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THE
ONE-EYED
GUIDE

FE—— HE ancient adage that
“the truth will out!”
seems to have been ac-
cepted into general be-
lief along about the
time of Trial by Ordeal, examina-
tion for Witch Marks, and similar
serious matters.

Truth doesn’t “out”; it can be
extruded into view only by the ap-
plication of great pressure, skillfully
applied—and frequently the individ-
ual who does force the truth into
sight is wise to disappear himself,
Copernicus, for instance; he arrang-
ed to have his theories of the helio-
centric system published posthu-
mously, when he was safely out of
harm’s way. (He did relent, and
publish it shortly before his death—
but only shortly!) His wisdom was
shown by the reception Galileo’s
subsequent efforts received.

Galileo forced the truth into
sight; he did it by making himself
obnoxiously noisy, and by the use of
some magnificent feats of pure show-
manship. The bald-faced promotion-
gimmick of dropping weights from
the top of the famous Tower of
Pisa, for instance. As a scientific ex-
periment, it was very bad ecxperi-
ment-design; velocities reached such
high values that both his light and
heavy objects became unobscrvable,
it was an experiment very laborious
to repeat, and could not be repeated
by anyone not having a handy lean-
ing tower to use. But as a promo-
tion gag . ., .! We're still talking
about it!

Gregor Mendel discovered the
laws of genetics, and duly—and
dully—published his findings. If
Darwin had done the same with his
theory of evolution, it would, like
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Mcendel's work, have died in the
dark unnoticed. Darwin was a writ-
cr; he not only stated his hindings,
he madc them interesting, exciting,
adventurous.

It took another man, decades aft-
¢t Mendel's work was completely
and fruitlessly lost, to rediscover the
basic laws of gcnetics—and do what
Mendcl failled to do; force the truth
into sight after he’'d discovered it.

It has becn the ideal,  the fond
hope, of thcoreticians since men hrst
nvented theories, that the Truth was
its own self-starting, self-propclling,
selt-communicating  sufhciency. The
theorctician wants 1t that. way, so
that once he has discovered the
Truth, it will be all that he need do.
The nontheoretician likes the prop-
osition that the Truth 1s automati-
cally selt-convincing too—Dbecause 1n
that case, anything that he 1sn’t con-
vinced of isn't true. It's similar to
the argument that "All rea/ geniuses
are rccognized, cven 1if not right
away. You can't name a single real
venius that didn’t get the credit due
him ¢ventually, can you!” No, you
certainly can’t . . . not when “real
genius’ 1s defined (as it 1s in that
statement’s implication) as being an
acknowledged genius. “Every ac-
knowledged  genius has  been
acknowledged sooner or later,” is
the exact meaning of the statcment.

If that be accepted, then the fact
that Junius Q. Thither 1sn’t an ac-
knowledged genitus proves Junius is
a crackpot, which 1s an immcnse. re-
Liet because that means 1 don't have

THE ONE-EYED GUIDE

to Iecarn his new and highly disturb-
ing 1dea.

The result 1s that both the theo-
retictan-with-an-tdca and the citizen-
whn-has-enough-idcas-alrcady agree,
tor quite oppositc reasons, that the
Truth 1s self-convincing—that it
nced only be exposed to be accepted.

Somc of the problems concemned
in this area of trying to make the
self-cvident Truth become obvious
appear 1if you study the Naval Re-
scarch Advisory Committee’s report
on Basic Research in the Navy.”

Physically, the report 1s a very
handsome job of typography, beau-
lifully presented, with two-color
printing on every page, wide, clean
margins, and a hne, heavy grade of
pure-white book paper, bound in a
plastic binder. There are many large
four-color fold-out charts and flow-
sheets. Clearly, the job has been
done thoroughly, carefully, and ex-
pensively.

‘The report itself was prepared by
Arthur D. Little, Inc., under an Of-
[ice of Naval Rcsearch contract,

It's an excellent job of fact-gath-
ering, done carcfully and by men
who knew the fields they were
studying. It's a job that has nceded
doing—essentially, a report of re-
scarch-about-rescarch.

And it isn't going to have much
of the desired effect.

The intent i1s to show that it 1s
vitally necessary to invest more time-
cffort-money in basic research—re-
search not channeled or directed

(Continued on page 173)
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IMMORTALITY .

A Right must imply a choice.
When all men are mortal, Death 1s
nol a Right. But when there is—
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IMMORTALITY FOR SOME

T E WAS on the run

again. This time there

= was no exhilaration 1in

i =' it, only a dull expecta-

tion of defeat. You

couldn’t hide in society from society
forever.

His greatest advantage had always
been that the police, smugly certain
that there couldn’t possibly be any
crime they didn't know about and
hadn’t already solved, were always
slow to investigate things they de-
cided were none of their business.

Another big advantage had been
that so far he had always been alone.
This time he wasn’t alone. As he sat

on the beach under the blazing Flot-
9




ida sun, he waved occasionally to a
girl in a silver swimsuit who was
bathing in the shallows.

If the police weren't looking for
him, he was still safe. But this time
the police would be looking for him,
and that meant that at any moment
a heavy hand would drop on his
shoulder and his freedom and his
life would be over.

Thinking back, he couldn’t put his
finger on any mistake he had made,
any avoidable mistake. Of course, if
he hadn’t gone to the Blue Moon
night club, things would have been
different. Lacking second sight, how-
ever, he could hardly have known
that. It might have been better if he
had given Marita a false name, But
then, giving a false name could be
even more dangerous. You couldn’t
stop people who knew you under
one name meeting people who knew
you under another.

A bronzed young Adonis ran into
the water, straight for the girl in
the silver swimsuit. Ignoring him,
she blew a kiss up the beach, and the
self-confidence of the Adonis fal-
teced. He swam out past her.

The man on the beach waved back.
She was in love with him, obviously.
He wondered if she knew he wasn't
in love with her—if she was going
to be hurt.

Barely a dozen feet from him the
air crackled. Sometimes that hap-
pened when you were being peeped
by transmitterless TV. Feeling an im-
pulse to jump up and run, he fought
it down. If it was TTV, the more
unconcerned vou could be the better.

What you had to remember was that
when the air popped, that was like
seeing a cop. Naturally you'd soon
land in trouble if every time you saw
a cop you took to your heels.

All the crackle meant was that
scmeone had looked at him. That
might be the end, it might be the
beginning, or it might be an abortive,
unimportant episode in the course of
a search for somebody else.

Two women passed him, walking
along the beach. Neither of them
could afford to wear swimsuits, but
both were wearing them. One said:

“See that girl in the silver bathing
costume? That's the type I mean.”

“What type?” the other asked.

“Too naive to be true. Baby blue
eyes. Curves she pretends she doesn’t
know about. I bet she’s forgotten
more about men than you and I ever
knew.”

It was amazing, the man on the
beach thought, how shrewd women
could be about women. That one had
sounded just like Susan Sonnenburg.

Susan Sonnenburg . . . in a way it
was her fault he was on the run
again. Although Susan had ceased to
exist more than a week ago, Susan
had unwittingly set things in train
which had resulted in the present
situation. Why hadn’t she minded
her business?

“Right to the front door, please,”
said Susan Sonnenburg firmly, as the
cab dipped to land a block away
from the Musicosmos Building.

“Sorry, lady, I got no VIP license,”
said the cab pilot. “If T touched
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down on the Musicosmos frontage,
the air would be blue with cops be-
fore you could get the door open.”

“No, it wouldn’t. I have a card.”

"OK, let's see it.”

“I'm not going to rummage for
half an hour in my bag. Kindly take
my word for it.”

“I ain’t taking no chances, lady.
You can walk from here.”

"I most certainly can not walk
from here, and I don’t intend to try.
At my age I get quite enough exer-
cise changing my mind.”

The pilot grinned. “Say, if you
rate a card, I should know your name.
Who are you, lady?”

“I said I had a card,” said Susan.
“You very rudely doubt my word.
Why should you believe me if I tell
you I'm Martha Washington ?”

The pilot suddenly thought ot
something and looked down at her
hands. Obstinately, perversely, she
put them behind her.

But his face had lighted up. “You
are Susan Sonnenburg, the pianist,”
he said. "I got your record of that
Chopin sonata, the one in D TFlat.”

"B Flat Minor,” said Susan.

“"Have it your way. Five flats any-
way. You play the funeral march too
fast. But sure, you got a card. T'll
land you right away.”

The cab hopped the block to the
Musicosmos Building and dropped
gently toward the reserved landing
lot.

“I don't play it too fast,” Susan
retorted. “You just listen too slowly.”

“And the movement before that,”
said the pilot, “the one with the

IMMORTALITY FOR SOME

chromatic chords runaing up, you
take like a funer2l march. When it
comes to the bit that ought to o
faster, you keep it the samc speed.”

“You ougit to hear me play Minuet
in G,” said Susan acidly. "I often get
some of it nearly right.”

The pilot touched the button that
opened the door. When Susan opene.l
her purse he shook his head. "Th:s
one’s on me, Miss Sonnenburg.
When I said you played. the second
movement too slow and the third
too fast, I didn't mean I didn't
like it.”

“Well, there's no need to rave en-
thusiastically about my performance
like a lyric poet,” said Susan sarcasti-
cally and hobbled inside, leaning on
her stick. ’

The Musicosmos Building swelled
to heaven like a2 hymn of praise.
Music made money these days, even
serious music. Some people said the
change had come when the schools
started to teach children not to be
scared of thinking, not to be afraid
of being different, not even to be
ashamed of secret cravings for taste
and culture. Others said that when
detection and punishment not only
caught up with crime but got 'way
ahead of it, what was there to do but
make strictly legal love, read books
watch TV and even listen to
Beethoven and Brahms? A third
group, the supreme optimists, said
Who knows—maybe the human race
1s maturing at last?

Sixty years after Borodin died his
music was made into a hit musical
consisting mainly of lush blondes
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brunettes and redheads wearing di-
aphanous pants and jewels. Two
hundred years after Borodin died his
second symphony, in its original
form, topped the hit parade. It all
went to prove something.

Old Benny touched his cap to
Susan as she entered the building. He
was even older than she was, nobody
knew how old.

“They're ready for you in Studio
Seven,” he mumbled, shook his head
for no obvious reason, and gave her
his arm. Susan took it gratefully.

She had had a bad fall eight
months before, and although it had
been easy enough to pin the broken
bones, she’d been hardly as good as
new since. Curiously enough, as
science made things easier for the
average person, things became tough-
er and tougher for the semi-cripple.
In the Nineteenth Century if you
were old and tottery—and rich—
you'd have servants to help you
around and wrap you up and even
carry you if necessary. Now there
wasn't a personal servant left in the
United States, and you had to walk
farther—because of the parking prob-
lem—climb more stairs—since there
were no pedestrians on traffic lanes
any more—and cope with more high
steps—cabs, buses, escalators—than
any Nineteenth Century lady of ad-
vanced years had ever had to do.

It was for that reason that Susan
had always appreciated the shambling
but gentle helpfulness of Old Benny.
As this was the last time she would
need it, she stopped suddenly, unable

to let the occasion pass without some
word of thanks.

“Benny,” she said. “I'm an old
woman, and crotchety, and dried up.
Why have you always been so nice to
me?”

The abrupt question was too much
for him, His vacant, friendly face
registered bewilderment and conflict.
He seemed to feel something was de-
manded of him but had no idea
what.

“Never mind,” said Susan with un-
usual gentleness. “'I want to tell you
I've appreciated your kindness, any-
way."”

“Kindness?"" said Benny, still be-
wildered.

“Like now. Like getting cabs for
me and making the pilots bring them
right to the front door. Like fixing
a room for me that day I felt sick.
Like cutting a bit off my stick when
I said it was too long. Like bringing
me sandwiches at a long rehearsal.
Like—"

“It's my job, Miss,” said Benny,
embarrassed. "'I'm carctaker, odd-job
man. Most of the day I don't have
nothin’ to do. So I—"

“So you help anybody who needs
help. I know. I guess I'd have gone
on for years taking you for granted,
Benny, only today something made
me realize how much you'd done for
me, in a lot of little ways.”

She hesitated, for what she wanted
to tell him was rather like telling a
hungry man she had just had dinner
and now she had to go to a banquet.
But she couldn’t just disappear with-
out a word, without saying good-by.
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Old, inarticulate, not too bright and
awkward as he was, she liked old
Benny.

“Today is the last time I'll be
here, Benny,” she said quietly, her
usual sarcasm absent. “I'm making
my last recording today, then going
for Rebirth.”

The sudden blaze in his dim eyes
startled her. But all he said was:
“Yes, Miss Sonnenburg.”

“I once hurt your feelings by offer-
ing you a tip,” she said. “I'm not
going to do it again. I know you
don't do things for any reward. But
have you ever heard of an honot-
arium?”

“Orrorrarian?”

““Sometimes when someone’s done
something over and above his duty,
or his job, or his obligations, people
want to express their gratitude some-
how. So they give him something and
call it an honorarium. That isn't like
a tip, Anybody can accept an hono-
rarium.” )

“What does an orrorrarian look
like?”” Benny asked doubtfully.

“All T can give you is money. But
you can take it and buy anything you
like, and whatever you buy will re-
mind you of me. Thanks, Benny—
and good-by.”

She left him outside Studio Seven,
three crumpled notes in his hand.
Painstakingly he smoothed them out.

Two hundred and fifty dollars,

They weren’t ready for her in
Studio Seven after all. Collini, the
conductor, hadn’t finished shaping
the suttis.

IMMORTALITY FOR SOME

Most recordings were like jigsaw
puzzles since the advent of wave
matching. Although some old-fash-
ioned conductors and performers still
adhered to the old hit-or-miss meth-
ods, what usually happened these days
was that a master was prepared, a
blueprint for a particular perform-
ance, a sort of picture of the desired
orchestral sound. This visual master
could easily be transferred direct into
sound, but, if it were, it would be of
interest only to music students. It
would be entirely too mechanical for
anyone else.

When the master was complete,
the orchestra would record the music
and an automatic process of com-
parison would be carried out. The

‘machines would ignore the nuances

of expression and phrasing which
they didn’t understand, but would
point out the factual, measurable dif-
ferences which they did—where the
second trumpet played an E natural
instead of an E flat, where the second
violins swamped the firsts, where
somebody in the woodwind squeaked
during a rest. The engineers, con-
ductor, soloist if any, and supervisor
would go over these points carefully,
deciding what didn’t matter, what
they preferred as played to what was
on the master, and what would have
to be done again.

This system didn’t produce music
of any greater artistic worth, it mere-
ly produced much more immaculate
music much quicker.

Collini hadn’t quite completed his
orchestral master, so Susan withdrew
to a rest room off the studio while
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he did so. To her disgust, Weygand
followed her.

“So this is the last Susan Sonnen-
burg recording session,” Weygand
sighed sententiously.

“When you make a statement like
that, Mr. Weygand,” said Susan,
“one cannot but agree with you.”

He was a fussy, conventional little
man. Indeed, his job was to be con-
ventional. He was one of the directors
of Musicosmos, and what he liked,
nearly everybody would like.

“The Mozart G Major, Kéchel
453, Weygand mused. “One could
have wished the last work you re-
corded could have been something
grander and nobler—Beethoven’s
‘Emperor,’ for example. But then, we
have the ‘Emperor’ you recorded
fourteen years ago.”

“As you say.”

“Aren't you a little sad—a little
regretful 7 Weygand asked. “After
all, you prebably won't be a pianist
again. You may not even be a must.
cian. You may not be famous."”

If she shocked him, he might go
away. "On the other hand, I won't
have to go to bed alone any more.”

Weygand had a literal mind. “‘Yes,
you will, for years yet. At least four
years.”

Susan resigned herself to the con-
versation. If she was honest with her-
self, which she usually was, she was
forced to admit that the only real
reason for her dislike of Weygand
was the practical musician's contempt
for the theoretical musician. Plus the
fact that you always knew what he

was going to say before he said it.

“I've done most things a pianist
can do in music,” she said. I would-
n’t want to do them all over again.”

“"Wouldn't you?” said Weygand
wistfully.

"Maybe this time I'll be a jazz
trumpeter or a blues singer.”

Weygand sniffed. “That wouldn't
be right. You're a great artiste, Miss
Sonnenburg.”

“I've got a fair rating on the
mechanical side. Perhaps I'll turn out
to be a physicist or a doctor this
time.”

“A scientist!” said Weygand, hor-
rified.

“Oh, it's all right,” Susan reas-
sured him blandly. “According to my
rating, T wouldn’t be a very good one.
That makes it all right, doesn’t it?”

Weygand was struck speechless—a
consummation devoutly to be wished.
She enjoyed the silence until sudden-
ly she thought of something Weygand
could and would do for her. “Mr.
Weygand,”. she said, “you know old
Benny?”

“The caretaker? Of course.”

“Would you do something for me?
Would you have him tested ?”

“What do you mean, tested?”

She could hardly say: For Rebirth.
The idea was too fantastic. Rebirth
was the prerogative of the Top Ten
—the top ten per cent of the popula-
tion on the VTC scale (value to the
community).

Ten per cent was a pretty wide
band, really. Susan, of course, was
well up in the top one per cent on
the VTC scale. Everybody she knew,
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all her friends would quality. Any
college graduate, any executive, any
artist, writer, musician, technician,
doctor, nurse—indeed, practically
anybody who had achieved moderate
success in anything—was almost sure
to qualify for Rebirth.

Everybody Susan knew,
Benny.

She couldn’t explain to Weygand,
of all pcople, the feeling she had.
The feeling, the intuition, the hunch
that there was more in Old Benny
than met the eye. She was well aware
that she was biased—she liked Benny,
and he might die at any moment,
strong and healthy though he ap-
peared to be for his age. It was
natural for her to want Rebirth for
him for no more reason than that he
was a good Joe.

Yet she was sure that there was
more to it than that. The VTC scale
included intelligence, a wide variety
of talents, and among many other at-
tributes a thing called afhnity, some-
times called empathy. In a word, this
meant that though Rebirth eliminated
all psychosis anyway, a good Joe was
always more likely to qualify, other
things being equal, than the kind of
feilow who tore the wings oft flies.

Benny would rate high on affnity,
if nothing else.

"You know what a test i1s,” she
said irritably. She didn’t want to say

the VTC test. That was for Rebirth.
“The musical capacity tests?”
“Sure; they’ll do,” she said. The
MC tests were for an entirely differ-
ent purpose, but they included a
sketchv intelligence test and an even

EKCEPt
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sketchier personality rating. If Benny
turned out to have any talent or
capacity or intelligence or potential,
the tests would show it, and sending
him for a VIC rating would be a
matter of routine.

