
cannot wholly exclude the possi-
bility that the temperature of the
earth’s upper atmosphere may be
considerably less than that which we
have been led to assume.,”

And there you are.

It won’t even help us to send a
rocket halfway to the moon to photo-
graph the earth. The result would
only be what al-Biruni calculated
eight hundred years ago, the pictures
would show the ninety kilometers or
so which have optical properties. In

_all probability the “exosphere” will

remain a theoretical battleground for
decades to come.

Not that it matters very much, for
practical purposes there is nothing in
the way above one hundred eighty

kilometers.

REFERENCES:

Upper Atmosphere Research Report No. I.
Issued by Naval Research Laboratory,
Report R-2955, October 1946

Upper Atmosphcre Rescarch Report No.
II. NRL Report R-3030, December 1946

Upper Atmosphere Research Report No.
ITT. NRL Report R-3120, April 1947

Upper Atmosphere Research Report No.
7. NRL Report R-3171, October 1947

Higl Altitude Research Using the V-2
Rocket; Bumblebee Series Report No.
81, July 1948, Section T. Applied Phys-
ics Lab. (Johns Hopkins University.)

Analysis of Temperature, Pressure and
Density of the Atmosphere Extending
to Extreme Altitudes, by G. Grimmin-
ger, November 1948. (The so-called
Grimminger Report, or Rand Report.)

AST—6T 131



Centenntal Symposia, December 1946. cal Sciences, February 1949.)
(Harvard Observatory Monographs, No.  Machmeters for High-Speed Flight Re-

7, published 1948.) search, by Herbert Schaefer, (]. of the
The Atmospheres of the Earth and Plan- Aeronautical Sc., June 1948.)

ets, edited by Gerard P. Kuiper, (U. of  Standard Atmosphere, 1925, reprinted 1942,

Chicago Press, 1948.) N. A. C. A. Report No. 218.
Applications of the Theory of Free Mole-  Tentative Tables for the Properties of the

cule Flow to Aeronautics, by Holt Ash- Upper Atmosphere, N. A. C. A. Techn,

ley, M. 1. T. (Journal of the Aeronauti- Note No. 1200, January 1947,

THE END

IN TIMES TO COME

Next month’s issue will, I believe, cause one full-scale explosion across the country.
We are carrying a sixteen thousand word article entitled “Dianetics . . . An Introduc-
tion to a New Science,” by L. Ron Hubbard. It will, I believe, be the first publication
of the material. It is, I assure you in full and absolute sincerity, one of the most im-
portant articles ever published. In this article, reporting on Hubbard’s own research
into the engineering question of how the human mind operates, immensely important
basic discoveries are related. Among them :

A technique of psychotherapy has been developed which will cure any insanity not
due to organic destruction of the brain.

A technique that gives any man a perfect, indelible, total memory, an(l perfect, error-
less ability to compute his problems.

A basic answer, and a technique for curing—not alleviating—ulcers, arthritis, asthma,
and many other nongerm diseases.

A totally new conception of the truly incredible ability and power of the human mind.

Evidence that insanity is contagious, and is not hereditary.

This is no wild theory. It is not mysticism. It is a coldly precise engineering de-
scription of how the human 'mind operates, and how to go about restoring correct
operation tested and used on some two hundred fifty cases. Aund it makes only one
overall claim: the methods logically developed from that description work. The mem-
ory stimulation technique is so powerful that, within thirty minutes of entering
therapy, most people will recall in full detail their own birth. I have observed it in
action, and used the techniques myself.

I leave it to your judgment: Will such an article be of interest to you? It is not
only a fact article of the highest importance; it is the story of the ultimate adventure—
an exploration in the strangest of all terra incognita; the human mind. No stranger
adventure appeared in the Arabian Nights than Hubbard’s experience, using his new
techniques, in plowing through the strange jungle of distorted thoughts within a human
mind. To find, beyond that zone of madness, a computing mechanism of ultimate and
incredible efficiency and perfection! To find that a fully sane, enormously able and
altruistic personality is trapped deep in every human mind—however insane or criminal
it may appear on the outside! .
THE Eprror.
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U-TURN

BY DUNCAN H. MUNRO

There are lots of reasons for deciding on suicide. None of

them are exactly sane. Except this one, which isn’t really!

Hllustrated by Orban

He came slow-footed off the
rocket ramp with one thought re-
current in his mind, We are scientific
and completely civilized—therefore I
am going to die.

Nearby officials gave him no more
than the usual cursory glances as he
wandered across the landing area to-
ward the exit gates. Outside, he
stood on the rim of the city street,
surveyed it with eyes hali-blinded
by thought. -

We are scientific and completely
civilized—therefore I am going to
die. His teeth chewed around tightly
with the tip of his tongue. It will
be casy. They will make it easy for
me. Afterward, I shall neither know
nor care. I have been mnonexistent
before—I was dead before [ was born.

His gaze shifted to the overcast
sky, the dull gray Earth-sky so dif-
ferent from that of Mars.” Rain was
dropping in a steady torrent, but

U-TURN

none touched him, not a drop. The
great plastic roof caught it and bore
it all away. The street remained
warm, dry, dustless, dirtless, germ-
less. A street of the sanitary age, a

street designed for cleanliness, com-

fort and total independence of the
elements. 'y

An electro-taxi hummed smooth-
ly along the road, the silver balls of
its antenna spinning almost to in-
visibility as they sucked ‘at power
sources broadcast {rom faraway. He
signaled it, his hand moving as
though stubborn determination had
overcome its own inherent unwill-

ingness. The .cab sighed as it
stopped. TIts driver regarded him
impassively.

“Where to, mister?”

Climbing in, he said : “Life Termi-
nal Building.”

Lips parted in readiness to repeat
the instructions, the cabbie changed
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his mind, firmed his mouth, said
nothing.  Switching power, he
started off, covering ground at lit-
tle better than a crawl while he
brooded over the wheel. His pas-
senger endured the snail’s pace with-
out reproof and exhibited the fatalis-
tic patience of one whose mind is
made up and has never been known
to unmake it. Several sleek electro-
sporters flashed past at speed that
made air blasts rock the creeping
vehicle but failed to shake the driver
from his mood.

Reachmg the great marble en-
trance of Life Terminal, the passen-
ger watched his machine depart at
swifter pace. He had another look
at the sky, the street, the even, ar-
chiteetural line of high roofs hetween
the two. Then he mounted the forty
steps leading toward the crystal
doors, starting off with a reluctant
right foot, followed by a reluctant
left, gradually overcoming the pedal
mertia and increasing his speed un-
til he arrived at the top practically at
arun, )

Behind the crystal lay a circular
floor flowered in mosaics from the
center of which arose a gigantic hand
of sparkling granite, five or six times
the height of a man, with one mighty
finger raised in warning. Impris-
oned within the hand was a vibratory
command which came to his aural-
esp like an urgent cry.

“Stop! Think! What have you
left unfinished ?”

He walked steadily around the
hand toward the far counter, his
rubberoid feet-pads moving silently.
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Behind the counter a sweet-faced
girl in white uniform came erect as
he neared. Her full lips parted.

“Can I help you, sir?”

He gave her a wry smile, “I am
afraid you can’

“Oh.” Her blue eyes reglstered
sudden understanchntT “You are not
here to make inquiry? You wish to.

.. to—"

“Yes,” he said. It echoed hollowly
around the hall, made a solemn

sound in the overhead cupola.
0 iYeS"’
The  granite hand vibrated.

“Stop! Think! What have you left
unfinished ?”’

“Third door on the right,” she
whigpered.

“Thank you.” .

She watched him all the way to
the door, watched him as he shoved
it open and passed -through. Fven
after he had gone she continued to
survey the door as if she wanted no
part of it whatsoever.

The man occupying the room he-
hind the third door bore no re-
semblance to an executioner. He was
plump, jovial, quick to rise at his
visitor’s entrance, swift to shake his
hand and give him a seat. Resuming
his own chair, he slid a bunch ot
forms into convenient position on
his desk, held his pen poised in
readiness, eyed the other inquiringly.

“Your name?”

“Douglas Mason.”

He wrote it down, said: “Age?”