“Anything you say, Miss Sonnen-
burg,” said Weygand. "You trying
to prove something about Benny?”

Susan dodged the question. ""You'll
do it?"

"Of course.”

One of the engineers tapped on the
door and opened it. “Ready for you
now, Miss Sonnenburg,” he said.

It was no ordinary session. Every-
body knew that immediately it was
over, Susan was going straight to the
Rebirth Institution. Although that
wasn't death, although only relatives
and female ones at that cried when
somebody went there, although every-
body who rated Rebirth was cordially
thankful and everybody who didn'’t
wished passionately that he did, in
some ways it was just as final as
death. Susan Sonnenburg the pianist
would be just as dead as it she drop-
ped away from the piano keyboard
now with heart failure. She wouldn’t
be told that she had ever been Susan
Sonnenburg unless the psychologists
decided it wouldn’t do her any harm
to know, and the psychologists werc
known to have a bias against such
disclosures.

They had to be pretty careful over
the wave matching, for there could
be no re-takes, not of Susan’s part
anyway. Curiously, when everybody
was ready for a long and hard ses-
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sion, everybody hit top form at once
and hardly anything had to be done
again,

When Susan saw that her solo part
was safely taped, she turned and
went out through the rest room so
casually that Collint and Weygand
and everybody else assumed she was
merely going to the washroom. But
she went right on out of the build-
ing, avoiding even Benny.

Susan didn't like farewells,

The cab pilot who took her to the
Rebirth Institute was surprisingly
casual, too. “"Sure, you're the pianist,”
he said. "Guess I'd better be specially
careful. You don’t want to get killed
on your way to Rebirth.”

"As you say,” Susan agreed.

“"I'm coming here myselt in about
sixty years. You wouldn't think a
cab pilot would rate Rebirth, would
you?’’

“So you'd better be even more
careful. We don’t both want to lose
our chance of immortality, do we?”

They didn't. As Susan hobbled n-

to the big square building which was
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the Rebirth Institute she sighed
gratefully at the thought that the next
time she had to walk she’d be able
to run if she liked.

Weygand picked up the phone.
“Yes, this is Weygand of Musicos-
mos. Rebirth Institute? Yes, of course
... Benjamin Rice? He could be on
the staff here, but the name doesn’t
ring a bell. Susan Sonnenburg named
him as what?"

“"We usually question people who
were personal friends of our sub-
jects,” the quiet, anonymous voice
said. "Their own information about
themselves is too subjective, of
course, Miss Sonnenburg said this
Benjamin Rice, Musicosmos, could
help us.”

“Let's see, it's been three days
since she went for Rebirth,” said
Weygand. “"How's she coming?”

The anonymous voice seemed
faintly surprised by the question. “"As
expected, Mr. Weygand. A routine
case. No complications. Now, this
Benjamin Rice—"

“Wait a minute. Could that be old
Benny? Look, I'll make inquiries and
send over Rice, whoever he is, just
as soon as I can. O.K.?”

“Thank you, Mr. Weygand.”

On the house phone Weygand
called Personnel. “Who's Benjamin
Rice?” he asked.

Checking took less than a minute.
“One of the caretakers, Mr. Wey-
gand. Do you want his file?”

"No, that’s all, thanks.”

He rang Benny's tiny office.
“Benny? This is Weygand. The Re-
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birth Institute just called. Miss Son-
nenburg left your name there. Seems
they want to ask you some questions.
Now don't get worried, there’s noth-
ing wrong. Just routine. Will you go
over there right away? And
Benny—"' ‘

He had just remembered, guiltily,
that he had promised Susan to have
an MC test run on Benny. He hadn’t
forgotten; he had merely not remem-
bered.

“It doesn’t matter,” he said, and
hung up. He'd call Walter Jennings
of the testing bureau and Jennings
would send for Benny when he was
ready. In fact, just to make sure the
matter didn't slip his mind, Weygand
picked up the house phone and called
Jennings right away.

Benny took his coat from a hook
and put it on slowly, thoughtfully.
Something crawled inside of him at
the thought of going to the Rebirth
Institute. However, there was no help
for it. He left a note in bold block
letters on his table, OUT ON
BUSINESS, and walked out.

Benny Rice was over a hundred
years old, and sometimes in the Musi-
cosmos Building he looked it. But as
he walked to the Rebirth Institute—
it didn't occur to him to take a bus
or cab, although the distance was two
miles and cither Musicosmos or the
Institute would certainly have paid
for the ride—he gradually straight-
ened, his eyes brightened, his chest
expanded, until by the time he had
walked a mile he could have passed
for fifty. Since the normal expecta-
tion of life these days was about one
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hundred seven, a man of fifty was
quite young.

Physically, Benny was a remark-
able specimen, so remarkable that to
avoid notice at Musicosmos, where
they knew exactly how old he was,
he habitually moved a little more
slowly and much more awkwardly
than he might have done. Outside
Musicosmos he was always prepared
to pretend to be fifty if he could get
away with it. He usually could. With
luck, he had another forty ycars of
life remaining to him.

The Institute from the outside was
2 cold, white, bare, impersonal build-
ing. Inside, the difference was start-
ling. The furnishing and design sug-
gested a luxury hotel rather than a
hospital or a nursing home.

“"Benjamin Rice?” said the smart
blond receptionist. “That’s right, Dr.
Martin wants to see you. He's out
in the gardens. Sammy here will take
you to him.”

Sammy was a redhaired youth who
didn’t talk. This puzzled Benny, for
Sammy looked- friendly and chatty.
“"What's the matter, son?” he asked,
as they emerged into the gardens be-
hind the Institute. “Cat got your
tongue ?”

Sammy gave him a look so alive
with intelligence and mischief that
Benny cxpected a smart retort. But
what Sammy said was: “Da-da.”

Benny understood then, and grim-
aced at his own dumbness. Sammy, of
course, was one of the Reborn. He
had all the intelligence he would
ever have; he just hadn’t learned to
talk yet.

The receptionist was probably an-
other Reborn. Naturally, if the Insti-
tute had to keep people in their carc
for nearly four years, they'd put them
to work.

Dr. Martin looked no more than
twenty, but he couldn’t be a Reborn.
Rebirth wasn’t run like an exclusive
social club. Although necessirily the
Reborn had to be kept together to
mature and re-acquire the basic in-
formation which every intelligent
citizen was assumed to possess, as
soon as possible they were dispersed
far and wide and mingled with the
rest of society again. Martin wouldn't
be a Reborn because no young Re-
born doctor would be encouraged or
allowed to hide himself from the
world in the Rebirth Institute, It
would be like going back to the
womb.

He looked up with a grin. "Ben-
;amin Rice?”

"Everybody calls me Benny.”

“Sure. O.K., Sammy, you can go
back to the desk.”

They were standing on a huge
lawn on which scores of deckchairs
were arfanged in neat rows. Al-
though there were no nurses and no
supervisor except Martin, the scene
looked normal enough at first, like
any lawn in any rest-cure sanatarium.
But then one noticed that all the oc-
cupants of the deck chairs were about
fourteen, that they were all in the
deep sleep of heavy sedation, and
that they all, boys and girls, wore
plain  white smocks. The white
smocks, like baby doll pajamas ex-
cept that there was no attempl n cut

18 ASTOUNDING SCIENCE FACT & FICTION



or trimming to make them look at-
tractive, were strangest of all, for it
was obvious that no ordinary boys
or girls of fourteen would consent
t0 wear them if they had any choice
in the matter.

Clear-skinned and healthy though
they looked, these overgrown infants
had minds as empty as a scarecrow’s
pocket. The boys didn’t even know
they were boys, nor the girls that they
were girls.

work at Musicosmos,

“You
Benny?"

“I'm the caretaker.”

Martin seemed puzzled. “How did
you get on with Miss Sonnenburg?”

“Swell, doctor. She was a fine lady.
I was sorry when she came here.”

“Sorry? You wouldn’t want her
“to die, would you?”

“She was a fine lady,” said Benny
vaguely.

Martin was more puzzled than
ever. Susan had filled in Benny's
name on the reference sheets as a
friend who could be consulted if
necessary on her personality, behav-
jor, and temperament. Martin had
assumed that Benjamin Rice would
be a colleague of Susan’s, a musician,
writer, artist or something of that
sort.

. “Tell me about her,” Martin said
encouragingly.

“She was always nice to me. She
said I was nice to her, but I don't
know what she meant. Of course she
couldn’t get around so well, not since
she fell that time, and I helped her
around, little things like that. They
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said she was a great pianist, but I
wouldn't know about that. All I
know is, she was a fine lady.”

Martin was silent. It was obvious
that Benny wasn't going to be able
to tell him anything useful. Presum-
ably Susan Sonnenburg had entered
Benny's name as a joke, just as under
“Other Activities” she had put down
tiddleywinks.

It would be easy enough to find
plenty of other people who had
known Susan Sonnenburg well. The
interesting thing was that Susan had
elected to put down Benny's name.
Was it just a pointless and rather
tasteless joke, or was there something
back of this?

“How long did you know Miss
Sonnenburg?” he asked idly.

"Just a year. No, a little less. I
went to Musicosmos last September.”

So that was that. Martin discarded
the idea that Sonnenburg and this old
man had once been lovers, long ago.
It was a pretty fantastic idea anyway.

Martin stood up. He'd have to find
someone else to give some impres-
sions of Sonnenburg for the case
book. Benny was a nice old fellow,
but not very bright.

"Would you like to see Miss Son-
nenburg now?” he asked.

Benny took an involuntary step
back. “No,” he exclaimed vehe-
mently.

That was interesting. Could they
have been lovers, long ago?

“She isn't Sonnenburg any more.
But if you liked her, Benny, I think
you should see her now. She’s differ-
ent, of course. Still, I think when
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you've seen her you won’t feel so bad
about it. There’s a lot of happiness
ahead of her.”

Unresisting, Benny was led across
the lawn. Martin stopped beside a
deck chair and pointed. Benny
caught his breath.

The girl in the chair, in a deep,

drugged sleep, was about fourteen,
like all the others on the lawn. Her
smooth, pretty face was vaguely re-
miniscent of Susan’s. It was full of
intelligence and absolutely empty of
experience. But for the intelligence
in it and the hint of a sense of
humor, it was the face of a beautiful
idiot. :
Rebirth was a convenient name for
something which was nothing of the
kind. People weren't reborn, they were
wiped clean and rapidly refurbished
in a culture tank. The clocks of their
lives were set back eighty years. They
got new cells for old, youth for age.
To pay for it they had to give up
all they had ever known.

The girl who slightly resembled
Susan wore a plain smock which
made no concessions to sex. Her body,
although barely nubile, was at least
as beautiful as her face. She looked
like a newlyborn child who some-
how had the body of an adolescent,
which was pretty near the truth.

Betty Rogers—Martin was careful
not to mention her new name to
Benny—had all the talent, capacity
and intelligence of Susan Sonnen-
burg. Whether she would turn out
to have the same personality was
anybody’s guess. In a particular case,

no one could say how much of the
personality grew from heredity and
how much out of environment, Betty
and Susan had the same heredity, but
environment was going to treat them
very differently. Probably Betty would
be happier than Susan and would
accomplish less. But it was quite pos-
sible that Betty would accomplish
even more,

"I thought she’d be a baby,” Benny
said hoarsely.

Martin  shook his head. “We
could do that, but it’s unnecessary
and even undesirable, We've im-
proved on nature. In nature a child
takes twenty years to grow up men-
tally and physically. We can teach
them enough in four years. At
eighteen, she’ll be in no way inferior
to a girl who's had a normal birth
and childhood. We don’t take them
back the other side of puberty be-
cause we have enough time as it is

and this way we avoid a lot of

emotional problems. It's almost cer-
tain—"'

His voice trailed away. He'd been
talking as if Benny had turned out
as he expected. The old man’s be-
wilderment showed he was wasting
his time. :

Martin led him back across the
lawn. “Thanks for coming, Benny,”

he said. "You've been a great help.

I just want to talk to a few people
like you who knew Miss Sonnenburg
well. Now, maybe you can tell me
who I should see next?”

“You should see Mr. Collini,” said
Benny, proud to be consulted. “He’s
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a conductor. Miss Sonnenburg worked
with him a lot.”

“Thanks, Benny. I'll do that.”

On the way back to the Musicos-
mos Building, Benny slouched and
looked his years.

Susan Sonnenburg was gone. The
beautiful half-child half-woman he
had seen was not Susan Sonnenburg
and would never be Susan Sonnen-
burg.

But strangely enough, that hardly
affected Benny and was not respon-
sible for his depression. After all,
Susan had been at an age where
death at any moment was a possibil-
ity, approaching an age when death
was a. certainty. (Only five years
younger than he was.) She was not
more dead now than she would have
been if she had actually died. By
reckoning, she must be less.

When Benny got back to his single
room- that evening, he took out. the
two hundred fifty dollars Susan had
given him, untouched so far, “Buy
something that will remind you of
me,” she had said.

He didn't want to be reminded
of her. There was no point in re-
membering her. The sensible thing
was to put the money with the rest
and forget where it came from.

He took a large envelope from
behind the old-fashioned dressing
table and looked in it. Two thousand
dollars. He didn’t want or need more.
Closing the envelope, he put it back.
The money Susan had given him was
still on the table.

Susan Sonnenburg was gone, fin-
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ished. He would get rid of the
money she had given him as quickly
and completely as possible. Scatter
it to the winds. Keep nothing of it,
not as much as a book of matches
from a night club.

Night club. He hadn’t been in one
for twenty years. He wouldn’t end
his life heartbroken if he never en-
tered one again. Still, when you were
trying to get rid of money without
actually burning it—

From a cupboard he produced
evening clothes which were cheap
but well-cut, so well-cut that when
he put them on they entirely ceased
to look cheap. They also made him
look younger—not in years as much
as in spirit. A man of seventy danc-
ing a jig looks much younger than
a man of sixty in a bathchair. People
might still estimate Benny's age
pretty accurately. Nevertheless, he
would look less out of place with
girls of twenty than many men half
his age.

He was not unaware of this.

Whistling  contentedly, if not
particularly tunefully, as he dressed,
he thought without regret about
Susan. It was easy to get sentimental
when people died or went for Re-

~ birth, but the truth was that neither

Susan nor anybody else for the last
twenty years had ever come close
to being a friend of his. He couldn't
allow that. He might allow women
to fall in love with him, if they
could and would; he couldn’t allow
anyone, man or woman, to become
a friend,

But Susan could have been a friend.
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Ready for the pleasures of the
evening, he had a good meal at a
restaurant nearby, lingering over it.
It wasn't 2 big meal, but it was a
well-chosen one, washed down by a
bottle of Yugoslav Riesling.

Then he went to the Blue Moon.
Before going to the bar he paused
to watch the floor show for a few
minutes. A magician with some elec-
tronic tricks in keeping with the Blue
Moon's cover charge was getting far
less attention than he deserved. Some
of his gadgets were radio-controlled.
When he blindfolded himself he
used radar. And all his animals were
beautifully designed robots. Someone
should have told him to be old-
fashioned and put a few girls in the
act.

There were two girls at the bar
as Benny approached it, one in pink
whose lines were uncertain and one
‘in red who showed how the other’s
ought to have gone.

“Hi,” said the girl in pink.

Benny's smile for the pink girl was
much brighter and friendlier than the
look he gave the girl in red. Yet he
made the situation clear in the nicest
possible way, and the pink girl sighed
philosophically.

“This is Marita,” she said. “Buy
me a drink and I'll blow.”

Marita didn't look like what she
was, any more than the top members
of her profession throughout history
had looked like what they were.
Apart from fitting her like suntan,
her gown was decent, and she looked
intelligent.

When he arrived at the Musicos-

mos Building next day, nothing re-
mained of the money Susan had given
him except a slight hangover and a
feeling of lassitude natural enough
in a man of his age.

Jennings dropped a file on Wey-
gand’s desk. “I did that test you
asked me to do—on Benny Rice.
Want to look at the results?”

“Not unless there’s anything in-
teresting in them. Is there?”

“"Depends what you call interest-
ing.” :

Jennings was a tall, untidy man
who spent most of his life looking
tired and disinterested, grinding
along like a motor working on low
voltage. Now and then, however,
something would excite him. Im-
mediately he would get the right
voltage from somewhere and would
sparkle like champagne.

His disillusionment arose out of
the fact that few people understood
or cared about his subject. He spent
half his life explaining that his tests
were meant to isolate potential, If
somebody had an astronomical M.Q.
of 185, that didn't mean he'd be
a great composer, or recording star,
or conductor. It merely meant he had
an M.Q. of 185. Other things being
favorable, he might amount to
something musically. Other things
being exactly right, he must amount
to something, if he started soon
enough and on the right lines. Other
things being in any way unfavorable,
he’'d make a good bus driver or clerk.

“Well, is he a musical moron?”
Weygand asked.
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“Not quite that. A musical moron
would have an M.Q. of 70-80.
Benny’s 42—that makes him a musi-
cal imbecile.”

Weygand sighed., “‘Thanks, Jen-
nings.”

“What was the idea, anyway?”

“Susan Sonnenburg wanted him
tested. Feminine intuition, I guess.”

Jennings momentarily lost his
harassed look and genuine enthusi-
asm came over him. “If Susan Son-
nenburg requested it, I know what
she was thinking about. Rebirth.
She’d sensed that Benny wasn’t as
dumb as he looks. And she was
right.”

IMMORTALITY FOR SOME

"You mean he’s 2 Rebirth pros-
pect? With an M.Q. like that?”

The harassed, tortured look settled
back on Jennings' face. "“President
Fuller has an M.Q. of 61,” he said.
“That doesn’t stop him being almost
off the top end of the VTC scale.”

Weygand’s eyebrows indicated
mild, not particularly interested
surprise. "My M.Q. is the same as
my VTC rating.”

“And you're in a musical admin-
istration job.”

“So what?”

An expression of agony crossed
Jennings’ face. Sometimes he won-
dered why he bothered. -
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“Want me to run a VTC test on
Benny?"

“If he had a high rating, it would
have been discovered long ago,
wouldn’t it?”

“'Oh, sure.”

 “Then forget it. I've done all
Susan asked me to do.”

But Jennings didn't forget it. As
he returned to his own department,
he was mentally revising his assess-
ment of Benny. Told nothing of the
background, he had assumed the test
had been requested because somebody
thought Benny had musical ability.
Well, he hadn’t—to put it mildly.

Jennings had known Susan Son-

nenburg quite well—in one respect,

better than anyone else. He knew
her test ratings. M.Q., 141 ("'Only
141?” Weygand had said once.
“That just shows what your tests are
worth, Jennings. She’s the greatest
pianist in the world.” Jennings had
tried to explain how an M.Q. of 141
or even less could be enough for
someone of Susan's intelligence and
tenacity. You needed more than po-
tential to achieve success in any-
thing). 1.Q., 155. Mechanical ability,
139. VIC, 198.

Damn it, there was nothing wrong
-with the tests if only you used them
with a grain of sense. Those three
figutes of Susan’s told a clear story—
1.Q. 155, mechanical ability 139,
VTC 198. Obviously she rated pretty
high on intuition. There still wasn’t
any way to test intuition directly, but
like radium in pitchblende it could
be inferred. If 141, 139 and 155

averaged out at 198, there was some
radium around somewhere,

Jennings, a mathematician and a
scientist, was prepared to back
Susan’s hunch about Benny. Not that
he cared about Benny as a person.
What interested him was the opera-
tion of the testing system.

Back in his office he phoned a
request to the Federal Rebirth Insti-
tute for Benny’s registered VTC rat-
ing. In fifteen minutes it came back:
31.

When he saw that he caught his
breath. His eyes glowed as he
switched on his own auxiliary power
supply and became a human bull-
dozer. There was something here
that had to be investigated, something
that wasn't right.

The VTC rating of 31 was impos-
sible. Benny was a musical imbecile,
true. The rest of the tests hadn’t
shown him up as any kind of genius,
either. But a VTC rating of 31 meant
someone was unemployable—far be-
low the capacity of a caretaker, There
was something strange here. Some-
thing strange and exciting.

Jennings sent for Benny again. He
came at once. “You wanted me, Mr.
Jennings?”

"Yes, sit down there, Benny. I
guess you wondered what that test
this morning was for. The truth is,
Susan Sonnenburg requested it. She
didn’t say why, but my guess is she
thought you'd rate Rebirth.”

“I don’t” said Benny simply.
“And I'd rather not go into it again,
if you don’t mind, Mr. Jennings.”

“Just for curiosity,” Jennings
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said, "I found out your official VTC
rating, Benny. It's 31. Now that's
impossible. Take my word for it, it's
all wrong. Tell me, do you remember
anything about that test?”

“Not much. It was seventy years
ago.”

Jennings leaped to his feet. “If
you really rated 31, Benny, you
wouldn't remember it was seventy
years ago. You wouldn’t be able to
calculate it was seventy years ago.
Understand ?”

“If you say so, Mr. Jennings.”

“What else do you remember
about the test seventy years ago?
Was there anything special about it?
Were you sick, ot anything?”

“I don’t remember, Mr. Jennings.”

“Would you like to do that test
again?”’

“No, Mr. Jennings.”

The blunt, unequivocal answer
threw Jennings for a moment. “'But,
Benny, that rating’s all wrong. It
must be. I can’t promise anything,
of course, except that you must be .2
lot higher than that. How much
higher I don’t know.”

The top ten per cent were those
above 120. It was highly unlikely
that Benny was anywhere near 120,
and Jennings had no desire to raise
the old man’s hopes, even with Susan
Sonnenburg’s hunch to go on. But
the test had to be carried out.

"Look, Mr. Jennings,” said Benny
appealingly. “All my life I've known
Rebirth wasn’t for me. I've grown
old knowing other people could look
forward to it, but not me. Long ago
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I came to accept that. T've taken it
for granted for so long I don’t want
Rebirth—can you understand that?”

"Well, you don’t have to have it.
People aren’t forced to go for Re-
birth, you know—unless their rating
is so high that society just can't af-
ford to lose them. Benny, I want
you to take the test just to set the
record straight. Your VTIC rating
isn’t really 31, and never was. Sup-
pose it’s 70 . .. 100 . . . even 110.
Wouldn’t you like to know that—
just so you won't go on thinking
you're a no-good never-was?”

Benny shrugged. “If you like, Mr.
Jennings. Anything you say.”

Later that day Jennings had the
result. He stared at it incredulously.
VTC, 30.

He didn’t know what to say to
Benny. Now that it had happened,
now that there was no conceivable
doubt, possible explanations suggest-
ed themselves to him.

Just as Susan Sonnenburg could
total more than the sum of her parts,
Benny could total less. 1.Q. 98. M.Q.
42. Mechanical ability, 116, Mathe-
matical ability, 126—an incredibly
high rating for a caretaker, that.
Self-assertion, 41—just as incredibly
low, that one. Memory, 110.

Nothing on the card lower than
41, rising through 126, and the

. VIC rating was 30. It could have

been criminal, psychotic, antisocial
tendencies that brought the figure
down, but it wasn’'t. The antisocial
tendency figure was neutral,
Jennings solved the problem of
what to say to Benny by not seeing
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him at all. He merely sent down a
note saying the new test confirmed
the old one.

Then he tried to do what Weygand
had told him to do—forget Benny.

Benny's single-room apartment was
twenty minutes’ walk from the Musi-
cosmos Building. As he walked home,
he was wondering whether to leave
Musicosmos. He was cool, unalarmed.
Unworried, he weighed the two sides
of the question.

On the one hand, once people
started getting interested in you they
usually went on until they found out
altogether too much. On the other
hand, if you stood your ground for
once and brazened it out, all curiosity
about you might be stilled forever and
you'd be safe as you'd never been be-
fore. People didn't look where they'd
looked already. You wouldn’t know
about that—you'd always run out
when things got too hot. -

Just as he was deciding that this
time he’d stay put as long as he could,
he became aware that he was being
followed.

His steps didn't falter. Who would
follow him? Only someone who did
‘not know too much about him. Any-
one who knew more would be aware
that he was simply walking- home
from Musicosmos, as he did every day,
and that there wasn’t the slightest
need to follow him.

Maybe he'd made a mistake in that
VTC test.

Why had they tested him, anyway?
He had thought it was merely some-
thing to do with Susan Sonnenburg,

that she’d arranged a test under the
impresssion that she was doing him a
good turn. But if so, who was fol-
lowing him now? Susan was in the
Rebirth Institute, and had long since
ceased to know or care anything about
Benny Rice.

Deliberately passing the newsstand
where he usually bought a paper,
Benny acted as if he’d suddenly re-
membered it and went back for it.
That gave him a chance to get a good
look at the man tailing him. He was
between thirty and forty and the most
nondescript individual Benny had
ever seen. Even looking straight at
him Benny could hardly decide on any
feature that might help to identify the
man later. Catching Benny’s gaze, he
stared back so indifferently that for a
moment Benny thought he had been
mistaken.

But he hadn’t been mistaken, he
realized. This man was a master at his
job. He was so good that Benny won-
dered if he'd been allowed to realize
that someone was following him, sim-
ply to see what he would do.

No longer unworried, Benny made
his plans in a flash. He had to go to
his room, for his money was there,
his escape money. But the last thing
the detective following him would
expect was that he would bounce out
the moment he went in.

Gone forever was the possibility of
staying put and brazening it out.
When top-grade detectives followed
you around, it was too late to rely on
the pretense that you were a dumb an-
cient caretaker, VIC 30. When top-
grade detectives followed you around,
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you just weren't 2 dumb ancient care-
taker, VTC 30, and you'd never man-
age to convince anybody that you
were. It didn’t matter who was em-
ploying the detective or why; once
anybody got that far his goose was
cooked.

The detective wasn't police, for the
police would peep you with TTV. His
best chance was to be far, far away
before the cops became interested.

He was on the run again.

When Benny Rice didn't appear at
Musicosmos the next morning, the
matter wasn't suthciently important
for anyone to pay much attention.
Certainly his nonappearance wasn't
reported to anybody as important as
Weygand or Jennings.

It was only when a woman came
round making inquiries that the
blank-eyed porter who took Benny's
place at the door linked the events of
the last few days and called Jennings
in the testing Department.

“There's a woman here asking
about Benny, Mr. Jennings,” he said.
“You've had him up there a lot lately.
I wondered if maybe—"

"What do you mean, asking about
Benny? Isn't he there?”

“"No, he ain’t here. Ain’t been in
all morning. I thought you—"

"What's the woman like? OId?”

"No, young.” The porter, who had
not been young for a long time, left
it at that.

“Send her up.”

Jennings was surprised to meet a
girl in her twenties who was obvious-
ly a professional beauty of one kind
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or another. She introduced herself as
Marita Herbert.

“Sorry to trouble you, Mr. Jen-
nings,” she said. “"I'm interested in
Benny Rice. I want to find him, that's
all.”

“"Why?"

Her smile didn’t go, but it froze
a little. "Frankly, Mr. Jennings, I
don't see that that's any concern of
yours.” :

Jennings shrugged. “If you want
me to help you find Benny, yow'll
have to tell me something. I'm not in
the slightest interested in your af-
fairs, Miss Herbert. But I'm still very
interested in Benny.”

“Still 2"

“Why do you want to find him?*

She shrugged ruefully, almost ir-
ritably. I met him the other night.
He's three times my age, but he did
things to me. I want to see him again.
1 have to. I even had a detective find
him for me.”

Jennings swallowed. "You're in
love with him?” he asked incredu-
lously.

“Not that. Not exactly. Can't I
want to see him again without being
in love with him?”

“You said you had a detective trace
him. Didn’t you know where he
lived?”

“I only knew his name. The detec-
tive I hired found he worked here.
They tell me he’s a caretaker, but that
can't be right.”

"Why not, Miss Herbert?”

“Well, the other night he was
spending money like water.”

""Perhaps he won it on 2 horse.”
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“Maybe, but— Well, he's nice.
Understanding. Clever, but not clever
the way a professor is clever. Good
at guessing. Educated. And he has
taste.”

Startled, Jennings said: “Many such
men are caretakers.”

“Are you kidding? Maybe you
think I'm dumb, and wouldn’t know
class when I see it? Look, Mr. Jen-
nings, I want to see Benny Rice again
because . . . well, in just a few hours
he made me see things differently. He
gave me back my self-respect, under-
stand? I need him like some people
need to go to church. Do you have
the faintest idea what I'm talking
about ?”

Jennings thought of Benny's VIC
rating: 30. He had given up too soon.
Of course that figure was incredible,
just as he had told Benny before the
test. He wanted to think.

“Leave your name and address,
Miss Herbert. We'll let you know
about Benny once we've done some
checking. We'll send somebody to his
apartment.”

She shrugged. “You can save your-
self the trouble. He isn’t there. Seems
I know a heck of a lot more about him
than you do.”

“What do you know, Miss Her-
bert?”

“I've told you. He isn’t at his
apartment. Silver, the detective I
hired, phoned me last night to tell
me he'd just followed Benny to his
apartment. Seems that while he was
doing this, Benny was walking out.
And nobody’s seen him since. That
bright private eye of mine says he has

some clues, but I'm not counting on
it.”

When she had gone, Jennings’ eyes
were alive again.

Somehow or other Benny had faked
that VI'C test. He must have, because
the Benny Jennings knew bore little
or no resemblance to the Benny whom
Marita Herbert had met.

In one way Benny had done an ex-
traordinary job—any ordinary attempt
to fool the test would show up like
a sore thumb. In another way he had
been astonishingly dense. Why should
anyone who had the brains to fool the
test and the testers be such an idiot as
to get himself a rating of 30? If
Benny merely wanted to hide, not to
be noticed, he should have scored
around 90 at least, perhaps 100.
There could be nothing less remark-
able than being average. Instead, he’d
twice achieved a false rating which
must puzzle everybody.

Benny had never given any evi-
dence of intelligence in the presence
of Jennings, as he must have done
with Marita and possibly with Susan
Sonnenburg. Nevertheless, he had
never managed to be dumb enough to
fit a VIC 30 rating.

Why should anyone pretend to be
a useless moron when he wasn't?
Jennings could think of only one an-
Swer.

The police were polite but unim-
pressed. However, Sergeant Basch
came to see Jennings. He was a bright
young man who looked as if he had
no intention of being a sergeant for

long.
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“I understand this man Rice has
disappeared ?”’ Basch said.

“He went to his apartment fast
night as usual, but didn’t stay longer
than five minutes. He hasn’'t been
seen since.”

“I didn’t quite get what you meant
about this test, Mr. Jennings. Why
are you convinced that Rice faked it?”

“Like all personality tests,” said
Jennings, “this one is empirical. It's
constantly being checked against facts,
against other data and other results.
And in the light of these it's modi-
fied. This has been going on for a
long time. We can even invert the
test, sort of, and instead of saying
‘This man’s VTC is so-and-so, there-
fore he ought to be capable of such-
and-such,’” we can say "This man does
such-and-such, therefore his VTC
must be so-and-so.” Now Benny Rice
hasn’t exactly been running Musicos-
mos, but even what he’s been doing
here would need a rating of about
80.”

“But the test shows 30.”

“Yes."”

“And therefore?”

“Therefore there’s something fun-
ny about the test. Not the test it-
self or the way it was carried out, but
the way Benny did it.”

“I see. So you think—?"

“That he has his own reasons for
pretending to be useless and of no
account, The obvious possibility is
that he committed some kind of
crime.”

Basch shook his head. “There are
no unsolved crimes, Mr. Jennings.
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You know that. Any criminals
around, we know about.”

“That's if you established the
crimes as crimes.”’

Basch was quite definite. “"With
transmitterless TV, crime has just
about stopped,” he said. "Not crimes
of passion, of course. Not crime on
impulse. But crime for profit, yes.
There just isn’t any profit.”

“I don’t think you've seen the sig-
nificant point in this affair, sergeant.
Benny is over a hundred. And if he
faked the test he had yesterday, he
also faked the one he had seventy
years ago.”

“"Maybe I'm just a dumb cop. I still
don’t get it.”

“If Benny had to cover up seventy
years ago, the crime, if any, must have
occurred before that.”

Basch snapped his fingers. “Of
course. You mean it was so long ago
we didn’t have TTV?”

"Not exactly, but certainly before
the present position was established—
when everybody knows that crime
doesn’t pay, and doesn’t try to buck
the odds.”

Basch grinned boyishly. “If this
old guy has got away with something
for more than seventy years, I say
good luck to him.”

"That’s not the point, is it? Don’t
you want to find out the truth? I do.
[ can’t understand how Benny got
round those tests.”

“Surely if you gave me the test, and
I wanted a low rating for some rea-
son, all I'd have to do would be an-
swer most of the questions wrong?”

"No. It's not a straight yes-no ques-
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tionnaire. The questions dovetail, and

often in checking afterwards I have -

to take several answers together. In-
consistency shows up, and a deliber-
ate attempt to fool the test would
fail.”

“But you've just said—"

“"There’s one way it could be done.
I could do it, because I know the test
—remember the answers.”

“Is that possiblc >

“Yes, because you don't so much
remember 2 lot of individual, mean-
ingless answers as a pattern. You
know the kind of relationships you're
supposed to be able to see, and the
kind that are supposed to be beyond

you. You know when to answer cor-
rectly, when to leave a blank space
and when to write gibberish.”

“That would take a pretty clever
man, wouldn’t it?"

“Yes.”

There was something significant in
his glance, and once more light
dawned on Basch. "You mcan this
Rice character rates Rebirth, but can't

collect because he’s pretending to be
a moron?”’

“Exactly.”

Basch became serious. “If you're
right—if there was a crime—it must

30 ASTOUNDING SCIENCE FACT & FICTION



be pretty serious. Nothing less than
murder. Well, we’ll soon find out.”

“How?”

“Check back over Rice’s life and
see if anybody around him ever died.
Then check all the deaths to make
sure they were what they seemed to
be.”

“Can you establish that now?"”

“Oh, sure.”

“How?"”

“In about a million ways. Suppose
you shot me here and now. All the
glass, metal, wood and plastic in the
room would shiver and record the shot
in their molecular structure. In ten
years’ time it could be established that
a shot was fired, and the date could
be fixed within a2 month. Likewise,
the fumes would settle, dust would
cover that, and even when the place
was cleaned there’d be strata, just like
in rock, and a careful examination
might uncover the gas deposit. Might
—wouldn't swear to that. Likewise, if
I fell on the floor, that would make
its record— 'Course, for every fact
we want about the incident we want,
we find a thousand we don’t want
about other incidents, other occa-
sions—"’

"You mean, once you have reason
to look in a place, you find out every-
thing that ever happened there?”

“Something like that. 'Course, we
have to interpret what we find.”

“"And you're going to check back
on Benny?” .

“Well, that's what you wanted,
isn't it?”

Jennings wasn’t so sure now. He
had nothing against old Benny, and
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there was something inhuman about
a method of detection which could
find out what had happened in a
room years ago, even if all the peo-
ple who had been present were
dead—

Marita climbed the stairs to her flat
slowly, wondering if she was a fool.
She hadn’t been at the Blue Moon
since the night she met Benny there.
But who was she fooling?

If you were an unsuccessful call-
girl, it was easy to decide to be vir-
tuous and turn your back on it. But,
if you made a far better living at it
than you could possibly make at any-
thing else, it wasn't so easy.

On the door was a note from Mrs.
Gersteiner:

Man calling himself J. S. has call-
ed twice.

J. S. was John Silver, the detective
she had hired to find Benny Rice.
Perhaps he had something to report.
But she wasn’t so sure now that she
wanted to find Benny Rice. There
was something decidedly peculfar
about Benny.

She went into the bathroom and
turned the tap. As she undressed she
found it hard to resist the impulse
to call Silver.

In the bath she soaped herself lux-
uriously. And suddenly she realized
that she felt cleaner than she had for
years.

As she realized once again what
Benny meant to her she jumped out
of the bath, scattering water in all
directions like a dog shaking itself
dry, and ran through to the phone.
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The shiny cream phone slipped in
her soapy hands, but she got Silver.

“Miss Herbert? I got news for
you. I'll come over right away.”

“Can't you tell me over the
phone?”

"“That depends. You want me to
say it over the phone?”

She hesitated. “'No.
here.”

She dropped the phone in its cra-
dle. Going back to the bathroom, she
showered and dried herself.

When the buzzer went, she hadn’t
even begun to dress. Silver must be
the world's fastest mover. She slipped
a dress over her shoulders and push-
ed her feet into mules.

Silver came in looking her up and
down appreciatively. “This job I
like,” he said.

“Spill it,” said Marita briefly.

Letting his eyes play over her like
a fire hose, Silver spoke absently but
to the point. “Rice had his mind
made up when he went to his apart-
ment. That was obvious afterwards.
If he was to shake me and everybody
else, he'd have to go fast and far.
So I assumed he’d gone straight to
the airfield and took the first flight
to anywhere.”