“Two hundred eighty-seven.”
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“Ah, then you have had a third
rejuvenation ?’

“Yes,” Mason fidgeted. “Do we
have to fill up forms even for this?”

“Not at all.” The official studied
him carefully, found him tall, slen-
der, gray-suited, tired-eyed. “A civ-
ilized state makes no claim upon the
life of any individual citizen. Anyvone
has the unalienable right to end his
life, for any reason he considers
adequate or for no reason at all,
even at the merest whim, provided
that the method of accomplishing
the said ending does not cause dis-

comfort or distress to fellow
citizens.”
“T know my rights,” assured
Mason.

“Therefore,” the official went on,
as. if reciting. an oft-repeated rite,

U-TURN

“we must recognize your choice re-
gardless of whether or not you see
fit to co-operate in this matter of
form-filling. If you do not care to
answer our (uestions it will make
not the slightest difference—hut the
data we need is very useful and we
would greatly appreciate your help.”

“Help?” repeated Mason, rubbing
his chin. He gave the same wry smile
he had bestowed upon the girl out-
side. “I was under the impression
that I could no longer be of help to
anybody.”

“Many have that idea. Usually
they’'re wrong. In fact,” continued
the plump man, waxing still more
jovial, “I have officiated here for
twenty years and have yet to meet
the individual who is completely
useless.”
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Mason said: “I suspect you of
wanting to talk me out of this.” He
leaned forward, his tone hard, “My
mind is made up!”

“Would you care to tell me on
what ground?”

“There is no reason why I should.
If a person decides to die lhe has
reasons which seem good and suf-
ficient to himself.” Mason thought
a moment, added, “I have several
reasons, and the best of them is that
I do not fear death.”

“Nor life?” put in the official.

His fat face suddenly seemed not
so fat. It had taken on a sudden
shrewdness.
- “Nor life,” confirmed Mason
without hesitation. He carried on,
“When all one’s purposes have heen
achieved, all one’s ambitions real-
ized, all one’s friends long departed,
and one has to retire for sheer lack
of anything further to do, life ceases
to be life. It becomes mere existence,
a waiting-time. I can stand only so
much of that.”

The official shrugged resigned
shoulders. “It is not for me to argue
your motives much as I would like
te.” He indicated the forms. “May
I fill these up, or do you refuse to
oblige ?”

“Oh, go ahead,” said Mason.

The other prepared his
“Married ?”

“Never had the time.”

“Really?” He put it down with
a faint touch of incredulity. “No chil-
dren then?”

“What do you mean by that?”
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pen.

“You have never functioned as a
donor?” ’ :

Mason snapped : “I disapprove of
such practices even if they are em-
bodied in our civilization.”

“They are necessary because they
are helpful to someone,” the other
retorted. “The driving force behind
our present-day science is the need
to help people. Would vou rather
have it as it was in barbaric ages
when science was misapplied ?”

“I'm not so sure I wouldn’t,
Things were messier but a darned
sight livelier.”

“You prefer them lively?”

“At this stage, yes!” Mason con-
tinued in the manner of one ponder-
ing aloud rather than talking. “I
have an alabaster villa with a forty-
acre cactus garden on Mars. It
represents the ne plus ultra of some-
thing or other. In many ways it is
also a mausoleum. Within it I can
suffer the nagging pain of acute
boredom in total comfort. What lit-
tle work has still to be done is re-
served for the young ones, the first
and second rejuvenations. Earth is
civilized. Venus is civilized. So is
Mars. So is the Moon underneath its
few scattered domes. Everywhere is
civilized, orderly, regulated, under
control.”

“Everywhere?” echoed the of-
ficial, raising his eyebrows.

“IEven the jungles are artificial
ones designed for the edification of
the curious and the coddled,” Mason
went on, a hint of contempt in his
tones.”“Full of cultivated plants and
cunningly doctored animals. The
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lion at last lies down with the
“lamb. Pah!” He eyed the other.
“For centuries the Chinese used
an ancient curse: ‘May you live in
interesting times! It isn’'t a curse
any more. It’s a blessing. We're
scientific and civilized. We’ve got so
many rights and liberties and free-
doms that one can yearn for chains
for the sheer pleasure of busting
them and shaking them off. Reckon
life would be more livable if there
were any chains left to bust.”

“I doubt that,” asserted the of-
ficial. “People are very happy until
eventually the frustration of idle-
ness overcomes them. It's a long,
long time before that occurs.” He
pointed his pen. “On your own
showing it has taken most of three
centuries for _you to reach this
stage.”

“Yes,” admitted Mason, “because
T had a good spell of plenty to do.
Now, I've got nothing. Fairly soon
T'll be due for a fourth rejuvenation.
What’s the use of it? A man can
hang around too long.” He leaned
forward, hands on knees, face taut.
“Know what I think? T think sci-
ence has overdone it.” '

“Not necessarily.”

“It has,” Mason insisted. “I’m
telling you that science has us all
trapped between its accomplishments
and failures. It has got us to Venus
and Mars. It can get us no farther.
The outer planets are completely be-
yond reach of any human heing in
any human-huilt spaceship. No
rocket-fuel concoctable can do it.
That’s been admitted time and time

U-TURN

again. Science has taken us right
up to the last frontier—and I've got
a press-button, fully aytomatic ala-
baster villa right on it! Science can
go no farther—so it has turned in-
ward and civilized what it’s got.
Result is we're pinched in, confined
in absolute freedom, and made so
all-fired happy that we could burst
into tears.”

The official pulled a face expres-
sive of unvoiced but polite disagree-
ment, remarked pointedly, “Isn’t it
somewhat incongruous that one so
condemnatory of science should seek
its aid in escaping it?”

“T conform to the conventions in
finding my way out,” retorted
Mason. “Besides, I readily admit
that science has its uses—only I think
it has gone too far.”

“You may have something there,”
said the other, enigmatically. “I
often wonder where it will stop.”

“It has stopped to-all intents and
purposes. Anything which turns in-
ward, upon itself, has stopped.”

“That is an opinion to which you,
as a citizen, are fully entitled.” The
official’s manner made his own opin-
ion clear. Shuffling his forms, he
selected one. ‘““However, since you
have made the finality of your de-
cision most obvious, I have no choice
but to sign your warrant.”

“Ye gods, so I must have a war-
rant!” Mason bent forward, took it
after it had been signed, waved it
around like a white flag. “What do
I do with this?”

Nodding toward another door, the
official said: “Take it through there
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and give it to the attendant arranger.,
He will consult you about the man-
ner of your passing.”

“You put it so prettily,” com-
mented Mason. He waved the flag
again. “Well, thanks for every-
thing. See you in the next world.”

“The meeting will take place only
when my constitution can stand no
further rejuvenations,” promised the

“other.

The arranger proved to be tall,
thin, bald and taciturn. He took the
warrant, scauned it carefully.

“Do you prefer it swiftly or
slowly ?”

“What a question. Who on earth
wants to die slowly?”

In funereal tones, the arranger
said : “I am not talking about the act
of dying, but the condition of death.
Do you prefer it soon or after a cer-
tain interval ?”’

“Better make it soon.” Mason
paused, then added with grim hu-
mor, “Otherwise I might weaken
and change my mind.”

"““That has happened.”

(‘SO?’,

“Often,” confirmed the arranger,

“It’s a new one on me,” Mason
confessed, “I’ve never heard of any-
‘one getting this far and living to tell
the tale.” -

“Nobody tells the tale. Secrecy is
the price of freedom.”

“In that case I can change my
mind at any time up to the final mo-
ment and walk straight out provid-
ing I swear to say nothing ?”

“Yes.,” The other looked him
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over, “But somehow I don’t think
you will. . Unless you do your think-
ing fast you’ll be one of the many
who have put off mind-changing un-
til it is too late.”

“I get you,” said Mason. “But I've
already weakened six times in the
past two years. I don’t soften a sev-
enth.” He examined the room. Ex-
cept for a desk and a calendar, it was
bare. “Mind telling me how it will
hit me?”

“Unawares.”

“I know that much, but how ?”

The arranger said: “The method
is adapted to the individual case.”

“I'm only curious.”