“Benny wouldn’t do anything as
obvious as that.”

“Wouldn't he? Lady, there are
times when being subtle just gives
people a chance to put a rope around
your neck. The only answer to TTV
is not being around when the cops
start to get interested in you.”

“The police aren’t involved in
this.”

Come up

“No? Looked to me as if this guy
Rice thought they might be. Other-
wise why run like a scalded cat?”

“Did you have something to say?”
Marita inquired.

“Sure. He took the first flight to
anywhere. Florida, first stop Wash-
ington. I guessed he’d jump ship at
Washington and had a man check.
He did. He got on a flight for—
wait for it—TFlorida.”

“Huh?”

“Oh, he’s no fool. If you're on a
flight to Florida and jump ship, the
last place anybody will expect you to
go is Florida. Only if you're being
tailed at the time, it's no good.”

“So Benny Rice is in Florida?”

“"He's living just outside Miami.
1 know where, but I haven’t had
anybody watch him.”

“Why not?”

“He's not going anywhere. Either
he was traced to Miami, in which
case he can be traced from there, or
he wasn’t, and he'd be crazy to
move.”

Silver’s aggressive assurance irri-
tated Marita. He spoke and acted as
if he had a private line to God.
Nevertheless, she had to ask

“Why would he be crazy to
move?"”

"When the cops are looking for
somebody, they check transport. Air-
fields, seaports, bus and train de-
pots. Anybody who keeps running
gets caught. You're smart, you find
a hole and pull it in after you.”

"“Suppose Benny Rice thinks one
step further than you?”

“Then he isn’t in Miami. Say,
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lady, what's an old guy like that to
you?”

He had moved close as if merely
for emphasis. Without appearing to
move fast his hands were on her
waist.

Marita shook herself impatiently,
without managing to break his grasp.
"Get out,” she said dispassionately.
“Behave yourself or get out.”

“Who are you fooling, lady ? Think
I'd work for anybody without find-
ing out about her?”

“I hired you to do a certain job.
Apart from that, as far as I'm con-
cerned, you're dead.”

“I could come alive.”

Marita broke loose and in the
same movement clawed a tiny gun
from a drawer in the table. "Out,”
she said. She had shown neither fear,
interest nor disgust.

Silver could still grin. *You owe
me a lot of money. You don’t have
to pay it.”

“I prefer to.”

His grin faded. "O.K. But what’s
wrong with me? Am I losing my
fatal fascination?”

“I don’t know. I never saw you
with any.”

Surprise and disbelief grew in his
eyes. “You're in love with the old
guy,” he murmured. "Well, can you
beat that?”

“What's
asked.

that address?” Marita

Marita waved again and started to
wade toward him. Her silver swim-
suit gleamed in the afternoon sun.

Benny watched her with the cool
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pleasure of his years. He could
hardly be a hot lover at his time of
life. He could take pleasure in the
perfection of her proportions; how-
ever, he could have taken just as much
pleasure in her beauty if she had been
some other man’s wife or mistress.

Water glistened on her golden
skin as she dropped on the sand be-
side him. “Why don’t you swim,
Benny?”

“I think I've been peeped,” he
murmured.

She seized his arms and held tight
as though by her own determination
she could ward off the rest of the
world. “They’ll never find us,” she
said.

“On the contrary,” said Benny
mildly, “they’re sure to find us if you
stay with me, Marita. If you really
want to help me, please leave me.”

“No. Never.”

Benny sighed. The certainty of de-
feat was on him, or he would have
tried something. You could always get
rid of a woman—couldn’t you?

“Marita,” he said gently, sym-
pathetically. "I don’t love you, you
know.”

“No,” she said bitterly. "You're
the only man I ever wanted to love
me, so naturally you wouldn’t.”

“You're too young to think like
that, Marita. I'm four times your age,
and I think a lot more of the world
than you do.”

“Benny, why don’t you tell me?
Can’t I help you? Can’t I do any-
thing?”

“Yes. You can go home. Then
maybe I'll have a chance.”
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“Why do you talk like that? What
harm am I doing?”

“That detective of yours knew I
was 1in Miami. When they start look-
ing for me they'll find him. They’'ll
find out that you went to Miamu.
They’ll look for you and find me.” -

“But we left Miami.”

“Yes. But we're still so near that
(f they start searching in Miami and
really mean to find us, they'll find
us. And if we take a trip on a piane,
ship, bus or train, they'll find us.”

“Benny, what did you do? What'll
it mean 1f you're caught?”’

“"Death,” he said simply.

She caught her breath. She wanted
to cry, but it had been so long since
she cried she had forgotten how.

“I still love life,” he said. "'I'm
old, but I'm sound. If they left me
alone, I could have another twenty
years, easily, Maybe thirty. 1 could
live longer than the whole life of
your life, Marita—if they let me. But
I must be getting old, old in spirit,
ot I'd fight. I'd give you the ship
and fAind myself another hole to hide
In.

“You won't?” she said sharply.
“"Promise you won't?”

He shook his head. "I won't prom-
ise, Marita. I should go on fighting—
and once I can collect what moral
courage I have left, I will go on
ighting. I'll beat them yet—"

A hand fell on his shoulder.
Marita screamed, and through her
scream a voice said: “"Benjamin Rice,
I charge you with the murder of
Ralph Charles Coleman.™

Benny looked up and smiled.

“Allow me to tell you, Mr. Rice,”
satd the lawyer frostily, “that that at-
titude cuts no ice. I have been rec-
tatned to defend you. I shall do so
to the best of my ability, whatever
insults you heap on me.”

“I expect you will,” said Benny,
'since you're prepared to accept in
payment for your services the earn-
ings of a prostitute.”

Kensel breathed deeply. " Consider-
ing what Miss Herbert s doing for
you,” he said, “that remark reveals
the lowest possible moral character.”

"It reveals the truth.”

Kensel swallowed. "Rice, can't
you realize that girl . . . that gl
[oves you—" He had managed to say

it, though the effort made his face
pink with embarrassment.

“Apparently I'm not to be allowed
to forget it,”Benny said.

He was fighting now. It was too
late to run; he had nothing but his
wits left. First, he had to try to get
rid of this man.

“‘Marita Herbert is one of the finest
women I know,” said Kensel. "It
passes my comprehension how she
could be so deceived in a man like
you. But since she feels as she does,
I am prepared to try to believe there
1S some good in you.”

“That's big of you,” said Benny.
“I don’'t want you, Kensel. I'm go-
ing to plead guilty.”

“You're not allowed to plead
guilty.”

“I'm going to conduct my own de-
fense, then.”

“That’s your privilege.”

“So why don’t you get out?”
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“For Miss Herbert's sake I am go-
ing to do my best for you. I hope
you go to the gas chamber, but I am
zoing to do my best to see that you
don’t.”

He was, too. Benny was silent,
plnning a new tack. This one was
no good. Marita had done a good
job on Kensel. If she hadn't won
him over to Benny's side, she'd won
him over to hers.

“Since I was goaded into speak-
ing plainly just now,” said the law-
yer, his pink checks even pinker, "I
may as well say one thing more.
Your crime in murdering a man like
Ralph Charles Coleman twenty years
ago—as I have no doubt you did—
is such a particularly beastly one that
I wish I were prosecuting you. You
knew what you were doing. For a
mere three thousand dollars, you si-
lenced one of the great voices of the
century.”

“He was an old bore,” said Benny
reflectively.

“The greatest authority on ma-
laria in the world . . . the man re-
sponsible for more saving of life than
all—"

“They'll never convict me, and you
know it,” said Benny.

“On the contrary, there’s a better
than even chance that they will. Al-
though the police were quite satis-
fied at the time that Coleman shot
himself, the recent examination of
the room shows quite clearly that he
fell and lay still and was shot «frer-
wards. There can’t be any doubt
about that, and you can’t explain it.”

“"Why should T explain it?”
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“Because, if you don't, you'll be
convicted. How can a man commit
suicide if he falls first and /ben gets
shot?”

Benny shrugged. “He got up, shot
himself and fell down again.”

“No. The evidence in Coleman’s
study, which hasn’t been used since,
is absolutely clear. There was only
one fall. And afterwards he was
shot. He was shot as he lay on the
ground. He couldn't have done that
himself.”

No, he couldn't, Benny thought.
He didn’t. I did it. Funny how they
haven't found out a dozen other queer
and significant things about that day
twenty years ago, yet they're abso-
lutely sure of that.

These marvelous police methods
couldn’t be so marvelous after all.
Twenty years ago the police had been
convinced of one lie. Now they were
convinced of another. In another
twenty years, maybe they’d find out
the truth.

The jailer spoke from the cell
door. "Miss Herbert to see you, Rice.”

“You can go,” said Benny to the
lawyer. He couldn’t bring himself to
be cruel to Marita, and if Kensel saw
them together he might see through
Benny's act.

“She wants me to stay. She wants
to talk to you with me present.”

Marita came in like a ray of sun-
light. Another defense broke down
in Benny. Let it go. He wasn’t get-
ting anywhere with his efforts to get
rid of Kensel, anyway.

Benny took her hands and smiled.
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Beside him, Kensel choked at the
sudden change in him.

"Three-quarters of the press is on
our side,” Marita said eagerly. “They
say you're over a hundred and harm-
less. There’s no suggestion that you
committed any crime in the last
twenty years. They say— Benny, I
still can't believe it. I don't believe
you ever killed anybody. You could-
n't”

“But I did,” said Benny gently.
“Marita, I'm glad you're here. I've
been trying to disgust Kensel so that
he'll drop the case. But he won't.
So let’s try something else. Marita,
you want what I want, don’t you?"”

“Yes.”

“I want to die.”

“No!” Marita whispered, while
Kensel stared dazedly at this old
leopard who had suddenly changed
his spots. He was kind and gentle
with Marita.

“You can't,” Marita said with more
conviction. “You don’t. You love
life. You still love life.”

“Yes,” Benny admitted, “if I'm al-
lowed to live it my own way, in
freedom. Marita, you know I'm not
going to be acquitted. Once the po-
lice started tracing the history of
Benny Rice, I was finished. They
traced my life to the time I became
caretaker to Coleman, and naturally,
just in passing, they had another look
into his suicide. Twenty years ago
Coleman wrote letters and made
phone calls that convinced people he
was going to commit suicide. And
while I was around I was able to di-
rect the investigations so that the of-

ficial conclusions came out the way
I wanted them. But what can you do
when the police can go back to the
scene of the crime and from the vi-
brations damped by wood, metal and
textiles twenty years ago, reconstruct
what happened then?”

“Some of what happened ‘twenty
years before,” said Kensel.

There was such significance in his
tone that Marita stared at him, puz-
zled, and Benny with sudden fore-

_boding.

“I had only seen you acting like
a first-degree heel, or I'd have guess-
ed long ago,” the lawyer said. "'You-
're Coleman, of course.”

Benny had seen it coming and de-
cided not to deny it. “Yes. And now
do you see why I want to die? I'm
Coleman. A great man, you said, Ken-
sel. But murder’s the same whether
a useless old moron like Benny Rice
kills Coleman or Coleman kills the
useless old moron. It's the same
crime — homicide. I've had twenty
years as Benny Rice, and I'd do any-
thing for twenty more. But if I'm to
die, or worse still, go to prison, I'd
rather stay Benny Rice.”

Marita was frowning. “It's noth-
ing to me who you are. I knew you
as Benny Rice, and I don't care which
you are.”

“I know you don’t, Marita. But
I do. Kensel, will you get me the
death penalty—knowing that's what
I want?”

“I'd like to get you Rebirth,” Ken-
sel said quietly.

Marita jumped convulsively.

Benny laughed. “'No, thank you.
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To get me Rebirth you'd have to get
me off first, by showing there wasn’t
any murder twenty years ago. Then
you'd have to show I was Coleman,
not Rice. Then you'd have to—"

“Just a minute,” said Kensel
sharply. “I've just thought of some-
thing. If we can show you're Cole-
man, not Rice, the motive for murder
disappears. You didn’t kill Rice
for your own three thousand dollars—
a tiny fraction of your bank balance.
You've got to show you're Coleman.”

“"On the contrary,” Benny said,
"I've got to stay Rice. Rice was a mo-
ron, by any reckoning. The charge
against him can't be anything more
than a brutal, simple crime. The case
against Coleman—against me—is that
I formulated a complicated plot,
writing letters and phoning people
falsifying all the records relating to
myself, with the object of having the
dead body of Rice taken for mine.
It would also follow, since he was
exactly the same age as me, and since
I employed him weeks before, and
since his face was changed to mine
and mine to his, that there was a
long-standing murder plot to kill
a poor old derelict and substitute his
body for mine, so that I could dis-
appear.”

Marita was looking lost and un-
happy. In the last few minutes, some-
how, she had lost Benny. The strange
love affair between her and Benny
had been unequal in many ways, but
it had seemed to balance. The af-
fair between her and Ralph Charles
Coleman, who might have been a
great man but who sounded an old
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bore, as Benny said, didn’t balance
at all.

Kensel was looking unhappy too.
“Well, why did you do 1t?” he de-
manded.

Benny considered. “For two pins
I'd tell you,” he said. But Kensel
knew he was lying. Kensel knew he
would never tell anybody.

Kensel was wrong. There came a
moment in Benny’'s trial when the
possibility that he was Coleman and
not Benny Rice was mentioned. Therc
came a moment when it looked as it
he might get life imprisonment 1n-
stead ol death.

There came the moment when the
judge asked if Benny had anything
to say before he passed sentence.

The verdict was guilty; the sen-
tence could only be imprisonment or
death. |
"Yes,” said Benny. “Yes, I have.”

There was a murmur 1n court.
Throughout the trial he had remained
as inarticulate as a man with lus VIC
rating might be expected to be. Now
he spuke strongly and clearly and
looked like his own son.

“The possibility that I might be
Coleman and not Rice has been men-
tioned,” Benny said. "Nothing came
of it, because it was so manifestly
ridiculous. Is it ridiculous now?”

The murmur in court grew to a
roar. Everyone knew Rice’s 1.Q. and
VTC. This wasn’t Benny Rice speak-
Ing. |

“I am going to tell you,” said
Ralph Charles Coleman, “why I
killed Benny Rice.

"I did not want Rebirth.

"I wanted to live my life to the
full and die when it was over. When
a man goes for Rebirth, does he sur-
vive? No. He remembers nothing of
his previous life, of his own per-
sonal history. He becomes apother
person.

"I didn’t want to become another
person. I wanted to live until T died.
Many people are like me, feel as I
do, but they are silenced by pride in
being thought worthy of Rebirth,
and fear of the eternal night. Re-
birth 1s a postponement. Even if the
thing they become remembers noth-
ing of the thing they were, at least
there is no ending—yet. They sur-
render their lives at seventy, at
cighty, instead of risking death at
any moment if they chose to try to
live longer. -

"At eighty I was subject to in-
creasing pressure to accept Rebirth. |
didn’t want it. I wanted the twenty
years I've had since then, the twenty
or thirty more I could have. But
Ralph Charles Coleman had no
choice. He was too important, too
valuable, The world couldn’t afford
to lose his valuable brain. The pres-
sure was approaching a point where
it would become compulsion.

“I had to escape. I was selfish. I
didn’t care about the value to the
world of Ralph Charles Coleman. I
was concerned about my value to my-
self. I wanted to go on being my:-
self. |

“And the only way I could do so
was to cease being myself.

"My plans worked well, as you'll
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agree. If only people had left poor
harmless old Benny Rice alone, they'd
have worked perfectly. Knowing 1
had no natural ability in music I went
to Musicosmos as a caretaker. Com-
pletely lacking in talent, how could
I give myself away? But unfortu-
nitely one woman liked me, another
loved me. And things happened,
and it was discovered that twenty
years ago the man who died wasn’t
the man who fired the shot.”

He looked straight at the judge.
There was complete silence in court.

And at that moment, of all mo-
ments, a picture of what had hap-
pened twenty years ago flashed
through his mind.

Old Benny had died, and he had
shot him, but he hadn’t killed him.
It was after Benny died of a séizure
that the brilliant Ralph Charles Cole-
man conceived his fantastically com-
plicated scheme to steal his own life
from the Rebirth Institute. Only a
doctor could have done it. Many

things had had to be done—many -

things had been done. But the only
patt of it which had been found out,
even now, was that the fall had pre-
ceded the shot.

Coleman could be acquitted. Even
now he could be acquitted. He could
have a fuller investigation made, and
this. time, not merely looking for
evidence that a suicide was murder,
the investigators would find that
there had been neither, and that a
dead man had been shot.

But that wouldn’'t be acquittal.
That way led to Rebirth for Cole-
man,

IMMORTALITY FOR SOME

“I have made this statement,” he
said, “because imprisonment would
be worse to me than Rebirth. But I
must suffer imprisonment, Rebirth ot
death. Society would not let me go
free, to die my own death. I killed
a man to escape Rebirth. The crime
still keeps me safe from it. So since
it must be imprisonment or death,
may I ask for mercy?

“May I ask for death?”

There was silence for a long time.
And then the judge granted his wish.

The wonder didn’t quite last nine
days. After the execution, the legal
question whether Coleman could be
convicted for the murder of Rice
after being convicted, as Rice, of the
murder of Coleman, became academic.

It was decided that the verdict was
wrong.

And after that everybody wanted
to forget about it.

Marita was married within three
weeks to Kensel, much to everybody’s
surprise, including their own, He was
a little old for her; but then, he was
sixty years younger than Benny.

Everyone still thought of him as
Benny. Indeed, one reason why the
hubbub soon died was the nasty taste
which was left behind by the case.
Some felt that even a man like Ralph
Charles Coleman should be allowed
to live his own life if he wanted to,
and not have Rebirth thrust upon
him. Some felt a man shouldn’t have
to kil to avoid Rebirth. Nearly
everybody, sympathetic or unsympa-
thetic, felt that the whole business
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undermined the name and fame of
a great man.

It was much better to think of him
as Benny Rice.

At the Rebirth Institute Dr. Mar-
tin looked at the sleeping boy and
recalled with wonder the shambling
old idiot who had certainly had him
tooled. Must have been a pretty good
actor, the old boy.

Betty Rogers came and stood at his
shoulder, ' '

“He's new, isn’t he?” she said—
she could speak now. Also she had
begun to care how she looked, and in
a white nylon dress, she looked all
right.

“Yes."”

“What's his name?"”’

“"Dick Herman.” Or Benny Rice,
or Ralph Charles Coleman, Martin
thought. Poor old Benny, who didn’t
want Rebirth but couldn’t escape it.

“Why has he been asleep so much
longer than everybody else?”

“We weren't sure he’d be allowed
to stay. You see, Betty, we wanted
him here, as we want all of you, but
if people have done certain things,
they're not allowed to stay. Dick was
brought here, because we wanted him
so much, and because somebody
thought, being such a nice boy, he
couldn’t really have done what he was
supposed to have done, after all.”

And that was quite a nice allegory
to explain how old Benny had been
brought from the gas chamber, un-
conscious but certainly not dead, and
put through the Rebirth process still
thinking that he'd died in the gas

chamber—if you could put it like
that.

"How could they think he had
done something if he hadn’t?” Betty
asked.

The questions of a Reborn child
were quite as difficult to answer as
those of an ordinary one. But Martin
accepted the challenge.

“"He wanted everybody to think he
had done it, because he didn't want
to stay here.”

The police had eventually decided
that after Benny Rice died of natural
causes, Coleman had evolved a bril-
liant scheme which won him twenty
more years of life and nearly got him
executed at the end of it. But there
were red faces all round at the way
Benny Rice had not merely been ar-
rested but had been convicted of a
murder when there hadn’t really been
a murder at all, and 1if there had been
it would have been the other way
round.

Martin wondered daringly whether
the powers that be had simply de-
cided that there hadn't been a mur-
der because a man like Coleman
couldn’t be allowed to go to the gas
chamber merely for putting a creature
like Benny Rice out of its presumed
misery. But such thoughts were dan-
gerous.

“Why didn't he want to stay

here?” Betty asked.
“He didn't know what it was like,”

said Martin patiently, “or he wouldn’t

have minded.”
“"How do you know? Didn’t I
want to stay here either?”
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“"You didn't mind coming here. didn’t actually fix marriages. Mar-
Look, Dick’s wakening.up.” riages were made in heaven.

Betty bent over him like a child With material supplied by the Re-
mother. “You'll like it here, Dick,”  birth Institute, of course.
she said soothingly. “You can’t talk yet,” said Betty,

Under his breath, Martin bet he “but we’ll teach you to talk. Oh, Dr.
would. He wouldn't mind marrying  Martin, look what a nice smile he has.
Betty Rogers himself in a year or two. I think I'm going to like him.”

But then, the Rebirth Institute In heaven, something was made.

THE END
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IN GASE OF

There are times when a broken tool is bel-
ter than a sound one, or a twisted person-
ality more useful than a whole one. For
instance, a whole beer bottle isn’t half
the weapon that half a beer bottle is . . .
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By RANDALL GARRETI

lilusiraled by Martinez

IN CASE OF FIRE

TN HIS office apartment,
| on the top floor of the
Terran Embassy Build-
ing 1n Occeq City, Ber-
trand Malloy leafed
casually through the dossiers of the
four new men who had been assigned
to him. They were typical of the kind
of men who were sent to him, he
thought. Which meant, as usual that
they were atypical. Every man 1n the
Diplomatic Corps who developed a
twitch or a quirk was shipped to
Saarkkad IV to work under Bertrand
Malloy, Permanent Terran Ambassa-
dor to His Utter Munificence, the
Occeq of Saarkkad.

Take this first one, for 1nstance.
Malloy ran his finger down the col-
umns of complex symbolism that
showed the complete psychological
analysis of the man. Psychopathic
paranoia. The man wasn’t technically
insane; he could be as lucid as the next
man most of the time. But he was

~morbidly suspicious that every man’s

hand was turned agatnst him. He
trusted no one, and was perpetually
on his guard against imaginary plots
and persecutions.

Number two suffered from some
sort of emotional block that left him
continually on the horns of one di-
lemma or another. He was psychologi-
cally incapable of making a decision
if he were faced with two or more
possible alternatives of any major
importance. ’

Number three . . . |

Malloy sighed and pushed the dos-
siers away from hun. No two men
were alike, and yet there sometimes
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seemed to be an eternal sameness
about all men. He considered himself
an individual, for instance, but wasn't
the basic similarity there, after all?
He was—how old? He glanced at

the Earth calendar dial that was auto-_

matically correlated with the Saark-
kadic calendar just above it. Fifty-nine
next week. Fifty-nine years old. And
what did he have to show for it be-
sides flabby muscles, sagging skin, a
wrinkled face, and gray hair?

Well, he had an excellent record in
the Corps, if nothing else. One of the
top men in his field. And he had his
memories of Diane, dead these ten
years, but still beautiful and alive in
his recollections. And—he grinned
softly to himself—he had Saarkkad.

He glanced up at the ceiling, and
mentally allowed his gaze to penetrate
it to the blue sky beyond it.

Out there was the terrible emptiness
of interstellar space—a great, yawn-
ing, infinite chasm capable of swal-
lowing men, ships, pianets, suns, and
whole galaxies without filling its insa-
tiable void.

Malloy closed his eyes. Somewhere
out there, a war was raging. He
didn’t even like to think of- that, but
it was necessary to keep it in mind.
Somewhere out there, the ships of
Earth were ranged against the ships
of the alien Karna in the most impor-
tant war that Mankind had yet
fought.

And Malloy knew, his own posi-
tion was not ummportant in that war.
He was not ‘in the battle line, nor
even in the major production line, but
it was necessary to keep the drug sup-

ply lines flowing from Saarkkad, and
that meant keeping on good terms
with the Saarkkadic government.

The Saarkkada themselves were hu-
manoid in physical form—if one al-
lowed the term to cover a wide range
of differences—but their minds just
didn’t function along the same lines.

For nine years, Bertrand Malloy
had been Ambassador to Saarkkad,
and for nine years, no Saarkkada had
ever seen him. To have shown him-
self to one of them would have
meant instant loss of prestige

To their way of thinking, an im-
portant official was aloof. The greater
his importance, the greater must be
his isolation. The Occeq of Saarkkad
himself was never seen except by a
handful of picked nobles, who, them-
selves, were never seen except by their
underlings. It was a long, roundabout
way of doing business, but it was the
only way Saarkkad would do any
business at all. To violate the rigid
social setup of Saarkkad would mean
the instant closing off of the supply
of biochemical products that the
Saarkkadic  laboratories  produced
from native plants and animals—
products that were vitally necessary
to Earth’s war, and which could be
duplicated nowhere else in the
known universe.

It was Bertrand Malloy’s job ta
keep the production output high ard
to keep the materiel flowing towards
Earth and her allies and outposts.

The job would have been a snap
cinch in the right circumstances; the
Saarkkada weren't difhcult to get
along with. A staff of top-grade men
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could have handled them without
half trying.

But Malloy didn’t have top-grade
men. They couldn’t be spared from
work that required their total capacity.
It's inefficient to waste 2 man on a
job that he can do without half trying
where there are more important jobs
that will tax his full output.

So Malloy was stuck with the culls.
Not the worst ones, of course; there
were places in the galaxy that were
less important than Saarkkad to the
war effort. Malloy knew that, no mat-
ter what was wrong with a man, as
long as he had the mental ability to
dress himself and get himself to
work, useful work could be found for
him.

Physical handicaps weren’t at all
difficult to deal with. A blind man can
work very well in the total darkness
of an infrared-film darkroom, Partial
or total losses of limbs can be com-
pensated for in one way or another.

The mental disabilities were harder
to deal with, but not totally impos-
sible. On a world without liquor, a
dipsomaniac could be channeled easily
enough; and he'd better not try fer-
menting his own on Saarkkad unless
he brought his own yeast—which
was impossible, in view of the steril-
ization regulations.

But Malloy didn't like to stop at
merely thwarting mental quirks; he
liked to find places where they were
useful.

The phone chimed. Malloy flipped
t on with a practiced hand.
“Malloy here.”

N CASE OF FIRE

*Mr. Malloy?** said a careful voice.
"A special communication for you has
been teletyped in from Earth. Shall I
bring it in?”

“Bring it in, Miss Drayson.”

Miss Drayson was a case in point.
She was uncommunicative. She liked
to gather in information, but she
found it difficult to give it up once it
was in her possession.

Malloy had made her his private
secretaryy. Nothing—but rothing—
got out of Malloy’s office without his
direct order. It had taken Malloy a
long time to get it into Miss Dray-
son’s head that it was perfectly all
right—even desirable—for her to
keep secrets from everyone except
Malloy.

She came in through the door,
a rather handsome woman in her mid-
dle thirties, clutching a sheaf of
papers in her right hand as though
someone might at any instant snatch
it from her before she could turn it
over to Malloy.

She laid them carefully on the
desk. “If anything else comes in, I'll
let you know immediately, sir,” she
said. "Will there be anything else?”

Malloy let her stand there while he
picked up the communique. She want-
ed to know what his reaction was
going to be; it didn’t matter because
no one would ever find out from her
what he had done unless she was
ordered to tell someone.

He read the first paragraph, and his
eyes widened involuntarily.

“Armistice,” he said in a low
whisper. "There’s a chance that the
war may be over.”
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“Yes, sir,” said Miss Drayson in a
hushed voice.

Malloy read the whole thing
through, fighting to keep his emo-
tions in check. Miss Drayson stood
there calmly, her face 2 mask; her
emotions were a secret.

Finally, Malloy looked up. “T'll let
you know as soon as I reach a deci-
sion, Miss Drayson. I think I hardly
need say that no news of this is to
leave this office.”

“Of course not, sir.”

Malloy watched her go out the doot
without actually seeing her. The war
was over—at least for a while. He
looked down at the papers again.

The Karna, slowly being beaten
back on every front, were suing for
peace. They wanted an armistice con-
ference—immediately.

Earth was willing. Interstellar war
is too costly to allow it to continue
any longer than necessary, and this
one had been going on for more than
thirteen years now. Peace was neces-
sary. But not peace at any price.

The trouble was that the Karna had
a reputation for losing wars and win-
ning at the peace table. They were
clever, persuasive talkers. They could
twist a disadvantage to an advantage,
and make their own strengths look
like weaknesses. If they won the armi-
stice, they’'d be able to retrench and
rearm, and the war would break out
again within a few years,

Now—at this point in time—they
could be beaten. They could be forced
to allow supervision of the production
potential, forced to disarm, rendered

impotent. But if the armistice went to
their own advantage . . .

Already, they had taken the offen-
sive in the matter of the peace talks.
They had sent a full delegation to
Saarkkad V| the next planet out from
the Saarkkad sun, a chilly world in-
habited only by low-intelligence ani-
mals. The Karna considered this to be
fully neutral territory, and Earth
couldn’t argue the point very well. In
addition, they demanded that the con-
ference begin in three days, Terres-
trial time.

The trouble was that interstellat
communication beams travel a devil
of a lot faster than ships. It would
take more than a week for the Earth
government to get a vessel to Saark-
kad V. Earth had been caught un-
prepared for an armistice. They
objected. '

The Karna pointed out that the
Saarkkad sun was just as far from
Karn as it was from Earth, that i
was only a few million miles from 1
planet which was allied with Earth,
and that it was unfair for Earth to
take so much time in preparing for as
armistice. Why hadn’t Earth been pre.
pared? Did they intend to fight to the
utter destruction of Karn?

It wouldn’t have been a problem a
all if Earth and Karn had fostered the
only two intelligent races in the gal
axy. The sort of grandstanding the
Karna were putting on had to bs
played to an audience. But there wes
other intelligent races throughout th
galaxy, most of whom had remain
as neutral as possible during th
Earth-Karn war. They had no inten
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tion of sticking their figurative noses
into a battle between the two most
powerful races in the galaxy.

But whoever won the armuistice
would find that some of the now-
neutral races would come in on their
side 1f war broke out again. If the
Karna played their cards right, their
sidle would be strong enough next
lime to win.

So Earth had to get a delegation to
meet with the Karna represeﬁthtives
within the three-day limit or lose what
might be a vital point in the negotia-
(ions.

And that was where Bertrand Mal-
loy came 1n.

He had been appointed Minister
and Plenipotentiary Extraordinary to
the Earth-Karn peace conference.

He looked up at the ceiling again.
"What canz I do?”" he said softly.

On the second day after the ar-
nval of the communique, Malloy
made his decision. He flipped on his
intercom and said: “Miss Drayson,
get hold of James Nordon and Kylen
Branyek. I want to see them both 1m-
mediately. Send Nordon in first, and
tell Branyek to wait.”

“Yes, sir.”

“And keep the recorder on. You
can hle the tape later.”

“Yes, sir.”

Malloy knew the woman would
listen 1n on the intercom anyway, and
it was better to give her permission to
do so. |

James Nordon was tall, broad-
shouldered, and thirty-eight. His hair
was graying at the temples, and his

IN CASE OF FIRE

handsome face looked cool and efh-
cient.

Malloy waved him to a seat.

"“Nordon, I have a job for you. It’s
probably one of the most important
jobs you’ll ever have in your life. It
can mean big things for you—promo-
tion and prestige tf you do 1t well.”

Nordon nodded slowly. “'Yes, sir.”

Malloy explained the problem of
the Karna peace talks.

~We need 2 man who can outthink
them,” Malloy finished, “'and judging
from your record, I think you're that
man. It i1nvolves risk, of course. If
you make the wrong decisions, your
name will be mud back on Earth. But
I don’t think there's much chance of
that, really. Do you want to handle
small-time operations all your life?
Of course not.

"You'll be leaving within an hour
for Saarkkad V.”

Nordon nodded again. *“Yes, sir;
certainly. Am I to go alone?”

“No,” said Malloy, “I'm sending
an assistant with you—a man named
Kylen Braynek. Ever heard of him?”

Nordon shook his head. "Not that
[ recall, Mr. Malloy. Should I have?”

“Not necessarily. He's a pretty
shrewd operator, though. He knows a
lot about interstellar law, and he’s
capable of spotting a trap a mile away.
You'll be in charge, of course, but |
want you to pay special attention to
his advice.”

“I will, sir,”” Nordon said grate-
fully. A man like that can be use-
tul.”

“Right. Now, you go into the ante-
room over there. I've prepared a sum-
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mary of the situation, and you'll have
to study it and get it into your head
before the ship leaves. That isn’t

much time, but it's the Karna who are .

doing the pushing, not us.”

As soon as Nordon had left, Mal-
loy said softly: “Send in Braynek,
Miss Drayson.™

Kylen Braynek was a smallish man
‘with mouse-brown hair that lay flat
against his skull, and hard, penetrat-
ing, dark eyes that were shadowed by
heavy, protruding brows. Malloy ask-
ed him to sit down.

Again Malloy went through the ex-
planation of the peace conference.

“Naturally, they’ll be trying to
trick you every step of the way,”” Mal-
loy went on. “They're shrewd and
underhanded; we’ll simply have to
be more shrewd and more under-
handed. Nordon's job 1is to sit
quietly and evaluate the data; yours
will be to find the loopholes they're
laying out for themselves and plug
them. Don’t antagonize them, but
don’t baby them, either. If you see
anything underhanded going on, let
Nordon know immediately.”

They won’t get anything by me,”
Mr. Malloy.

By the time the ship from Earth
got there, the peace conference had
been going on for four days. Bertrand
Malloy had full reports on the whole
parley, as relayed to him through the
ship that had taken Nordon and Bray-
nek to Saarkkad V.

Secretary of State Blendwell stop-
ped off at Saarkkad IV before going
on to V to take charge of the confer-

ence. He was a tallish, lean man with
a few strands of gray hair on the top
of his otherwise bald scalp, and he
wore a hearty, professional smile that
didn’t quite make it to his calculating
eyes.

He took Malloy’s hand and shook
it warmly. “How are you, Mr. Am-
bassador?”’

“Fine, Mr. Secretary. How's every-
thing on Earth?”

“Tense. They're waiting to see
what 1s going to happen on Five. So
am I, for that matter.” His eyes were
curtous. ' You decided not to go
yourself, eh?”

"I thought it better not to. I sent a
good team, instead. Would you like
to see the reports?”

“I certainly would.”

Malloy handed them to the secre-
tary, and as he read, Malloy watched
him. Blendwell was a political ap-
pointee—a good man, Malloy had ‘o
admit, but he didn’t know all the
ins and outs of the Diplomatic Corps.

When Blendwell looked up from
the reports at last, he said: “'Amaz-
ing! They've held off the Karna at
every point! They've beaten them
back! They've managed to cope with
and outdo the finest team of negotia-
tors the Karna could send.” |

"I thought they would,” said Mal-
loy, trying to appear modest.

The secretary’s eyes narrowed.
“I've heard of the work you've been

doing here with . . . ah . . . sick men,
Is this one of your ... ah ... suc
cesses ?”’ |

Malloy nodded. I think so. The

Karna put us m a dilemma, so [
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threw a dilemma right back at them.”

“How do you mean?”

‘Nordon had a mental block
against making decisions. If he took
a gitl out on a date, he'd have trouble
making up his mind whether to kiss
her or not until she made up his mind
for him, one way or the other. He’s
that kind of guy. Until he’s presented
with one, single, clear decision which
admits of no alternatives, he can’t
move at all.

"As you can see, the Karna tried
to give us several choices on each
point, and they were all rigged. Until
they backed down to a single point
and proved that it wasn’s rigged,
Nordon couldn’t possibly make up his
mind. I drummed into him how im-
portant this was, and the more impor-
tance there is attached to his deci-
sions, the more incapable he becomes
of making them.”

The Secretary nodded slowly.
"What about Braynek ?”
“Paranoid,” said Malloy. “He

thinks everyone is plotting against
him. In this case, that's all to the good
because the Karna are plotting against
him. No matter what they put forth,
Braynek is convinced that there’s a
trap in it somewhere, and he digs to
find out what the trap is. Even if
there isn’t a trap, the Karna can’t
satisfy Braynek, because he’s con-
vinced that there has to be—some-
where. As a result, all his advice to
Nordon, and all his questioning on
the wildest possibilities, just serves
to keep Nordon from getting uncon-
fused.

THE
IN CASE OF FIRE

“These two men are honestly doing
their best to win at the peace confer-
ence, and they've got the Karna reel-
ing. The Karna can see that we're not
trying to stall; our men are actually
working at trying to reach a decision.
But what the Karna don’t see is that
those men, as a team, are unbeatable
because, in this situation, they're psy-
chologically incapable of losing.”

Again the Secretary of State nod-
ded his approval, but there was still
a- question in his mind. “Since you
know all that, couldn’t you have han-
dled it yourself?”

“Maybe, but I doubt it. They might
have gotten around me someway by
sneaking up on a blind spot. Nordon
and Braynek have blind spots, but
they’re covered with armor. No, I'm
glad I couldn't go; it's better this
way.”