“You won't be—afterward,” prom-
ised the other. He went on, “The
procedure is that you go through
that door, take the automatic ele-
vator up to the Life Terminal hotel
and select any room you please,
They are all most comifortable
and-"

“Take the elevator to where?”
said Mason loudly.

“The hotel,” repeated the ar-
ranger imperturbably., “You will
reside there, comfortable, enter-
tained, happy in the company of
others, until the culmination which
will occur only when you are thor-
oughly at ease and completely off
guard. That may mean hours, days
or weeks before the end, according
to the psychology of the subject, but
as a method it is merciful.”

“So I just sit around and wait for
it?”

“There are adequate diversions.
Nobody broods. Indeed, there is no
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cause to brood, since a subject either
weakens and goes or stubbornly sees
it through.”

“You can tell me no more than
that ?”

“At this stage,” said the arranger
pointedly, “I cannot imagine you
caring very much.”

“Which I don’t,” assured Mason.
“Not a hoot. Do I get on with the
job or are there further indispensable
bureaucratic preliminaries?”

The other winced. “There are
two forms I should fill. If you're
in such a hurry I'll let them go
blank.” He pointed to the nearer
of two doors. “You can take your
choice. That is the way out.” He
indicated the other one. ‘““That also
is the way out.”

Mason went boldly to the first,
opened it, looked through. Beyond
lay the mosaic hall with its granite
hand.

“Stop! Think!
left unfinished ?”

He tried the other door. Behind
stood the elevator, bare, metal-lined,
with a red stud in one wall.

Stepping inside, he peered out,
said with a touch of ghastliness, “Go-
ing up?” Then he closed the door,
jammed his thumb on the red stud
and instantly realized that this was
it!

‘The stud sank under his thumb
while he watched it fascinatedly and
lacked the power to release his pres-
sure. It appeared to go down with
an awful slowness born of a time-
sense distorted by peril. The ap-
proach to death is difficult ; the con-

What have you

U-TURN

tact tremendously breath-taking. His
pores were wide open, his body tense,
his mind whirling when the stud
closed a circuit and the mock-ele-
vator performed its designed func-
tion.

There was only a pale-blue lumi-
nescence in the air and a split second
of immense agony during which his
body seemed to be torn into a mil-
lion pieces and further dispersed to
its last molecule.

Voices murmured deep in a color-
less haze, slow-mouthing voices that
advanced upon him, then receded,
then came back. They sounded close
to his ears, and whispered away
through illimitable distances and
again returned. There was a pe-
culiar rhythm to this vocal coming
and going like the steady swing of
a wave through positive and nega-
tive amplitudes enormously stretched
in time. It was quite a while before
he could distinguish words.

“Three in succession. That plays
hob with the odds.”

“Dunno so much. The odds take
account of inevitable runs. You're
taking too short a view.”

“Or maybe they’re getting better ?”’

“I'd like to think so, but I just
can’t see it.” '

Mason sat up, held his head. The
voices ran away, ran back. “Give
him a shot . . . yep, just there.”
Someone stuck a pin in.him. -He
opened his eyes, snapped at a gray-
bearded man, “Go easy, will you?
T’ve got a fat nut.” :

“You're lucky,” remarked a sec-
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ond, heavily built man standing close

by his side. “Some have only half a
nut, others none at all.”

“And some never use more than
half anyway,” said Mason. He
ceased nursing his head, put his
hands on the floor and helped him-
self upright. The room whirled mo-
mentarily, then steadied.

The graybeard eyed him specula-
tively, hitched a blue, long-snouted
gun more comfortably over one hip,
went behind a desk. Sitting down,
he pawed a printed form into posi-
tion, licked the end of a primitive

' pencil, looked at Mason again.

“Name?”

Mason teetered, felt the bulky
man’s hand steadying him, protested
hoarsely, “Holy smoke, do we have
to go through all that again?”’

“What I want,” informed the
graybeard, “are three things: your
name, your remaining rejuvenation-
run and your qualifications.”

“Douglas = Mason, twenty-four,
suicide,” ‘he gave succinctly.

The bulky man chipped in with,
“Hah-hah!” When Mason turned
to look at him, he added, “You've
been foxed.”

“Shut up, Corlett.” The gray-
beard registered mild annoyance.
“I’'ve told you repeatedly that ar-
rivals must bhe cushioned against
mental shock.” He showed white
teeth, and his beard waggled as he
concluded, “You’re no cushion.”

“And I'm no hothouse flower,”
said Mason. “Neither of you need
be afraid of me wilting.”

Corlett said: “Hah!” again and,
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added, “Listen to that, Dexter. He
doesn’t want any cushions.”

The graybeard named Dexter
leaned over his desk, spoke sharply
to Mason.

“Just what do you mean?”

“It’s like this,” explained Mason.
“T’d got nothing left to do but sit
around and think. For a while I
thought of all sorts of things, most
of them futile, all innocuous. I was
a useless cog in a big machine, I
was waiting to be discarded.”

“I know,” assured Dexter. “I’'m
no babe myself.” '

“Then one day a lecturer on the
video set me off on a new tack.
He’d been praising our civilization,
its scientific exactitude, its perfec-
tion. It worked so wonderfully, he
said, because every man had his
place and every place its man. All
the cogs interlocked, the big and the
small, mutually necessary. It was a
morale-lifter, the old it-all-depends-
on-you technique.”

“Well?” prompted Dexter.

“Then he blundered. He opined
that our inability to reach the outer
planets was really a blessing in dis-
guise. Our setup was so compli-
cated and highly organized that a
sudden rush of cogs elsewhere would
make it fall apart. There would be
chaos. The machine of super-civ-
ilization couldn’t run if losing its
parts faster than they could be re-
placed.”

“That makes sense,” contributed
Corlett. “But what of it?”

Mason said: “I stewed it over in
my alabaster villa-on Mars.” He
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.. turned his head, looked at Corlett,
“Do you know that there is no ala-
baster on Mars?”

“NO,” .
. “Well, there isn’t. It set me back
a million credits to drag the lot from
Earth more than a century ago. It
was shot across space by vibro-trans-
ference in loads of two thousand
pounds which, at that time, repre-
sented the limit per boost over that
distance. They had to send four
times as much as was needed hecause
three-quarters of it reintegrated
wrongly at the focal point and ceased
to be alabaster. That’s the trouble
with vibro-transference. As a proc-
‘ess it’s ultra-swift but darned tem-
peramental.”

“Go on,” urged Dexter, watching
him.

“Humans make the Earth-Mars
runs by rocket. It's slow but cer-
tain. They get across alive, in one
piece, and still in human shape.” He
paused, rubbed his head which still
contained a faint and peculiar fizz-
ing. “Just for the ducks of it I
spent four years working out the
odds on a human being getting him-
self dumped alive and kicking on an
outer planet, by vibro-transference.
I made the load limit per boost some-
thing over two hundred pounds.”

“Two eighty-four,”  corrected
Dexter.

“And I made the odds appallingly
low. No more than three chances
in a thousand.”

“Seven,” said Dexter.

“As good as ‘that?
“have improved.”

They must

U-TURN

“They have. There is always im-
provement.”

“Anyway,” Mason went on, “the
odds against stood so murderously
high that obviously it was a job to
be reserved exclusively for lunatics
or would-be suicides. In other
words, for the few cogs who become

superfluous on ther own showing.”

“Of which you were one?” queried
Dexter. He stroked his beard, cast
a thoughtful look at Corlett, re-
turned his gaze to Mason.

Mason nodded agreement. “You'd
get a scramble for new frontiers—if
everyone knew they were available,
within reach. There is no similar
enthusiasm for the death house. The
self-confessed superfluous can he
handled where the downright adven-
turous cannot; their numbers are
less and they don’t matter much.”

“So you put two and two to-
gether ?” .

“And made it four. T thought of
the hasic rights of individuals craftily
established by law, of occasional
puffs of publicity for Life Terminal’s
facilities, and of the fact that as far
as further rocket efforts are con-
cerned the ex»erts don’t seem to he
really trying -yet scientists are no-
torious fidgets even in their sleep.
Why shouldn’t they keep trying?
Answer : because they’ve got there!”