The Secretary of State raised an
eyebrow. “Conldn’t go, Mr. Ambas-
sador?”

Malloy looked at him. “Didn’t you
know? I wondered why you appoint-
ed me, in the first place. No, I
couldn’t go. The reason why I'm here,
cooped up in this office, hiding from
the Saarkkada the way a good Saark-
kadic bigshot should, is because I Jike
it that way. I suffer from agoraphobia
and xenophobia.

"I have to be drugged to be put on
a spaceship because I can’t take all
that empty space, even if I'm pro-
tected from it by a steel shell” A
look of revulsion came over his face.
“And I can’t stand aliens!”

END
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== T1L Bek, Sector Control-
| ler of the Planetary Oc-
cupation Service, could
tell a real mess when
he saw one. With the
impressions of jangling confuston
still fresh in his mind, he clasped
hands in the inner office with Kife,
the Initial Penetratton Commander.
Stil noted Kife's feverish grip and
glittering eye as Kife turned to point
to a blond wood cabinet with a
twenty-etght inch screen.

“"\With that,” said Kife, "I will
throw them into total chaos. When 1
cet through, there won’t be a sound
mind or a stable government left on
the planet. Watch.”

Kite twisted a knob on the side of
the cabinet. On the screen, floors and
lighted rooms slid past, as if they
looked into a building with one out-
side wall removed. Amidst a multi-
tude of innocent scenes, Kife paused
to show violent arguments, wild

drinking parties, a group of people
trading malicious gossip, and various
couples who looked suspiciously as
if they did not belong together.
Kife grinned. ‘'Lies, backbiting,
adultery, betrayal. Once a viewer sees
these things on the screen, he'll watch
them instead of anything clse. And
it's all real. The poison this device
will spread will ruin the planet.”
Stil felt his back hair prickle. “"This
1s a scientifically advanced planet.
Kife. Isn't this a dangerous device to
release here? There 1sn’t a world in
the Galactic Combine where we'd

dare to do this.”

Kife didn’t seem to hear him. “T've
got the distribution problem whip-
ped, too.” He spread out a big map
that showed the planet’'s western
hemisphere surrounded bv ocean. and
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nnged by sclected parts of other
continents. Large gray areas dotted
in red and green were scattered over
the map.

“The gray areas,” saitd Kite, “are
population centers. The green dots
represent legittmate merchants. If the
local governments block those, T've
cot black-market contacts set up—
those are the red dots.”

til telt the edge of the map with
a2 finger to see it by any chance 1t
wasn't all untolded. “"What about the
rest of the planet?”

SHOTGUN WEDDING

“T'll hit that later. First, I'll throw
this western half into chaos and create
a power vacuum. When the other bloc
on the planct moves in to take over,
there’ll be confusion. Then I'll slip
large numbers of the device into their
territory. Since they work even morce

- by secrecy and decett, it will wreck

them, too.” He snapped his fingers.
"Oh, yes, there's something else I
wanted to show you.” |

He punched a button on his dest:.
The door flew open, and a quiverin:
subordinate popped in. Kife scribbled
on a pad, ripped off the top sheet.
and thrust it out to the subordinate,
who scurried out and was back shortly
with a folded bundle of paper cov-
ered with printing.
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“This,” said Kife, “is what the
locals call a ‘newspaper’.” He snap-
ped it open to a big ad headed:

ALL DOORS ARE OPEN
—WHEN YOU OWN AN RTV!

Beneath this was a picture of a
family gathered reverently about an
oversized screen that showed a circle
of men and women in formal clothes.

Stil, who had learned the language
in a hurry as his ship hurtled him
through space to this planet, under-
stood only snatches of the main body
of the ad. But he could read enough
to get the idea:

*. . . What will ordinary TV do
for you? . . . Just the same old shows,
endlessly repeated . . . But suppose
you could touch the magic knob and
go anywhere . . . view real life any-
where in the world, in all its surg-
ing passion and variety . . . Uncen-
sored! . . . Now, by a miracle of mod-
ern science . . . the dream of the ages
comes true . . . And better yet, once
you own an RTV, it shields you so
no outsider can snoop into yozr home
. . . Free from prying . . . exercise
your healthy urge for reality, unafraid
... Low, low down payment . . . See
us soon.”

Stil took a deep breath. *How soon
are you planning to distribute the
device?”

A look of proud achievement ap-
peared on Kife’s face. When he
spoke, the words rang in Stil's ears
like a sentence of doom.

“I've done it,” said Kife.

Stil got some more details from
Kife, then left the room in a kind of

stupor. A nervous orderly guided Stil
to a windowless private room and
bath. Stil locked the door and glanced
around. He was realizing, as he had
in tight spots before, what a fortunate
thing it was that the Galactic Com-
bine had means of fast and secret
communication. It might be too late
for him to do anything, but he could
warn others, so the situation might
yet be gotten under control. Stil snap-
ped off the room light, and lay down
on the bed. He relaxed, and gradually
quieted his thoughts, As his mind

_became calm, the faint hiss of the

implanted transceiver grew louder,
till it was like the whistle of steam
from a tea kettle in a quiet room.
Within the whistle, he could hear
faint variations, which gradually be-
came more distinct, and then formed
words:

“Hello? Stil?
please . . .”

Stil formed a reply in his mind,
and heard the words as clearly as if
he spoke. “'Right here, Dinal.”

“Thank heaven. Have you reached
26]JB3?—'Earth’, as its inhabitants
call it?"

"I'm there right now.”

“Is it as bad as we thought?”

“Worse., Kife has actually put the
sets on the market. Better than eight
hundred were sold before I got here,
with heavy advance publicity. Thete
are hundreds of thousands more in
stores and warehouses scattered over
half the planet. We can’t squash this
now."”

There was a silence, then Dinal

said, “We notified the Chief.”

Come in,
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“What happened?”

“The worst, He didn’t explode. He
just sent out for the whole file. Mean-
while, he's had no lunch, and no
dinner. He's just working through
his files. About six hours from now,
he’ll have the whole picture. He'll
also be in a foul mood. Then the
heads will really fly.”

Stil grunted.

Dinal said, "What are you plan-
ning to do?”

“I'm still worn out from that con-
ference on Tikra IV. I got here by
ultrafast spacer, under maximum
boost, and my control ship hasn’t
caught up yet. Until it does, I'm go-
ing to catch up on sleep.”

“You must have iron nerves. Well,

good luck.”

“Thanks. Good luck to you.”

The words faded into an unvarying
whistle that died away to silence as
Stil lay back, thinking.

In his mind’s eye, he could see for
a moment the great sweep of the
Galactic Combine, holding its thou-
sands of wide-flung planets in unified
control. Stil saw his own sector as
part of a huge pattern that constantly
expanded as scout ships spotted new
planets, and penetration teams moved
in to study the local life forms, spot
their weak points, and subtly intro-
duce a new factor that would set the
native populace at each other’s throats
and make the way easy for later ex-
ploitation and 1ntegration into the
Combine.

Each planet, Stil thought, offered
its own challenge. But planets of
the type of this “Earth” were par-
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ticularly tricky. Already split into
hostile, scientifically alert factions,
they were accustomed to stress, strain,
and upheaval, as regular conditions
of life. This meant that the disrupt-
ing factor had to be selected with
care, and subtly introduced at just
the right place and time. Otherwise,
the planet might erupt into an out-
burst that would all but blow it to
bits, thus losing it for the Combine.
Or, the suspicion of outside inter-
ference might actually unify the war-
ring factions overnight. All sorts of
pitfalls lay in the path of the pene-
tration teams on this type of planet.

The strain on the penetration com-

mander was particularly intense. Oc-
castonally, a commander broke, lost
contact with reality, slanted his re-
ports according to his private delu-
sions, and was not found out till the
catastrophe happened. Then there
was real trouble. Just as there was
right now.

Stil decided there was no use
thinking of it. He got up, washed,

lay down again, and soon fell into
an exhausted sleep.

Stil woke very early the next morn-
ing, the whistle loud in his head.
As he held his attention on it, the
voice grew clear, and he realized it
was not Dinal this time, but Jad, his
emergency controller. Jad’s character-
istic sourness came through clearly.

“Come 1n,” said Jad. “Come in,
Stil . ..

“Right here. Where are you?”

“We've got the ship as close off
planet as we can without being spot-
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ted. You want the first summaries
now, or shall I wait till you come
up?”

“Go ahead now.” Stil blanked his
mind.

Jad’s voice said, “The history of
the place seems aBout as we expected.
Here’s a reconstruction based on the
data so far.”

On the globe, light lines snaked
over mountains and plains, to show
the boundaries of nations and racial
groups. As each boundaty was com-
pleted, a voice spoke briefly, saying
“Greece, Cathage, Rome, India . . .”
With each name Stil saw in a flash
the characteristic national traits and
habits, the more outstanding attitudes
being symbolized by special shades
of color, which gradually shifted over
the globe as the armies marched and
races migrated.

Brief flashes of light marked the
inventions of new methods and de-
vices, and Stil saw the effects of these
in long-term processes that gradually
gathered momentum.

The outward shifts of power now
became more rapid, and accelerated
into a series of violent upheavals that
exploded and regathered till they
locked into two huge power groups
where the flow of colors brightened
and intensified, and vast potential
changes seemed to quiver on the
verge of reality. ;

Stil held his breath, waiting. Then
Jad’s voice said, “At this point, Kife
appeared on the scene. He found that
one nation, the United States, had
many immigrated minority groups
still speaking the languages of their

mother countries. Kife decided to
carry out the initial language train-
ing in the United States, where liv-
ing conditions were good, and wherc
he’d have his men faitly well to-
gether. This worked, as far as lan-
guage-teaching was concerned. Un-
fortunately, Kife’s men also picked
up the philosophy and attitudes of
the place where they were living.
Then Kife sent teams of them to
places like the Soviet' Union and
China.”

On the big globe, there flated into
life here and there, a shade of color
that contrasted glaringly with the
color around it. Most of this new
color was instantly souffed out. But
scattered fragments survived stub-
bornly. In the region called China,

. one began to enlarge like the vortex

of a hurricane. It drew in and over-
powered the color around it. It grew
larger and larger. In the neighbor.
ing Soviet Union, the prevailing
color wavered, then intensified.
Bright lines arced out toward China.
In a series of violent nuclear explo-
sions, the transplanted color flared,
broke into fragments, and finally
died away. This same shade intensi-
fied sharply around the globe in the
United States.

“That,” said Jad, “was what they
call ‘the twenty-eight days’ in China.
The result has been to create terrific
new tensions within each power bloc.
At the same time both are shaken
by the ferocity of what happened.
This business seems to be what ruined
Kife. A number of Kife’s men, inci-
dentally, were captured and brutally
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tortured. In the process, their im-
planted tranceivers were found. The
eastern bloc now thinks this means
2 fantastic scientific breakthrough by
the western bloc. The eastern scien-
tists are working on it day and night.
At the same time, agents of the
western bloc are reporting this to
their superiors, who Anow the stuff
wasn’t theirs.”

Stil drew in a deep breath. “Any
reports on those sets Kife has dis-
tributed ?”

“Not many. We've been concen-
trating on the background material
I just showed you. But I think I can
give you a few typical reactions.”

The blue-and-green globe van-
ished. In quick succession, Stil saw
a series of scenes:

1) A koot of wide-eyed men clutched
beer cans as they huddled around a
screen where a shapely woman slid
a sweater over her head.

2) A group of tough but cheerful-
looking men took copious notes as
they watched bank officials methodi-
cally lock the vault for the day.

3) A poorly dressed man and woman
shook their heads and grinned at
each other as they watched an ex-
pensively dressed man and woman
go through a savage quarre] on a big
screen.

4) A man in a blue uniform with a
microphone close by watched other
men in blue fan out and approach
the rear of a store adjoining a bank
building.

5) A big cabinet sat with a blank
screen by a bench, the works from
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inside the cabinet spread out on top
of the bench with two men squint-
ing at them, one of whom turned to
the other and said, “Like hell we
made it, Fred. And the Russkies
didn’t either.”

The scenes faded out. Jad said,
“We'll have a lot more for you later
on. This seems to be typical for right
now. The only other items of note
are that several of these sets are on
their way by fast plane to other na-
tions, and the United States has slap-
ped a ban on further sale of the sets
in their own country. Whether the
ban will last, I don't know.”

Stil Jay silent 2 moment, thinking.
“"How does it strike you this will
develop from now on?”

“Like lightning.” ‘

"That's what I think. We¢ may
need force here, and plenty of it.”

"There’s a single shock group com-
ing on the run. It's all we can expect
till that business on Aret VI is stamp-
ed out.”

Stil nodded. “Well, get in touch
with me as soon as you have a good
sampling of later reactions to the
device. I'm going to stay till morning
and get a first-hand impression of
the atmosphere here. I'll be up shortly

~afterward.

Stil thought over what he’d learn-
ed, then went back to sleep. He was
awakened shortly after sunrise by the
tingling of his alarm watch. He wash-
ed, dressed quickly, and went out into
the corridor.

He went into Kife’s outer office,
and found half the office staff trying
to look busy, while the other half
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huddled in little groups over the re-
.ports, and quarreled about how to
present them to Kife. The door to
Kife’s office was tightly shut. Stil took
a look around, then left word that he
was going back to his ship.

He entered one of the booths under
the building, held his tab to the scan-
ning slot in its wall, and waited. He
had time for his usual twinge of dread
at the thought of his body transmuted
to electromagnetic waves, bounced
from transmitter to relay to relay to
receiver, and reassembled again far
away. Then the walls of the booth
seemed to jump slightly. Stil opened
the door and stepped out in the sector
control ship, Co-ordinalor.

Stil walked down the corridor,
glanced briefly into busy offices, nod-
ded to hurrying aides, and turned in
at a doorway marked “Emergency
Control.”” Several minor officials
sprang to attention, and ushered him
through a huge room filled with
screens, big three-dimensional charts,
rows of uniformed men and women
at desks and files, and a long curving
bank of communications booths with
people entering and leaving. In the
center of this maze sat a long-limbed
man in a swivel chair within a wide,
ring-shaped desk. He wore a light
headset and a pained look as he stab-
bed buttons of coded shapes and
colors set in sloping banks atop the
desk. He glanced up as Stil crossed
the floor, and waved a hand in greet-
ing. A section of the desk slid back,
and Stil stepped through.

“How is it?"" said Stil.

“Terrible,” said Jad. “Here, take
a look.” He handed Stil another head-
set. As Stil slid it on, he found him-
self looking at several men in a small
room with a couple of flags standing
against the wall. Two of the men
were standing tensely beside chairs,
one was at the edge of the desk, and
the other was standing with his head
tilted slightly forward, his left hand
at his chin. This man looked up, and
nodded.

“All right. Go ahead. There's a
certain risk involved, but we’ll have
to take it.” The room emptied in a
rush.

Stil took off the headset. ““What
was that?”

Jad looked up. “The President of
the United States deciding to lift the
ban on RTV sets. Did that look like
chaos or panic to you?”

Stil shook his head gloomily. "“Any
other developments?”

“Well, if there’s a technical nation
on this planet that hasn’t got several
of the sets apart by now, I don’t know
where it is.”

“Any disorders?”

"A number of fist fights, so far. A
few minor shooting incidents. Noth-
ing big. The trouble is, the local
police departments got the sets, too,
so they're in a position to break up
most of the big trouble before it has
a chance to get started.”

Stil nodded. *"The way it's turning
out, I can’t see anything to do but
wait and hope. We might get the
kind of chaos we can use. But I don’t
expect it.”
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“Me, either. This is going to be a
job for the troops.”

A few moments later, Stil went to
his own office, had breakfast sent in,
and got started on the accumulated
problems of Sector government.
Shortly before lunch, he caught the
faint varying inward whistle that told
him someone was trying to reach him.

“Hello, Stil?”

“Right here, Dinal.”

“Where are you?”

“Back on the ship.”

“Anything new?”

“The situation’s getting more out
of hand, as we expected. But it's too
soon to be sure what will happen
next.”

“"What are you planning to do?”

“We're going to wait. It's all we
an do. Kife’s distribution of the sets
seems to be going smoothly. There’s
still a remote chance things will work
out as he predicts. If we were to pull
him out now, there would be a lapse
in authority down there that might
rain what little chance remains. If
worst comes to worst . . . well, we've
got troops coming.”

Dinal was silent a moment. Then
he said, I hope it works out. This
business, right on the heels of that
mess on Aret VI, over in Noral's sec-
tor, has the Chief in quite a state.”

Stil shook his head. They gloomily
wished each other luck, then Stil sent
out for Junch, and turned to a report
from Jad: "Here's the latest, such as
it is: Abortive riot in New York,
First Privacy League being formed in
Boston. Stupefaction in Moscow over
design of the set. Peiping warns it
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has established a no-viewing boun-
dary thirty miles offshore. By actual
count, incidentally, there are at this
moment seven hundred eighty-two
sets focused on China, and several of
these sets are in Moscow. This latest
survey still shows no tendency that
might develop into anything useful
to us.”

This feeling lasted from one day
to the next as the situation on the
planet wavered, but refused to col-
lapse into chaos. He immersed him-
self in routine work punctuated by
brief reports from Jad. Among the
many reports, some stood out:

“So far, eighty-six murders, one
hundred seventeen holdups, eight
suicides, and nine hundred sixty-five
arrests traceable to RTV sets.”

“"Uproar in the United Nations
over American display of sets focused
on Hungary, Tibet, a prison in Mos-
cow, and assorted horrors inside
China. Soviet Union Purchasing
Commission is now shipping sets
home in wholesale lots.

“American display of sets in Mos-
cow showing typical United States
workers’ homes. Rival Russian dis-
play of massed sets across the street
focused on assortment of United
States slums, ghost towns, and eco-
nomically-depressed areas—also la-
beled ‘typical United States workers’
homes.’

“Scattered acts of assault due to
overexcitement on part of viewers.
Various ineffectual bills in national
legislatures to restrict use of sets.”

Stil now received word of a new
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outbreak on Aret VI The shock
group racing toward Earth was turn-
ed around and sent rushing back in
the opposite direction. Stil fired off
angry messages to no avail, then call-
ed Jad. :

“I know,” said Jad. "By the time
they get back to Aret, the trouble will
be over. After all that time under full
boost, the shock group will be right
back where it started from. Next,
new orders will come down for them
to rush here under all possible boost.
The troops will get here one hundred
per cent overdue and so worn out
they'll be worthless. The staff orders
men around as if the central matter
transform networtk were already
stretched out over the whole uni-
verse.” _

“"What's Kife doing now?”