Dexter emitted a brief chuckle,
said: “There’s one flaw in your com-
plaint about scientific secrecy. If
you can think this out all on your
ownsome, why shouldn’t a million
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others do likewise—and start the
dreaded rush?”

“Because the conclusion remains
a suspicion until one can get proof.”
Mason’s expression became slightly
lugubrious.  “There’s where the
powers-that-be do have me foxed. I
put over my best act from the mo-
ment I stepped on Earth, T bet on
those seven chances in a thousand
and T got through pure, white and
uncontaminated. I was born lucky.
I got the evidence.”

“And now you’re stuck with it,”
Corlett interjected again. “There
are eight hundred of us here. At
the rate the newcomers reintegrate
recognizably, it will be a long, long
time before we’re eighty thousand,
much less eight million. So we
haven’t got much: no airplanes, no
rockets, no video, no rejuvenation
plant, no dream-gardens, no alabas-
ter villas, no vibro-boosters. You
can’t go back. You can’t return
from the dead waving your evidence
triumphantly.”

“T know it.” Mason pursed his
lips good-humoredly, let his eyes
“linger on the blue sheen of Dexter’s
gun. “The big-brains have made a
tricky setup, a very neat play. This
is life after death—and nobody can
return to say that'it isn’t. The play

can’t be broken until we've grown
big enough and powerful enough to
build a civilization of our own.”

“You said it!” agreed Corlett em-
phatically.

“But it worries me none,” Mason
went on. “l wanted proof for my
own satisfaction alone. I've turned
right around and gone back to where
I started—at the bottom, with a spade
in my hands.” '

“You'll need more than that,”
promised Dexter. He patted the
weapon at which Mason was still
looking. “This place isn’t so amiable
as it might be.”

“So much the better. Chains were
made to be busted. There will be
no more rejuvenations, and I haven’t
got long. Give me a gun and a
spade and let me get started.”

They found hoth -for him, took
him outside. He leaned on the spade,
smelled the heavy air, looked at the
small group of crude stone houses
standing nearby. His gaze swung
from there, studied the great red
spot on the monstrous thing poised
brilliantly overhead. His feet shuf-
fled around in queer purple grass.

He said: “As one Callistrian to a
eouple of others, that’s a mighty fine
sight!”

THE END

% Kk * X %

142

ASTOUNDING SCIENCE-FICTION



BOOK REVIEW

“The World Below,” by S. Fowler
Wright. With an introduction by
Everett F. Bleiler, Chicago:
Shasta Publishers, 1949, vii +
344 pp., $3.50.

This novel, which originally ap-
peared about 1930, is one of the
most remarkable science-fiction sto-
ries ever written. In fact it is one
of the few stories to which all the
adjectives used hy science-fiction
magazines in their titles could well
be applied. It is so unusual in its
concepts that if you asked me off-
hand what it was about, T should
have to say: "I can’t tell vou, ex-
actly; read it yourself.”

However, to grapple with the
subject as hest we can, it is a time-
travel story in which the narrator is
sent ahead by time-machine into the
future, half a millicn years from
now, to look for a couple of ather
temporal explorers who have gone
ahead but failed to return.

He arrives in the future in pitch
darkness. When daylight appears
he finds himself on a 10ad running
along the base of a high cliff, the

BOOK REVIEW

cliff so regular and perpendicular
that it looks artificial. On the other
side of the road there stretches
away, as far as he can see, a plain
covered with cabbagelike plants
eight feet high. After walking a
long way along the road he finds a
portal in the cliff, but big enough
for the entrance to an airship
hangar. No life does he see aside
from the “cabbages”.

Finally, while resting in the en-
trance to the portal, he sees a furry
manlike creature running along the
road toward him.  When the
creature sees him it leaps off the
road in surprise, whereupon with a
horrid scream one of the plants
shoots out tentacles and seizes it . . .

And the narrator is off on his ad-
ventures in the strangest future-
world vet. He learns that the furry
creature, a slim seallike, monkey-
like, and froglike organism, is one
of the race for which he has no
name but Amphibians, a sexless
aquatic species, one ot whom ac-
companies him during most of his
months of wandering. They are
ethereal, sensitive creatures with a
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high standard of morality . and a
horror of unrecessary killing; they
do not even eat as ordinary organ-
isms do. They communicate with
each other and with the narrator
telepathically, at such terrific speed
that they can get off a speech of
several pages in a few seconds.

Presently the narrator finds him-
self going with an Amphibian to try
to rescue one of their leaders from
the Killers, a race of little dwarfish
caricatures of humanity, whose ac-
tions are controlled in turn by a
group of intelligent but malevolent
yellow lizards. The Amphibians,
while they accept the help of the
narrator, regard themselves as so
far above him morally and intellec-
tually that to them he is merely a
new kind of animal, and a rather
revolting one at that.

But dominating all these and
many other strange life-forms are
those whose name the narrator can
‘only translate as “Dwellers”, who
live underground in tunnels be-
neath this continent. They have the
form of great hairless yellow-
skinned men, so large that the nar-
rator is to them as a rat or squirrel
would be to us. Their intellectual
stature is as advanced as their physi-
cal, and the narrator soon learns
that if they catch him they will have
no compunction about killing or
vivisecting him if it seems expedi-
ent, as with any other specimen.
Despite their power, however, the
Dwellers have their own troubles;
they are dying out, and are at war
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with a race of giant insects from
another continent.

For atmosphere the book is ab-
solutely unsurpassed, and for ex-
citing action it rates high. How-
ever, a good deal of the wordage
is devoted to long philosophical ar-
guments—which  sometimes take
place, most inopportunely, in the
midst of hot action—between the
hero and his Amphibian companion.
And here the book’s chief weakness
appears, for while many of the ideas
are interesting, the hero—a bit of a
twerp—makes a very poor case for
his own time and culture. The
author seems to have been suffering
from Weltschmerz, 1920-30 or Lost
Generation variety. -

The same flaw appears in many
Utopian novels such as C. S.
Lewis’ “Out of the-Silent Planet”
—which “The World Below” resem-
bles in so many respects as to make
one suspect unconscious plagiarism
on sonmebody’s part—H. G. Wells’
“Men Like Gods,” and Dennis
Wheatley’s “They Found Atlantis.”
In each case the author, in his
anxiety to make a case against mod-
ern life, sets up a straw-man~a por-
trayal of Western Civilization with
its faults exaggerated and its positive
accomplishments ignored. Against
this he opposes an ideal society
wherein all these faults have been
arbitrarily abolished by the author’s
fiat. The result is a setup in which
poor Western Civilization has no
chance, and no more interesting -
than most setups.

Actually there is no evidence that
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there has ever been an ideal society
of the sort described in these books.
All the other twenty civilizations on
record have shared some of the
faults of the present one and have
suffered from others of their own.
And whether human bheings could
construct such an ideal society, or
whether—as assumed here—another
species could do better, are unan-
swerable questions.

The hero, as 1 say, is something
of a twerp. He engages in long
and rather juvenile arguments on
the morality of wearing or not wear-
ing clothes—a question that seemed
of more moral significance when
the book was written than it does
now. And he condemns to death
a group of bat-men from the hollow
interior of the earth—cf. the Pelluci-

dar stories and “The Eye of Bala-
mok”—because he does not like their
moral standards, though he is not
so pleased to be held in contempt
by other species who don’t like his
either. However, if you or I were
suddenly thrust into an environment
as strange as this one, we should no
doubt prove inadequate in some re-
spects also. )

Despite its minor faults, the book
is still one of the most original and
absorbing tales in the whole field.
You won’t be able to put it down
until it’s finished, and when.you do
you will feel exhausted as by a
strenuous and perilous experience.
Which should be sufficient recom-
mendation by any science-fiction
book-buyer.

L. Sprague de Camp

AND A CATALOG REVIEW—

The Tracerlab company, of Boston, Massachusetts, specializes in atomic equipment,

both apparatus for work in the field, and radioactive supplies for research. Where the
Atomic Energy Commission supplies raw materials, Tracerlab, and other similar com-
panies, offer a sort of retail service—they sell the radioactive atoms made up into desired
compounds. Immensely important to research, the prices on these items make them—
regarded just as chemicals—slightly costly. For instance, the September, 1949 catalogue
of Tracerlab lists the following:

RC-1 Barium Carbide (60%) $150/mc RC-16 Ethyl lodide or Bromide (methyl

RC-2 Acetylene 350/mec labeled $475/mc
RC-3 Sodium Cyanide 250/mc RC-17 Glycine (carboxyl labeled} 450/mc
RC-4 Methanol 250/mec RC-18 Alanine (carboxyl labeled 450/mc
RC-5 Methyl lodide 285/mc RC-19 Hexaethyltetraphosphate (methylene

RC-6 Sodium Acetate (carboxyl labeled) 225/me labeled) 450/*

RC-7 Ethyl Acetate (carboxyl labeled) 275/mc RC-20 Triethylphosphate (methylene

RC-8 Ethano! (methylene fabeled) 300/mc fabeled) 400/ *
RC-9 Ethyl lodide (methylene labeled) 350/mc RC-21 Benoic acid (Carboxyl labeled) 225.00
RC-10 Toluene (ring labeled) 500/mc RC-22 Glycine (Methylene labeled) 00.00
RC-11 Benzoic Acid (ring labeled) 550/mc RC-23 Bromoacetate (Carboxyl labeled) 325.00
RC-12 Benzene 00/mc RC-24 2, 4-D {Carboxy! labeled) 50.00
RC-13 Sodium Acetate {methyl labeled) 350/mc

RC-14 Ethyl Acetate (methyl labeled) 75/mc *Prepared from 1 millicurie of C-14 labeled ethyl
RC-15 Ethyl Alcohol (methyl labeled) 425/mc iodide.

Incidentally, that ethanol there, while usually called “drinkin’ alcohel”, would not
merely make a standard-strength -highball price-tag look like a corporation’s annual
budget—it'd be slightly lethal. It would probably kill the pailbearers too!
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PIEZOELECTRICITY

BY E. L. LOCKE

Take a crystal of the right kind, squeeze it, and you get elec-
tricity. A minute amount, as everybody knaws, but enough to

make a micfophone, or a phonograph pickup work. But now

—they’ve got a power generator that could turn out two thou-

sand volts at seventy-five amperes from squeezing crystals!

In 1880, the brothers Curie dis-
covered a brand new physical effect
—that electricity could be squeezed
out of at least one solid body. Their
experiment was a simple one. They
took a thin slab of crystalline quartz
faced with metal electrodes which
were connected to an electrometer.
Then they put a heavy weight on
the crystal and observed that the
electrometer was suddenly deflected.
When the weight was removed, the
deflection was in the other direction.
Thus they established that a me-
chanical force could give rise to a
charge of electricity and that the
size of the charge generated was
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proportional to the applied weight.
Since the new effect was the gen-
eration of electricity by the applica-
tion of pressure it was named piezo-
electricity.

The effect was small and no ene -
got unduly excited over the dis-
covery. Fortunately, the smallness
of an effect is no surefire guarantee
that it is destined to remain un-
important. Witness, for instance, the
first electrical generator bhuilt by
Faraday. Its output was also mi-
nute but look at the electrical power
industry that grew up around it.
In the same way, this trifling piezo-
electricity effect has become one of
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the cornerstones of modern commu-
nications. There is even a specula-
tive chance that sooner or later it
may give the conventional generator
of electric power a run for its money.
But that is getting ahead of our
story.

It took quite a long time before
the potentialities of the new effect
were appreciated.” Of course, the
physicists did do some work on it
as they are apt to do with any new
physical effect. In 1881, the French
physicist Lipmann predicted that a
converse effect should exist and in
the same year the brothers Curie
verified it experimentally. In the
converse effect a voltage is applied
to the crystal electrodes. It is then
observed that the crystal changes
its dimensions very slightly. If the
polarity is of one sign, the crystal
expands. If the polarity is reversed,
the crystal contracts. The change
in the dimensions is, for a given

crystal, proportional to the applied
voltage.

These are curious effects, one must
admit. How can this business of
squeezing electricity out of a solid
be accounted for? Tt took a Lord
Kelvin to come up with an explana-
tion that held water. His argument
ran along the following lines. Quartz
is merely a crystalline version of sili-
con dioxide—common sand—having
the chemical formula SiO,. The
chemical bond that holds this mole-
cule together is the attraction be-
tween the four units of positive
charge on the silicon atom and the
two units of negative charge on each
of the two oxygen atoms. The atoms
in a single’molecule of sand are so
placed that the molecule, as a whole,
is electrically neutral.

Let us now carry these ideas over
to the quartz crystal. Imagine an
array of regular hexagons nested to-
gether as in old-fashioned bathroom
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Fig. 1: Conversion of mechanical energy into electrical energy by a crystal.
Free negative charges in the wire flow toward the positive charge separation in the

crystal.
they constitute a flow of electric current.

PIEZOELECTRICITY

The free positive charges in the wire flow in the opposite direction. Together
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tile floors. ‘Take a vertex on a hexa-
gon and put a silicon atom on it. On
the next vertex place two oxygen
atoms. Repeat the process until all
vertexes of all the hexagons carry
atoms, alternately silicon and—double
—oxygen. Now we have a picture of
the quartz crystal lattice in a plane
perpendicular to the so-called optic
axis, It is not too hard to see that
the alternate positive and negative
charges placed on the vertexes of the
hexagons leaves the crystal electri-
cally neutral. This must be so be-
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cause the center of gravity of the
positive charges coincides exactly
with that of the negative charges.
What happens if we try to com-
press the crystal or stretch it? The
answer is that the perfect hexagons
become slightly deformed and are
no longer regular. The consequence
of this is that within each hexagon
the center of gravity of the positive
charges no longer falls exactly on
the center of gravity of the negative
charges. Hence the crystal as a
whole is no longer electrically neu-
tral. How this can result in the flow
of an electric current can be seen
from Figure 1. This shows a thin
slab of quartz in tension, with the
electrodes connected together. As-
sume that the direction of charge
separation is that shown by the plus
and minus signs within the circles.
Then the free negative charges in
the wire will be drawn toward the
clectrode next to the positive charge.
Similarly the free positive charges
in the wire will flow toward the
electrode next to the negative sign.
The charges flow until the whole sys-
tem is again electrically neutral. It
is this flow of charge that constitutes
the observed current. When the ten-
sion is released the current flow is in
the opposite direction. Hence, if an
alternating force is applied to the
crystal, the current will surge back
and forth cyclically. If a suitable
load is inserted into the circuit, the
mechanical work done on the crystal
will appear as electrical energy. This
is the basis of the electrical generator
to be described later in this article.
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It must not be thought that all
crystals are piezoelectric. The ques-
tion as to what types of crystals can
be electrically active has received a
great deal of consideration. It turns
out that of the thirty-two classes of
crystals that can exist, twenty can
be piezoelectric. However, crystals
that have a center of symmetry can
not possibly be active. Since ninety
percent of all crystals in nature have
such symmetry, the number of natu-
ral crystals that are actually active
is rather small. A survey made some
years ago showed that out of eight
hundred thirty minerals listed, only
seventeen were so by actual test.
And all except quartz had some
hooker attached which left it unsuit-
able for large scale commercial use.

Crystals, particularly those not
having a center of symmetry are
complicated structures. It is, there-
fore, not surprising that the physical
properties of a given crystal may

vary a great deal with the direction

that the measurement is made rela-
tive to the crystal axes. For practi-
cal applications, a relatively thin
slab is cut from the crystal. The
orientation of the cut then determines
the values of the physical constants
of that particular slab. Thus, the
dielectric constant, the elastic con-
stants and the piezoelectric effect can
be chosen, within practical limits, so
that a given slab will do the best job
in any particular application. A par-
ticularly valuable property of certain
cuts is that the crystal performance

is substantially independent of tem- -

perature. This is just exactly what

PIEZOELECTRICITY

is needed for control of broadcast
transmitters. :

From the standpoint of practical
applications, the subject of piezoelec-
tricity lay dormant until World War
I when the French Government re-
quested Professor Langevin to de-
vise a method for detecting sub-
marines. It occurred to Langevin
that the piezoelectric effect and its
converse could be used for this pur-
pose. He constructed a mosaic of
thin, crystalline quartz which was to
be submerged in the water, suitably
cased, of course. By applying a spurt
of alternating voltage to the cryss:als,
he set the crystals into a correspond-
ing mechanical vibration. This mo-
tion in turn was impressed on the
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Fig. 3: Section through bomb used to
grow quartz crystals.
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water and resulted in a beam of un-
derwater high frequency sound of
corresponding duration. When this
struck an obstacle, such as a sub-
marine, some of the sound was re-
flected back and picked up by the
quartz mosaic. In turn, this set up
a voltage which could be detected.
By measuring the time interval be-
tween the generation of the sound
and the return of the echo, the dis-
tance to the submarine could be de-
termined. The whole apparatus
could be described as being an acous-
tic precursor of the modern radar.
While this apparatus was not per-
fected in time for use in World
War I, it did receive extensive use
in the last war.