“Getting ready to release a damper
attachment that will cut out interfer-
ence. Then people will be able to
view other people even if those others
have sets installed. Without the
troops to back us up, it looks to me
like our last chance; but I don’t have
any great hopes for it.”

Stil nodded, then went back to
work. He had the sensations of a
man fighting a fire in his own back
yard, and seeing the fire equipment
rush directly past and vanish into the
distance. As the days passed, new re-
ports increased his uneasiness:

“'Sets now widespread, sold all over
the western bloc nations, and import-
ed in huge quantities into the eastern
bloc, largely to disrupt western recep-
tion.”

“Kife is now marketing his inter-

ference damper in hopes people will
be infuriated by sight of others in-
vading their privacy.”

“Extensive snooping has now con-
vinced each big power bloc that the
other did not originate the viewer.
Both are now trying to find out who
did.”

"Damper is not having its expect-
ed effect. There is widespread anger
over loss of privacy, but most violence
is directed at sellers of dampers. As
people using viewers are not gener-
ally interested in viewing other peo-
ple using viewers, little trouble comes
from that. Worse yet, there seems to
be a considerable sprinkling of peo-
ple who go their way regardless of
viewers. The evident peace of mind
of these people is starting to generate
a certain amount of imitation, which
is extremely bad from our view-
point.”

"A number of American and Rus-
sian viewers are now talking direct
to each other on damper-equipped
sets, using signs or interpreters to
trade views, and meanwhile picking
up each other’s languages. Many vio-
lent disagreements; but what I don't
like is, they are finding too many
common interests Too much mutual
admiration is going on. If the leaders
of the western and eastern blocs
should stop being afraid of each
other and start looking around for a
new enemy, then we'll have the gal-
loping nightmare after us.”

Stil wiped his brow. He went to
see Jad, and found him looking ex-
ceptionally sour.

58 ASTOUNDING SCIENCE FACT & FICTION



“Listen,” said Stil, “where are
those troops now?”

“Just starting out again from Aret
VI. Naturally, they won't get here in
Zime.

“There are so many research
groups and private individuals work-
ing on sets down there that we can’t
monitor them all. One of them has
evidently discovered a built-in block
in the sets. Now the block is a block
no more. It used to jam reception,
to keep Kife's underground head-
quarters out of view. But now we

_discover no less than eight sets tuned
in on Kife and his headquarters.
Pretty soon, they'll spot his various
local branches, too.”

Stil took a deep breath. “That ends
it. Order Kife to evacuate.”

“Kife has cracked up.”

“Then” put someone else in charge
and bundle Kife out of there.”

Jad shrugged and held out a spare
headset. ‘'Here, take a look.”

Stil frowned, and settled the set
on his head. A scene flared up before
him. He recognized Kife's outer of-
fice, the screens untended, the office
staff reeling around with half-empty
bottles, or huddled around blankets
to rattle little cups from which small,
black-dotted white cubes shot out.

Stil took off the headset and said
ingrily, "We've got to get them and
heir records out of there. We'll have
o use the ship’s crew and- guards,
ind we’d better get together as many
rolunteers as we can lay hands on”

Stil watched the forced evacuation
m a big screen that showed Kife's
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headquarters in cross-section The situ-
ation was made tense by the arrival
aboveground of a monster earth auger
on a huge truck trailer, followed by
a motorized convoy bristling with
American troops. While Stil tensely
watched his men hustle Kife and his
drunken crew into the matter trans-
mitters, the gigantic auger rose up
into drilling position.

Stil watched the auger eat into the
ground. He stared at the discharged
dirt piling up rapidly, and raised his
microphone. “Never mind carrying
out these files,” he ordered. “Slag
everything room by room and get
out.”

The men went from door to door,
using guns on wide beam to destroy
files and equipment.

The auger ate a big hole down to
the top of the building with uncanny
accuracy, then pulled out of the way.
Two trucks trundled over carrying a
metal frame between them, and stop-
ped so the frame was right over the
hole. From the frame, ropes and
chain ladders with pipe crosspieces
dropped into the hole, along with a
cable bearing electric-light bulbs at
intervals. Several long lines of troops
wound over to the hole and started
down, the lightly armed ones drop-
ping fast down the ropes, the heavily-
laden ones using the ladders.

Stil mopped his forehead. While
his men were finishing up on the bot-
tom floor, Earth troops were drop-
ping in on the top floor. The end
came in an exchange of ricocheting
bullets and searing lines of light. An
instant after Stil's men were through
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the matter transmitters, explosive
packets wete set back the other way
and blew the transmitters to pieces.
But despite Stil's hardest effort, he
was too late in reaching some of
Kife's local branches.

When it was all over, Stil felt
drugged from nervous strain and fa-
tigue.

An aide now hurried over. “A call
at Communications Booth I, sir.”

Stil went to the booth, stepped in,
and shut the door. The booth dark-
ened, and a full-length screen flared
to life. Directly before him stood
a man in a neat dark suit, who now
spoke in 2 low, hoarse voice.

“Every move you have made in the
last hour, I have watched.”

Stil forced himself to say, “Yes,
sir.”

“The net result of this operation
is a disaster.”

“Yes, sir.”

“You may be interested to know
what happened to the officer who
sent Shock Group 68 back and forth
through space to no purpose.”

The screen flickered. Directly be-
fore Stil, a body hung on a rope.

The screen flickered again. Stil
stiffened his knees. The low rough
voice said, “Intelligent work is re-
warded. Incompetence is punished.”

“Yes, sir.”

The screen went blank.

Stil swallowed. He mopped his
brow and drew a deep breath. He
stepped out of the booth, and the
presence of people hustling about
normally in the room surprised him.

He stopped at Jad's desk. Jad had a
screen set up before him, and mo-
tioned to Stil to take a look.

The scteen was divided to show
two scenes, each of a2 man in a lab-
oratory jacket, standing before an-
other screen with a disassembled
viewer before him, Each man appear-
ed on the other’s screen. One held up
a wire leading into a maze of cit-
cuits. The other nodded, drew rap-
idly on a pad, and held it up. The
first man beamed, and pointed to
part of another disassembled set.

Stil said, “What's that?”’

“A couple of Earth's leading sci-
entists in happy collaboration. They
don’t talk the same language—but
nevertheless, they just got an idea to
extend the range of these sets. I was
hoping they wouldn't hit on that
technique for a hundred years.”

* ‘Extend the range’?” said Stil.
“Extend it bow far?”

“They can reach from here almost
to Aret VI, if they gang enough of
those sets together.”

Stil stood motionless as the mean-
ing of this sank in.

Jad said, “If they set up relays at
intervals, as we do, there is no the-
oretical limit. But even without that,
they can reach a long, long distance.”

“"And transmission is practically
instantaneous?”’

“Yeah.”

Stil nodded wearily, “Meanwhile,
they have a heavily-populated planet
geared for maximum production, al-
ready verging on space flight, requir-
ing only a common enemy to channel
their efforts, and a little more techni-
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cal know-how to make them deadly.
This place could make Aret VI look
like a vacation. How long till those
troops get here?”

"About fifteen days. They'll be in
bad shape, of course, because they’ll
have traveled, all:told, a total of twice
the distance under maximum boost,
with hardly any rest at all.”

"Any chance of reinforcements?”

“If Aret VI doesn’t erupt again—
which is problematical—we might get
some from there. From anywhere
else, the transportation problem is
pretty tough.” '

“All right,” said Stil. “Tell me if
what 1 say is true. If we try to sup-
press this planet in its present state,
using a comparative handful of
worn-out troops, all we'll do is unite
them permanently, and set them go-
ing on feverish preparation for intet-
stellar war.”

“Right.”

“On the other hand, if we stay
here and do nothing, they’ll complete
their long-range sets, spot us, go over
our ship from one end to the other,
tecord everything they see, and finish
-up, with enough technical knowledge
to build a fleet of their own.”

“Right again. In fact, it will take
so long for us to get out of range,
that they'll probably do that.”

“And then they’ll be in a position
to send shiploads of troops and view-
ers to Aret VI, for instance, and
create a horrible situation.

“Or, if, to keep them from learn-
ing our secrets we blow this ship and
everything in it, including ourselves,

THE
SHOTGUN WEDDING

to little bits, that will temporarily
unhinge the government of the whole
sector, because all the plans, records,
and strands of control are centered
in this ship.”

Jad nodded sourly. “Yeah. And’
with the unrest resulting from this
Aret business, a lapse in sector gov-
ernment right now could be deadly.
What is there left to do?”

Stil said sourly, "‘Practice smiling.”

It was a week later that the big
tender from the giant control ship
landed on the planet. As the ramp
slid down, and Stil stepped out, the
cheering crowds waved and threw
their hats in the air. A big loud-
speaker boomed out a continuous
commentary, of which Stil was able to
make out occasional fragments:

“. .. Our galactic friends . . . wise
and beneficent elder race from be-
yond the stars . . . bearer of wonder-

ful gifts of science . . . partners . . .
despite temporary unfortunate mis-

understanding . . . one-hundred year
trade treaty and mutual nonaggression
pact . . .7

Stil  beamed with determined

friendliness as the leader of United
Earth pumped his hand.

It seemed to Stil that the Earth
leader ought decently to have waited
a little longer before thrusting out
his pen for Stil to sign the trade
treaty.

But Stil was careful to smile and
sign with no delay.

After all, a lot of eyes were watch-
ing him.

END
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DEATHWORLD

By HARRY HARRISON

Conclusion. Is a swarm of locusts a “natural
catastrophe”? What distinction — what line —
can be drawn between “natural enemies,” com-
petilive species, and “natural catastrophes”...?”

lllustrated by van Dongen

SYNOPSIS

Jason dinAlt 75 a professional
gambler. He is understandably sus-
picious wnen a total stranger, Kerk
Pyrrus, gives bim twenty-seven mil-
lion credits in cash to gamble with.
Kerk 15 a mystery. Though middle-
aged, he is the strongest man with
the fastest gun [ason bhas ever met.
His planet, Pyrius, needs three bil-
lion credits at once. This can only be
obtained by gambling. Jason is to
keep all winiings above this figure
for bimself.

It is impossible for Jason to say
no. He wins the money by using his
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pst power, the ability to control the
fall of dice with his mind, Kerk
helps him to fight free of the gam-
bling casino: they escape together.
Only then does [ason distover that
the money is to be used to purchase
war materials. His anger fades when
Kere explains that the battle 15
against a planet—mnot against Ssei-
lient creatures.

Pyrrus is a planet where mankind
doesn’t belong—yet 1t bhas been
settled for three hundred years. The
gravity 1s twice that of Earth. The
climate varzes from tropic to arclic
datly, and the native beasts are fierce
beyond imagming. The average life
expectancy of the Pyrran settlers is
sixteen years.

Instead of being frightened, Jason
finds himself inversely atiracted to
this deadly world. He forces reluc-
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tant permission from Kere to let him
refurn on the Pyrran ship. They fight
their way off the planet and join the
cargo ship, Pyrrus bound.

The pilot of the ship is a young
and lovely girl, Meta. Jason likes ber
and 15 with ber constantly during the

trip. But after the ship lands he has
no time for her or anything else.
Staymng alive 15 a full-time job.

Pyrrus is far worse than be imag-
ined. The gravity is a constant, tiing
burden, and nightmares destroy bis
sleep. He cannot leave the sealed
buildings of the survival school un-
til he bas completed weary month,
of tramning.

When he gains the proficiency in
survival to leave the school, he makes
some startling observations. The
Pyrrans are slowly losing their battle
for survival. In a few more centuries
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they will all be dead at the present
rate of population loss. Kerk almost
rills him when he discusses this ta-
boo topic, but is halted by astonish-
ment when [ason tells bhim there 15
a way to end the war.

All of the Pyrran life forms have
an unnatural hatred of mankind.
And are constantly altering to be-
come move deadly. The factors indi-
cate that there 15 some force con-
trolling this planet-wide attack. [a-
son obtains Kerk's permission to look
for this bidden factor.

Jason searches for any bhistorical
records that might bhelp bim, oul
finds none. There are only technical
works in the library, all other rec-
ords and books have been destroyed
by vermin. [ason ricks at the litler
in anger and uncovers a metal box,
made to hold a spaceship’s log.

The box contains the log of the
ship that brought the first settlers to
Pyrrns. In the log is proof that the
human population has declined. Plus
the almost unbelievable fact that in
the beginning all Pyrran life was
friendly to humans. With renewed
hope, Jason searches for the faftor
that caused tnhis change.

Before he can do anything the
Pyrran life forms launch a fierce at-
tack on the buman city, and [ason
tries to help. He is only in the way
and a Pyrran is killed saving nis life.
The man was Kerk’s son, and n bis
anger Kesk orders [ason to leave on
the next ship.

Jason will- not admit defear. He
continues bis search and discovers a
well kept Pyrvan secret. There are
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human beings living outside of the
city, beyond the protective-wall. The
city people call them "grubbers,”
traitors to the human race, and shool
then: on sight. They apparently bave
learined how to live on this deadl;
planet and Jason is sure they have
the answers to his questions. He suc-
ceeds 1 escaping the city, but is al-
tacked and captured by the grubbers.

He 15 tacen to Rhes, one of their
leaders, who is desperately 1ll. Jason
cures him with his medikit. No long-
er a prisoner, he looks for the secrel
of Pyrrus. These jungle people are
outwardly barbarians, but hold fas
to a culture that is anylning but bai-
baric. 1t is only by accident that he
discovers that many of them are tele-
pathic, that they control their an:-
mals 111 this manner.

The parts of the puzzle are slip-
ping into place. 1t is soon obvious

 that all Pyrrap life forms are telec-

pathic. The city 15 washed mn wares
of hatred, a psionic message of de-
struction  that  keeps the nalive

Pyrran life in constant attack.

After promising Rbes that he toill
do cverything he cair to help 1he
jungle dwellers, he gels back info
the city. Now they have to listen 1o
him. [ason describes the telepathic-
controlled war that 1s being waged
against them. There is some poiwer
that is beaming a message of hate
against the city, keeping it under
constant attack. [ason wants to find
the source of this message, contact
whoever or whatever is keeping the
war going, and come to terms. End
the battle once and for all.
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PART 3

XX.

===—=ROM the beginning
il E now,” Kerk said. “And
=:pP==— Icave out nothing.”

‘ “There is very little
' more that I can add to
the physical facts. I saw the animals,
understood the message. I even ex-
perimented with some of them and
they reacted to my mental com-
mands. What I must do now is track
down the source of the orders that
keep this war going.

“I'll tell you something that I
have never told anyone else. I'm not
only lucky at gambling. I have
enough psi ability to alter probabil-
ity in my favor. It's an errdtic ability
that T have tried to improve for ob-
vious reasons. During the past ten
vears I managed to study at all of
the centers that do psi research.
Compared to other fields of knowl-
edge it is amazing how little they
know. Basic psi talents can be im-
proved by practice, and some ma-
chines have been devised that act as
psionic amplifiers. One of these,
used correctly, is a very good direc-
tional indicator.”

“You want to build this ma-
chine?” Kerk asked.

“Exactly. Build it and take it out-
side the city in the ship. Any signal
strong enough to keep this centuries-
old battle going should be strong
enough to track down. I'll follow it,
contact the creatures who are sending

DEATHWORLD

it, and try to find out why they are
doing it. I assume you'll go along
with any reasonable plan that will
end this war?”

“Anything reasonable,” Kerk said
coldly. “How long will it take you
to build this machine?”

“Just a few days if you have all
the parts here,” Jason told him.

“Then do it. I'm canceling the
flight that's leaving now and I'll keep
the ship here, ready to go. When
the machine is built I want you to
track the signal and report back to
me. )

“Agreed,” Jason said, standing
up. "As soon as I have this hole in
my back looked at I'll draw up a list
of things needed.”

A grim, unsmiling man named
Skop was assigned to Jason as a com-
bination guide and guard. He took
his job very seriously, and it didn't
take Jason long to realize that he
was a prisoner-at-large. Kerk had ac-
cepted his story, but that was no
guarantee that he believed it. At a
single word from him, the guard
could turn executioner.

The chill thought hit Jason that
undoubtedly this was what would
happen. Whether Kerk accepted the
story or not—he couldn’t afford to
take a chance. As long as there was
the slightest possibility Jason had
contacted the grubbers, he could not
be allowed to leave the planet alive.
The woods people were being simple
if they thought a plan this obvious
might succeed. Or had they just
gambled on the very long chance it
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might work? They certainly had
nothing to lose by it.

Only half of Jason’s. mind was oc-
cupied with the work as he drew up
a list of materials he would need for
the psionic direction finder. His
thoughts plodded in tight circles,
searching for a way out that didn’t
cxist. He was too deeply involved
now to just leave. Kerk would see
to that. Unless he could find a way
to end the war and settle the grub-
ber question he was marooned on
Pyrrus for life. A very short life.

When the list was ready he called
Supply. With a few substitutions,
everything he might possibly need
was in stock, and would be sent
over. Skop sank into an apparent
doze in his chair and Jason, his head
propped against the pull of gravity,
by one arm, began a working sketch
of his machine.

Jason looked up suddenly, aware.
of the silence. He could hear ma-
chinery in the building and voices
in the hall outside. What kind of
silence then—? ]

Mental silence. He had been so
preoccupicd since his return to the
city that he hadn’t noticed the com-
plete lack of any kind of psi sensa-
tion. The constant wash of animal
reactions was missing, as was the
vague tactile awareness of his PK.
With sudden realization he remem-
bered that it was always this way
inside the city.

He tried to listen with his mind
—and stopped almost before he be-
gan. There was a constant press of
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thought about him that he was madc
aware of when he reached out. It
was like being in a vessel far bc-
neath the occan, with your hand on
the door that held back the frighten-
ing pressure. Touching the door,
without opening it, you could feei
the stresses, the power pushing in
and waiting to crush you. It was this
way with the psi pressure on the
city. The unvoiced hate-filled
screams of Pyrrus would instantly
destroy any mind that received them.
Some function of his brain acted as
a psi-circuit breaker, shutting off
awareness before his mind could be
blasted. There was just enough leak-
through to keep him aware of the
pressure—and supply the raw mate-
rials for his constant nightmares.

There was only one fringe benefit.
The lack of thought pressure made
it casier for him to concentrate. In
spite of his fatigue the diagram de-
veloped swiftly.

Meta arrived late that afternoon,
bringing the parts he had ordered.
She slid the long box onto the work-
bench, started to speak, but changed
her mind and said nothing. Jason
looked up at her and smiled.

“Confused?” he asked.