The ice having been broken hy
Langevin’s idea, the practical appli-
cations of piezoelectricity increased
apace. Nicholson of the Bell Tele-
phone Laboratories grew crystals of
Rochelle salts, a material having
much greater electrical activity than
quartz. He constructed and dem-
onstrated loud-speakers, microphbnes
and phonograph pickups using this
effect. He was also the first man
to use a piezoelectric crystal to con-
trol the frequency of an oscillator.

This last item is so important an
achievement that it is worth look-
ing at in a little more detail. Oscil-
lators form the starting point of
every communication system. This
is true even in speech, the larynx be-
ing the oscillator in this case. In
all such systems, something has to
carry the intelligence to be trans-
mitted. In all except the newest sys-

150

tems, this carrier is a train of alter-
nating waves. It is very important
that the frequency of the alternations
be kept constant within small limits.
Otherwise the receiver may either
not respond to the signals or at the
least the message may be hadly dis-
torted. The frequency of oscilla-
tion is controlled by a tuned or reso-
nate circuit of some form. If the
frequency is to be constant, it is
necessary that the resonant circuit
have very small energy losses, that
is, be very sharply tuned. It is also
required that the-properties of this
resonant circuit be substantially in-
dependent of temperature.

The first of these requirements is
not easily met with conventional
electrical circuits. Nicholson’s work
with Rochelle salts pointed the way
out of this difficulty. We have al-
ready mentioned that when an alter-
nating voltage is applied to the crys-
tal, its dimensions undergo cvclic
changes. That is, the crystal vi-
brates at the same frequency as the
applied voltage. If the proportions
of the crystal are such that it 1s me-
chanically resonant at the desired
frequency, the crystal will behave as
if it were an electrically resonant
circuit. Since the energy losses in a
mechanical system are apt to be very
much less than in conventional elec-
trical circuits, crystal resonators are
much more sharply tuned and hence
make better oscillators, potentially,

We must not, however, forget
about the second requirement, that
of temperature stability. Uniortu-
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nately, Rochelle salts crystals are
quite sensitive to temperature
changes and hence they did not come
into large scale use. Nevertheless,
Nicholson’s work pointed the way to
an important new path. All that
was needed was for someone to come
along with a material that was not so
sensitive to temperature changes.
The answer to this one was fur-
nished by Professor W. G. Cady of
Wesleyan University. His answer
was our old friend quartz. It was
much more stable than Rochelle
salts. Furthermore he established
that with proper design, the energy
losses in this material could be re-
duced to fantastically low values.
For well prepared specimens care-
fully mounted in an evacuated con-
tainer the energy loss per cycle of
oscillation could be as low as one
part in a hundred thousand.
cuit parlance this is a Q of about five

hundred thousand! Put it another
way, the resonance curve of such a
crystal suitable at the lower edge of
the radio broadcast spectrum would
be only one cycle wide at the half-
energy points. To top off all this,
later research showed that it was
possible to obtain crystals of quartz
with zero temperature coefficient.
The trick is to cut the slab out of
the raw crystal at a certain definite
orientation with respect to the natu-
ral axes of the quartz. This insensi-
tivity to temperature variations
makes such specially cut crystals
practically ideal elements for oscil-
lators and precision clocks.

It was Professor Cady who opened
up another important field of appli-
catiorr for crystals. He argued that
since a crystal in an oscillator acts
as a resonant circuit, why not use
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circuit was very rudimentary, the

idea was of basic importance in its
field. The idea was soon extended
by others. More particularly, W, P.
Mason of the Bell Telephone Labora-
tories showed how combinations of
crystals and other electrical ele-
ments could be used to produce very
superior wave filters. This is a de-
vice of considerable importance in
long-distance telephony where many
messages are to be transmitted over
the same coaxial cable. The tele-
phone wave filter is a glorified cousin
of the well-known radio tuning
mechanism. The manner in which
the filter is used is analogous to hav-
ing several hundred radios, all tuned
to different stations. Thus the large
number of messages can be put on

the same cable and then sorted out °

at the far end. A similar use of
quartz crystals is in military com-
munication sets.

In the last twenty years, piezoelec-
tric crystals have found many uses.
One common use is in phonograph
pickups. ~ These operate on the con-
verse effect. The motion of the
phonograph needle strains the crys-
tal and causes a voltage proportional
to the needle motion to appear
across the electrodes. Similar in
principle are the microphones. An
important war time use of crystals
was in the so-called Sonar, which is
a refinement of Langevin’s subma-
rine detector. Other applications are
in depth finding and the generation
of high intensity sound waves in
liquids. One interesting application
has been to the homogenization and
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sterilization” of milk. The intense
waves that are generated will dis-
perse the butter fat in the milk and
at the same time kill the bacteria.

An interesting proposal, one that
seemingly involves a paradox, is the
so called cordless telephone. The
idea here is to get rid of the neces-
sity of holding the telephone receiver
to the ear and yet not use a loud-
speaker. This can be accomplished
by the following dodge. The incom-
ing message is raised ‘in frequency,
that is, modulated upward to the
point where the ear is incapable of
hearing it, by its normal process of
hearing. This signal is impressed
on a piezoelectric crystal which then
transforms the signal into an inaudi-
ble acoustic signal. The ear picks
this up and hears the message! The
paradox is, how can the ear hear an
inaudible signal? The answer goes
like this. The eardrum is connected
to the inner ear through a two-lever
mechanical linkage called the “ham-
mer and the anvil”, If a very intense
sound wave impinges on the ear-
drum, some slippage takes place in
the hall and socket joint between the
two levers. Consequently, the mo-
tion of the anvil is not a perfect copy
of the signal impressed on the ear-
‘drum. In fact the motion is rather
badly distorted. This means that
the inner ear receives many spuri-
ous frequencies. In circuit termin-
ology, the linkage becomes a de-
modulator when it is overloaded.
the - distortion products
reaching the inner ear is the origi-
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nal message which, of course, is
audible.

The manifold uses of piezoelectric
crystals, particularly for communica-
tion uses, put a bad strain on the
only available natural source, name-
ly, Brazilian quartz. Crystals, {ree
from imperfections and large in size
were hard to find. In fact, even bhe-
fore the war made such demands on
quartz crystals for military radios,
the Bell System foresaw that the
supply would not be adequate for
normal telephone use. It was obvi-
ous that something had to he done.

There were two lines of attack
open: One was to produce artificial
crystals that did not exist in nature
and the other was to try growing

‘quartz crystals artificially. Both
lines of effort were eventually suc-
cessful.

The earliest man-made piezoelec-
tric crystal is Rochelle salts, It was
not hard to grow and it was highly
piezoelectric, much more so than
quartz. The main trouble~with it
was that it would not stand tempera-
ture changes. The physical constants
changed considerably with a few de-
grees change in temperature and if
the temperature went a little too
high, the water of crystallization
would be driven out, leaving behind
a crumbly mass or mess.

Extensive research turned up a
number of much more satisfactory
alternatives. The best of these were
ammonium di-hydrogen phosphate
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and ethylene diamine tartarate. In
self-defense against these mouthfuls,
the people working with these crys-
tals simply call them ADP and EDT
respectively. Both of these materials
are electrically more active than
quartz, a very valuable feature. Both
are adaptable to large-scale produc-
tion and during the war huge quan-
tities of each were used.

The general principles of crystal
growing may be brought out in con-
nection with ADP crystals. One of
the men who helped develop the
‘process likes to think of crystal
growing as having many points of
similarity to farming. Both the crys-
tal grower and the farmer start with
seeds which are planted and har-
vested and both are dependent on
the weather. The crystal grower’s
weather is the constancy with which
he can maintain the required tem-
peratures over a period of several
months. And just as a farm crop
can be ruined by an unseasonable
snowstorm, so can a crop of crys-
tals be ruined by its own form of
snowstorm, a precipitation of small
crystals. To cap the parallelism, the
farmer’s fertilizer contains nitrogen
and phosphate, the same ingredients
that the grower of ADP uses.

To grow these crystals, all one has
to do in principle is to take any small
seed crystal of whatever shape, cir-
culate a supersaturated solution of
the nutrient around it and then slow-
ly drop the temperature a fraction of
a degree per day. The growing seed
removes the salt from the solution
but the solution still stays super-
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saturated because the solubility of
the salt decreases with temperature.

As one might suspect, the actual
growing is by no means as simple
as the above sounds. The tempera-
ture control apparatus must be pre-

-cise and reliable for months on end.

Very small amounts of impurities
can cause much trouble. The circu-
lation of the nutrient must be just
so. And to add to the troubles, the
crystal has some rather nasty growth
habits. To see just what the troubles
are, look at the sketch of an ADP
crystal shown in Figure 2. One of
these troubles is that the ADP crys-
tal grows only on the pyramid faces
if the nutrient is pure. Thus, if the
seed crystal dimension along the a or
the b axes is small, the grown har
will be long and slender. Such a bar
is valueless since for circuit uses the
crystals ought to be at least an inch
long along these axes. This diffi-
culty can be fixed but it takes about
six months of work. The trick is to
take a seed crystal, about one third
of an inch in cross-section, and try
to make it grow in a solution to
which some ammonia has been
added.  Unfortunately, spurious
seeds form very easily in this solu-
tion. The cure for this is to harvest
and replant the crop very many times
during the six-month period. The
resulting bars are then free from
flaws and have the required cross-
sectional area of 114 X 114 inches.
Once you have such a bar, you are
out of the woods, so te speak. All.
that js necessary from now on is to.
cut slices like the one marked:

ASTOUNDING SCIENCE-FICTION



“Capped Z cut plate” in Figure 2,
By orienting this plate properly with
respect to the direction of nutrient
circulation, the pyramidal caps are
grown. The capped crystal is now
reoriented in the tank and the
growth now takes place on the sur-
faces of the pyramids, thus lengthen-
ing the crystal. Using the tech-
niques described, crystals eighteen
inches long and six inches on each
side have been grown successfully.,

Having these very fine substitutes
for quartz, one might have thought
that the problem of supply was well
in hand. It did not turn out that
way. While the ADP and EDT
crystals are very good indeed, they
lacked some of the desirable prop-

erties enjoyed by quartz. Quartz is
extremely stable with time and hence
there is no aging problem te speak
of. Once an element has been ad-
justed, it stays put. It is alse much
stronger mechanically than the or-
ganic crystals. This means that it
is capable of handling much larger
electrical loads without breaking
than the substitutes. It also means
less breakage from handling. This
is quite a point in the favor of quartz
since it was found that by merely
holding a thin EDT crystal in one’s
hand, eneugh temperature stresses
would be induced to crack the crys-
tal. So the demand for quartz kept
going up and up. By 1944 the situa-
tion was very tight. Despite the in-
ducement offered by the increase in
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price of raw quartz, no new pro-
ducing areas had been uncovered.
Then too, there was the everpresent
fear that Brazil would clamp an ex-
port embargo on the material to pre-
vent the undue depletion of this
valuable resource. So, there was
nothing to do but to look into the
possibilties of growing quartz crys-
tals artificially.

How would one go about grow-
ing quartz? A glance at the physi-
cal tables shows that it melts in the
neighborhood of 1,470 degrees C.
Trying to grow crystals out of a melt
at these temperatures is definitely not
an attractive proposition. Is the
crystal soluble? Yes, in hydrofluoric
acid and alkalies, with a consequent
chemical change. This prospect does
not look inviting either. So what now ?

Fortunately, the problem of how
Nature managed to grow quartz
crystals has been a matter of inter-
est to the geologists for a long time.
When our Army occupied Germany,
it was found that Professor Richard
Nacken had investigated the prob-
lem and after twelve years of ex-
perimentation with hydrothermal
processes had achieved partial suc-
cess. What Nacken had found was
that if he added one half percent of
sodium carbonate to water and raised
the solution to its critical tempera-
ture and pressure, the quartz went
into solution. To get these condi-
tions, he took a steel “bomb”—a
strong cylindrical container—filled
thirty percent full of water and
raised the temperature to about 370
degrees C. At this temperature and
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the corresponding pressure of
thirty-two hundred pounds per
square inch, the water and steam
have equal densities and hence the
bomb filled up. In the bottom of
the bomb he put a quantity of amor-
phous silica and near the top he put
a small seed crystal. This arrange-
ment was based on the observation
that amorphous quartz is ten times
as soluble as the crystalline variety,
Hence he had a condition where, in
the vicinity of the seed, the solution
was highly supersaturated with re-
spect to the seed, causing some of the
dissolved silica to deposit out on the
crystal. This was fine as far as it
went but it did not go far enough.
For the first six hours there was a
growth of 6/1000 of an inch. There-
after the rate decreased rapidly until
at the end of twenty-four hours only
2/1000 of an inch was added and
then the process quit entirely. The
Germans never did find out why this
happened or what could be done
about it.

In 1946 the Bell Telephone Lab-
oratories decided to follow up this
work. They found the trouble even-
tually. It turned out that the silica
insisted on depositing out on the
amorphous quartz in the form of
small crystals. Since the solubility
of the nutrient was now exactly the
same as that of the seed, the process
could not possibly go on. It had
starved itself to death by shutting -
off its own food supply.

In trying to make a go of the
process the Bell Laboratories made
nearly one hundred fifty experi-
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ments using amorphous silica as the
nutrient. They tried varying the
size and shape of the bomb, the so-
lution concentration and composi-
tion, adding other agents to the so-
lution, varied the temperature and
the pressure, tried agitation and cy-
clic variations of temperature and a
great many other things.

From what was learned of these
failures plus a lot of hard thought,
the investigators, Buehler and
Walker arrived at a very satisfac-
tory solution, one that appears ca-
pable of commercial use. They con-
structed a bomb of the type shown in
Figure 3 and filled it eighty percent
full of water with five percent sodi-
um carbonate added. The seed crys-
tal was put near the top, the nutrient

down at the bottom and the whole
arrangement was heated to a tem-
perature of ,about 400 degrees C,
Under this condition the process
worked heautifully. And what was
the nutrient? Broken, scrap quartz
crystals!  That was what really
made the trick work. _

The process of growth appears to
go on as follows. When the bottom
of the bomb is at four hundred de-
grees, the top is at a somewhat lower
temperature, say three hundred
eighty degrees, with the pressure be-
ing fifteen thousand pounds per
square inch. The temperature dif-
ferential causes a convection current
that circulates rather rapidly from
the bottom to the top and back again.
At this temperature and pressure,
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silica dissolves rather easily. This
dissolved silica is carried to the top
by the convection currents. The
top being cooler, the solution is
supersaturated there and the excess
silica is deposited on the seed. The
depleted solution then falls to the
bottom where it is reheated and dis-
-solves more of the nutrient.

The rates of growth are con-
sidered excellent. It is found pos-
sible to get one tenth inch per day,
day after day. A striking sample
of growth is shown in -Figure 4.
But this is not all. In the interest
of economy in production, the in-
vestigators tried mounting several
seeds in the same bomb. Figure 5
shows the results. Despite the fact
that the seeds were one below. the
other and the bottom one was quite
close to the bottom of the bomb, the
lowest crystal grew only thirty per-
cent less than the top one. So, for
all practical purposes, the problem
of growing quartz crystals may be
considered to have been licked.

The results obtained are of inter-
est to the geologists. Figure 6
shows two crystals that were grown
under identical conditions. Identi-
cal, except for one little item: The
bomb in which the large crystal was
grown had a minute leak! For rea-
sons that have not been completely
settled, the leak resulted in a much
more rapid growth. (The large crys-
tal does not have the perfection of
the smaller one, which is unfortu-
nate.) This accidental result sug-
gests that perhaps the geologists
were wrong in postulating that
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natural crystals required thousands
of years to grow. It now appears
possible that if the dissolved silica
escaped through cracks through the
earth’s surface, the large natural
crystals could have been formed in
a few days rather than centuries,

The direct generation of electrical
power from heat has been the dream
of engineers for a long time. It is
easy to see why this should be so.
The mechanisms used for the gen-
eration of electricity from heat have
always required an intermediate
step, namely, the conversion of the
thermal energy into mechanical en-
ergy. The real trouble with this step
is thé cumbersomeness of the ma-
chinery required. The mechanical
motions are large and there are mas-
sive parts moving at high speeds.
This is true for an engine or turbine
whether gas or steam.

Now it begins to look as if the pic-
ture may be changed by the piezo-
electric power generator. It still
does not satisfy the dream of direct
conversion. It does, however, get
rid of the large motions and the
massive moving parts. The largest
motions in the device are of the order
of two tenths of an inch. The
weight of the moving part associ-
ated with the largest motion is of
the order of one ounce.

This sounds fine but what are the
catches? The biggest one is that
there is a definite upper limit to the
power that may be obtained from a
single unit, This limit appears to
lie at about thirty kilowatts. If more
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power is needed, several such units
must be operated in parallel. An-
other catch is that the electrical
power is delivered at a frequency of
say five thousand cycles. It is quite
difficult if not impossible to generate
the power at the conventional power
frequency of sixty cycles. A third
catch is that while the idea has re-
ceived experimental verification,
“there are a lot of points about the
device that will give the design en-
gineers quite a headache to work
out. But it should " be emphasized
that the problems are engineering
problems and not problems requiring
the discovery of new principles.
What is the structure of the en-
gine and how does it function? Fig-

ure 7 shows the rudiments of the de-

vice disclosed by its inventor, W. P.
Mason of the Bell ILaboratories.
Some of the refinements introduced
by the inventor are omitted in the
interest of showing the basic princi-
ples more clearly. The device really
consists of three basic units, namely,
the vibration engine, the “trans-
former” and the generator proper.
The vibration engine cousists of a
metal cylinder having an intake
valve and spark plugs at one end
and a very, light piston at the other
end. When the valve is opened, a
charge of explosive mixture is drawn
from the carburetor. Ignition of the
charge creates a high pressure re-
gion at the intake end. This pres-
sure then propagates as an acoustic
wave toward the piston at a speed
of about twelve hundred feet per
second. When it reaches the piston,
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this acoustic wave is reflected and
, starts traveling back to the intake
end. However, while the reflected
wave is on its journey toward the
intake, the pressure at tWis point is
quite low. In fact, it is well below
atmospheric pressure. This then is
a suitable time to admit another
charge of the mixture and then to
close the valve.

When the wave does reach the in-
take, ignition takes place again and
the process repeats. To attain a
uniform, cyclic condition, the cylin-
der should be a half wave length
long or a multiple of it. Under this
“condition a standing wave pattern is
set up in the cylinder. Actually, the
frequency of oscillation, that is, the
number of explosions per second is
fixed by the crystal generator ele-
ment. It is clear that the element
_should be operated at resomance so
‘as to obtain the maximum output,
It is also desirable that the reso-
nance frequency be as low as pos-
sible. But this resonance frequency
depends on the length of the crystal;
the longer the crystal the lower the
frequency.

For a variety of reasons, eight
inches is the maximum convenient
length to use. As a quarter wave
length vibrator, this resonates at
five thousand cycles. Hence the
length of the vibration chamber
should be such that it is a half wave
length also at five thousand cycles.
This comes out as one and one half
inches, Or if we like a longer cylin-
der, we can take it to be three inches,
et cetera. The diameter of the cyl-
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inder should not exceed a half wave
length, that "is, one and one half
inches in this case. The diameter
must be kept down to this value to
avoid the generation of undesired
modes of vibration which would sap
the output of the vibration engine.

Let us now look at the generator.
It consists of a stack of rather thin
crystals, about eight inches in length,
cemented at one end to a metal dia-
phragm and on the other end to a
massive metal block. FEach crystal
is coated with thin, vapor-deposited
metal electrodes to which the lead
wires are attached. The crystals may
thus be electrically connected in any
desired manner. If somehow or
other we can get the vibratory power
into the diaphragm, from the en-
gine, the vibration of the diaphragm
will be transmitted through the crys-
tal and will result in the generation
of an electric current. It is easy to
see that the crystals will have their
greatest motion at the diaphragm end
and no motion to speak of at the end
anchored to the metal block.

We have mentioned that the piston
of the vibration engine has a motion
of say two tenth inches. The crys-
tals could not possibly follow this
rather largé motion. In fact they
would break long before this ampli-
tude was attained. This makes it
necessary to interpose something be-
tween the piston and the crystals so
that all the energy of the piston mo-
tion can be absorbed by the crystals
without breaking. This something
is the transformer.
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In ordinary mechanics, if we have
a small force and a large motion
available, the use of a lever will give
us a small motion with a large force.
In vibratory mechanics a lever is
called a transformer. DBut levers
can be Hquid in type, too. The well
known hydraulic press is a good ex-
ample of one. This is merely a ves-
sel filled with a liquid, closed off at
the two ends with movable pistons,
one small, the other large. If we
‘push on the small end, a small force,
will make it travel a long way. The
large piston will have a much smaller
motion hut it can overcome a large
force. This is exactly the sort of
device needed hetween the vibration
engine and the crystals. ,

It turns out that for efficient op-

eration a double leverage or trans-
former action is needed. The first
transformer uses water which, in
turn, acts on the second transformer
filled with oil. The two are sepa-
rated by a porous rubber diaphragm
which keeps the two liquids sepa-
rated. The porous rubber has a lot
of air in it which has the same ef-
fect as if the oil were filled with very
fine air bubbles. The object of this
1s to secure the correct leverage from
the second transformer. These two
transformers in tandem then permit
an efficient flow of energy from the
small force-large amplitude piston
in the cylinder to the small motion-
large force condition demanded by
the crystals.

The design as described can be
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packaged in a cylinder about six
inches in diameter and two feet in
length. It will deliver about three
kilowatts. The crystals are worked
at a power density of about sixty
watts per square centimeter. It is
estimated that by refined design, this
figure could be raised by a factor of
ten. The output of the generator
would then be thirty kilowatts.

It is interesting to make a weight
comparison with some other forms
of power generators. The weight ot
the thirty kilowatt generator would
come to about one hundred pounds,
or about two point five pounds per

“horsepower. A large fraction of this
resides in the metal block used for
backing up the crystals and could
be designed out if desirable. The
large airplane motors come at about
one pound per horsepower, but of
course, this does not include the
weight of the generator one would
have to hook on to make a strict
comparison. .

High-frequency electric mniotors

have been built-for grinder opera-
tion which weigh about six pounds
per horsepower. If one of these
were driven by a gasoline engine, the
combined weight would run to about
ten pounds per horsepower, or ahout
four times as much as the crystal de-
sign. All in all, the crystal unit will
make a very dttractive power gen-
erator when it becomes available.

Of course, the explosion engine
is not_ the only possible driving
source for the crystals. Mason has
built a design run on water power,
He converted the power in a steady
flow of water into high-frequency
oscillatory energy through the use of
the water hammer principle.

The future for the use of piezo-
electric devices looks bright. Nor
should a by-product, the techniques
for artificial crystals be overlooked.
The .idea of dissolving quartz in
water, which, a priore looked so pre-
posterous, leads one to wonder how
soon will large diamonds be grown,
using what solvent?

THE END
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Above (Fig. 4): Perfect synthetic quartz crystal.
Original seed plate visible inside. Right (Fig. 5):
Series of growing quartz crystals in harness used
in bomb. Below (Fig. 6): Spurious seeds resulting
from a leak in the crystal-growth bomb.
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