“I don't know what you mean,”
she said, "I'm not confused. Just
annoyed. The regular trip has been
canceled and our supply schedule will
be thrown off for months to come.
And instead of piloting or perimeter
assignment all I can do is stand
around and wait for you. Then take
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some silly flight following your di-
rections. Do you wonder that I'm
annoyed 2"

Jason carefully set the parts out
on the chasis before he spokc. "As |
said, you're confused. I can point out
how you’re confused—which will
make you even more confused. A
temptation that I frankly find hard
to resist.”

She looked across the bench at
him, frowning. One finger uncon-
sciously curling and uncurling a
shott lock of hair. Jason liked her
this way. As a Pyrran operating at
full blast she had as much person-
ality as a gear in a machinc. Once
out of that pattern she. reminded
him more of the girl he had known
on that first flight to Pyrrus. He won-
dered if it was possible to really gct
across to her what he meant.

“I'm not being insulting when 1
say ‘confused,” Meta. With your
background you couldn’t be any oth-
er way. You have an insular person-
ality. Admittedly, Pyrrus is an un-
usual island with a lot of high-pow-
er problems that you are an expert
at solving. That doesn’t make it any
less of an island. When you face a
cosmopolitan problem you are con-
fused. Or even worse, when your is-
land problems are put inte a bigger
context. That's like playing your own
game, only having the rules change
constantly as you go along.”

“You're talking nonscnse,” shc
snapped at him. “Pyrrus isn’t an is-
land and battling for survival is
definitely not a game.”
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“I'm sorry,” he smiled. "I was
using a Agure of speech, and a badly
chosen one at that. Lct's put the
problem on more concrete terms.
Take an example. Suppose I were
to tell you that over there, hanging
from the doorframe, was a sting-
wing—"'

Meta’s gun was pointing at the
door before he finished the last word.
There was a crash as the guard's
chair went over. He had jumped
from a half-doze to full alertness in
an instant, his gun also searching the
doorframe.

“That was just an example,” Ja-
son said. “There’s really nothing
there.” The guard’s gun vanished
and he scowled a look of contempt
at ]1son as he righted the chair and
dropped into it. -

“You both have proved vourself
capable of handling a Pyrran prob-
lem.” Jason continued. "But what if
I said that there is a thing hanging
from the doorframe that /ooks like
a stingwing, but is rcally a kind of
large insect that spins a fine silk that
can be used to weave clothes?”

The guard glared from under his
thick eyebrows at the empty doot-
frame, his gun whined part way out,
then snapped back into the holster.
He growled something inaudible at
Jason, then stamped into the outer
room, slamming the door behind
him. Meta frowned in concentration

‘and looked puzzled.

"It couldn’t be anything except a
stingwing,” she finally said. “Noth-
ing clse could possibly look like that.
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And even if it didn't spin silk, it
would bite if you got near, so you
would have to kill it.” She smiled
with satisfaction at the indestructible
logic of her answer.

“Wrong again,” Jason said. "1
just described the mimic-spinner
that lives on Stover’s Planet. It imi-
tates the most violent forms of life
there, does such a good job that it
has no need for other defenses. It'll
sit quietly on your hand and spin
for you by the yard. If T dropped a
shipload of them here on Pyrrus,
you never could be sure when to
shoot, could you?”

“But they are not here now,” Meta
insisted.

“Yet they could be quite easily.
And if they were, all the rules of
your game would change. Getting
the idea now? There are some fixed
laws and rules in the galaxy—but
they're not the ones you live by.
Your rule is war unending with the
local life. I want to step outside your
rule book and end that war. Would-
n’t you like that? Wouldn’t you like
an existence that was more than just
an endless battle for survival? A life
with a chance for happiness, love,
music, art—all the enjoyable things
you have never had the time for.”

All the Pyrran sternness was gone
from her face as she listened to what
he said, letting hersclf follow these
alien concepts. He had put his hand
out automatically as he talked, and
had taken hers. It was warm and
her pulse fast to his touch.

Mecta suddenly became conscious

of his hand and snapped hers away,
rising to her feet at the same time.
As she started blindly towards the
door, Jason's voice snapped after
her.

“The guard, Skop, ran out because
he didn't want to lose his precious
two-value logic. It’s all he has. But
you've secn other parts of the gal-
axy, Meta, you know there is a lot
more to life than kill-and-be-killed
on Pyrrus. You feel it is true, even
if you won’t admit it.”

She turned and ran out the door.

Jason looked after her, his hand
scraping the bristle on his chin
thoughtfully. “Meta, 1 have the faint
hope that the woman is winning
over the Pyrran. I think that I saw
—perhaps for the first time in the
history of this bloody war-torn city
—a tear in onc of its citizen's eyes.”

XXI.

"Drop that equipment and Kerk
will undoubtedly pull both your
arms off,” Jason said. “He's over
there now, looking as sorry as pos-
sible that I cver talked him into
this.”

Skop cursed under the bulky mass
of the psi detector, passing it up to
Meta who waited in the open port
of the spaceship. Jason supervised
the loading, and blasted all the lo-
cal life that came to investigate.
Horndevils were thick this morning
and he shot four of them. He was
last aboard and closed the lock be-
hind him.
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“"Where are you going to install
1t?” Meta asked.

"You tell me,” Jason said. "I need
a spot for the antenna where there
will be no dense metal in front of
the bowl to interfere with the signal.
Thin plastic will do, or if worst

comes to worst I can mount it
outside the hull with a remote
drive.”

"You may have to,” she said. “The
hull is an unbroken unit, we do all
viewing by screen and instruments.
I don’t think . . . wait . . . there is
one place that might do.”

She led the way to a bulge in the
hull that marked one of the life-
boats. They went in through the al-
ways-open lock, Skop struggling aft-
er them with the apparatus.

“These lifeboats are half buried
in the ship,” Mecta explained. ““They
have transparent front ports covered
by friction shiclds that withdraw au-
tomatically when the boat is launch-
ed.”

“Can we pull back the shields
now?”

“I think so,” she said. She traced
the launching circuits to a junction
box and opened the lid. When she
closed the shield relay manually, the
heavy plates slipped back into the
hull. There was a clear view, since
most of the viewport projected be-
yond the parent ship.

“Perfect,” Jason said. "T'll set up
here. Now how do I talk to you in
the ship?”

“Right here,” she said. “There’s a
pretuned setting on this communica-
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tor. Don’t touch anything clse—and
particularly not this switch.” She
pointed to a large pull-handle set
square into the center of the control
board. “Emergency launching. Two
seconds after that is pulled the life-
boat is shot free. And it so happens
this boat has no fuel.”

“Hands off for sure,” Jason said.
“Now have Husky there tun me in
a line with ship’s power and I'll get
this stuff set up.”

The detector was simple, though
the tuning had to be precise. A dish-
shaped antenna pulled in the signal
for the delicately balanced detector.
There was a sharp fall-off on both
sides of the input so direction could
be precisely determined. The result-
ing signal was fed to an amplifier
stage. Unlike the clectronic compo-
nents of the first stage, this one was
drawn in symbols on white paper.
Carefully glued-on input and output
leads ran to it.

When everything was ready and
clamped into place, Jason nodded to
Meta’s image on the screen. “Take
her up—and casy please. None of
your nine-G specials. Go into a slow
circle around the perimeter, until I
tell you differently.”

Under steady power the ship lift-
ed and grabbed for altitude, then
eased into its circular course. They
made five circuits of the city before
Jason shook his head.

“The thing seems to be working
fine, but we're getting too much
noise’ from all the local life. Get
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thirty kilometers out from the city
and start a new circuit.”

The results were better this time.
A powerful signal came from the
direction of the city, confined to less
than a dcgree of arc. With the an-
tenna fixed at a right angle to the
direction of the ship's flight, the sig-
nal was fairly constant. Meta rotated
the ship on its main axis, until Ja-
son's lifcboat was directly below.

"Going fine now,” he said. "Just
hold your controls as they are and
keep the nose from drifting.”

After making a careful mark on
the sctting circle, Jason turned the
receiving antenna through one hun-
dred cighty degrees of arc. As the
ship kept to its circle, he made a
slow collecting sweep of any signals
beamed at the city. They were half-
way around before he got a new
signal.

It was there all right, narrow but
strong. Just to be sure he let the
ship complcte two more sweeps, and
he noted the direction on the gyro-
compass each time. They coincided.
The third time around he called to
Mcta,

“"Get ready for a full right turn,
or whatever you call it. I think I
have our bearing. Get ready—izon.”

It was a slow turn and Jason never
lost the signal. A few times it
wavered, but he brought it back on.
When  the compass scttled down
Mcta pushed on more power.

They set their course towards the
native Pyrrans.

An hour's flight at close to top
atmospheric speed brought no
change. Meta complained, but Jason
kept her on course. The signal never
varicd and was slowly picking up
strength. They crossed the chain of
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volcanoes that marked the continen-
tal limits, the ship bucking in the
fierce thermals. Once the shore was
behind and they ‘were over water,
Skop joined Meta in grumbling. He
kept his turret spinning, but there
was very little to shoot at this far
from land.

When the islands came over the
horizon the signal began to dip.

“Slow now,” Jason called. “Those
islands ahead look like our source!”

A continent had been here once,
floating on Pyrrus’ liquid core, Pres-
sures changed, land masses shifted,
and the continent had sunk beneath
the ocean. All that was left now of

the teeming life of that land mass

was confined to.a chain of islands,
once the mountain peaks of the high-
est range of mountains. These is-
lands, whose sheer. sides rose straight
from the water, held the last inhabi-
tants of the lost continent. The
weeded out descendants, of the vic-
tors of uncountable violent contests.
Here lived the oldest native Pyrrans.

“Come in lower,” Jason signaled.
“Towards that large peak. The sig-
nals scem to originate there.”

They swooped low -over the moun-
tain, but nothing was visible other
than the trees and sun-blasted rock.

The pain almost took Jason’s head
off. A Dblast of hatred that drove
through the amplifier and into his
skull. He tore off the phones, and

dutched his skull between his hands."

Through watering eyes he saw the
.black cloud of flying beasts hurtle up
from the trees below. He had a sin-
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gle glimpse of the 'hillside beyond
before Meta blasted power to the
engines and the ship leaped away.

"We've found them!” Her fierce
exhultation faded as she saw Jason
through the communicator. **Are you
all right? What happened?”

“Feel . . . burned out . . . I've
felt a psi blast before, but nothing
like that! T had a glimpse of an
opening, looked like a cave mouth,
just before the blast hit. Seemed to
come from there.”

“Lie down,” Meta said. “T'll get
you back as fast as I can. I'm calling
ahead to Kerk, he has to know what
happened.”

A group of men were waiting in
the landing station when they came
down. They stormed out as soon as
the ship touched, shiclding their
faces from the still-hot tubes. Kerk
burst in as soon as the port was
cracked, peering around until he
spotted Jason stretched out on an
acceleration couch.

“Is it true?” he barked. “You've
traced the alien criminals who start-
ed this war?”

“Slow, man, slow,” Jason said.
“I've traced the source of the psi
message that keeps your war going.
I've found no evidence as to who
started this war, and certainly would-
n’t go so far as to call them crim-
inals—"

“I'm tired of your word-play,”
Kerk broke in. “'You've found these
creatures and their location has been
marked.”
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“On the chart,” Meta said, "I
could fly there blindfolded.”

“Fine, fine,” Kerk said, rubbing
his hands together so hard they
could hear the harsh rasp of the
callouses. “It takes a real effort to
grasp the idea that, after all these
centuries, the war might be coming
to an end. But it's possible now. In-
stead of simply killing off these self-
renewing legions of the damned that
attack us, we can get to the leaders.
Search them out, carry the war to
them for a change—and blast their
stain from the face of this planet!”

“Nothing of the sort!” Jason said,
sitting up with an effort. “Nothing
doing! Since I came to this planet
I have been knocked around, and
risked my life ten times over. Do
you think I have done this just to
satisfy your blood-thirsty ambitions?
It's peace I'm after—not destruction.
You promised to contact these crea-
tures, attempt to negotiate with
them. Aren’'t you 2 man of honor
who keeps his word?”’

“I'll ignore the insult—though I'd
have killed you for it at any other
time,” Kerk said. "You've been of
great service to our people, we are
not ashamed to acknowledge an hon-
est debt. At the same time—do not
accuse me of breaking promises that
I never made. I recall my exact
words. I promised to go along with
any reasonable plan that would end
this war. That is just what I intend
to do. Your plan to negotiate a peace
is not reasonable. Therefore we are
going to destroy the enemy.”

“Think fiest,” Jason called after
Kerk, who had turned to leave.
*“What is wrong with trying negotia-
tion or an armistice? Then, if that
fails, you can try your way.”

The compartment was getting
crowded as other Pyrrans pushed in.
Kerk, almost to the door, turned
back to face Jason.

“I'll tell you what's wrong with
armistice,” he said. "It's a coward’s
way out, that's what it is. It’s all
right for you to suggest it, you're
from off-world and don’t know any
better, But do you honestly think I
could entertain such a defeatist no-
tion for one instant? When I speak,
I speak not only for myself, but for
all of us here. We don’t mind fight-
ing, and we know how to do it. We
know that if this war was over we
could build a better world here. At
the same time, if we have the choice
of continued war or a cowardly
peace—we vote for war. This war
will only be over when the enemy is
utterly destroyed!”

The listening Pyrrans shouted in
agreement, and when Kerk pushed
out through the crowd some of them
patted his shoulder as he went by.
Jason slumped back on the couch,
worn out by his exertions and cx-
hausted by the attempt to win the
violent Pyrrans over to a peacelul
point of view.

When he looked up they were
gone—all except Meta. She had the
same look of blood-thirsty elation as
the others, but it drained away when
she glanced at him.
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“What about it, Meta,”” he asked
bitterly. “No doubts? Do you think
that destruction is the only way to
cnd this war?”

“I don’t know,” she satd. "I can't
be sure. For the first time in my life
[ find myself with more than one
answer to the same question.”

“"Congratulations,” he said.
a sign of growing up.”

‘IItis

XXII.

Jason stood to one side and watch-
ed the deadly cargo being loaded
into the hold of the ship. The Pyr-
rans were in good humor as they
stowed away riot guns, grenades and
gas bombs. . When the back-pack
atom bomb was put aboard one of
them broke into a marching song,
and the others picked it up. Maybe
they were happy, but the approach-
ing carnage only filled Jason with an
intense gloom. He felt that some-
how he was a trattor to life. Perhaps
the life form he had found needed
destroying—and perhaps 1t didn't.
Without making the slightest at-
tempt at conciliation, destruction
would be plain murder.

Kerk came out of the operations
building and the starter pumps could
be heard whining inside the ship.
They would leave within minutes.
Jason forced himself into a foot-
dragging rush and met Kerk halfway
to the ship.

“I'm coming with you, Kerk. You
owe me at least that much for find-
ing them.”

PEATHWORLD

Kerk hesitated, not liking the 1dea.
“This is an operational mission,” he
said. “'No room for observers, and
the extra weight— And it’s too late
to stop us Jason, you know that.”

“"You Pyrrans are the worst liars
in the universe,” Jason said. "We
both know that ship can lift ten
times the amount it's carrying today.
Now . . . do you let me come, or
forbid me without reason at all?”

“Get aboard,” Kerk said. “'But
keep out of the way or you'll get
trampled.”

This time, with a definite destina-
tion ahead, the flight was much fast-
er. Meta took the ship into the
stratosphere, 1n a high ballistic arc
that ended at the islands. Kerk was
in the co-pilot’s seat, Jason sat be-
hind them where he could watch the
screens. The landing party, twenty-
five volunteers, were in the hold be-
low with the weapons. All the
screens in the ship were switched to
the forward viewer. They watched
the green island appear and swell,
then vanish behind the flames of the
braking rockets. Jockeying the ship
carefully, Meta brought it down on
a flat shelf near the cave mouth.

Jason was ready this time for the
blast of mental hatred—but it still
hurt. The gunners laughed and killed
gleefully as every animal on the fs-
land closed in on the ship. They
were slaughtered by the thousands,

and still more came.

“Do you have to do thss,” Jason
asked. “It's murder—carnage, just
butchering those beasts like that.”
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“Self-defense,” Kerk said. “They
attack us and they get killed. What
-»uld be simpler. Now shut up, or
i'll throw you out there with
them.”

It was a half an hour before the
~unfire slackened. Animals still at-
tacked them, but the mass assaults
scemed to be over. Kerk spoke into
the intercom.

“Landing party away—and watch
your step. They know we’re here and
will make it as hot as they can. Take
the bomb into that cave and see how
far back it runs. We can always blast
them from the air, but it'll do no
good if they're dug into solid rock.
Keep your screen open, leave the
bomb and pull back at once if I tell

you to. Now move.”

The men swarmed down the lad-
dets and formed into open battle
formation. They werc soon under at-
tack, but the beasts were picked off
before they could get close. It didn't
take long for the man at point. to
reach the cave. He had his pickup
trained in front of him, and the
watchers in the ship followed the
advance.

“Big cave,” Kerk grunted. "Slants
back and down: What I was afraid
of. Bomb droppcd on that would just
closc it up. With no guarantee that
anything scaled in it, couldn’t even-
tually get out. We'll have to see how
far down it goes.” '

There was enough heat in the
cave now to use the infra-red filters.
The rock walls stood out harshly

black and white as the advance con-
tinued.

“No signs of life since entering
the cave,” the officer reported.
“Gnawed bones at the entrance and
some bat droppings. It looks like a
natural cave—so far.”

Step by step the advance con-
tinued, slowing as it went. Insensi-
tive as the Pyrrans were to psi pres-
sure, cven they were aware of the
blast of hatred being continuously
leveled at them. Jason, back in the
ship, had a headache that slowly
grew worse instead of better.

“Watch out!” Kerk shouted, star-
ing at the screen with horror.

The cave was filled from wall to
wall with pallid, eycless animals!
They poured from tiny sidc passages
and seemed to literally emerge from
the ground. Their front ranks dis-
solved in flame, but more kept press-
ing in. On the screen the watchers
in the ship saw the cave spin dizzily
as the operator fell. Pale bodics
washed up and conccaled the lens.

“Close ranks—flame throwers and
gas!” Kerk bellowed into the mike.

Less than half of the men wcerc
alive after, that first attack. The sur-
vivors, protected by the flame throw-
ers, sct off the gas grenades. Their
sealed battle armor protected them
while the scction of cave filled with
gas. Someconc dug through the
bodies of their attackers and found
the pickup.

“Leave the bomb there and with-
draw,” Kerk ordered. "We've had
cnough losses alrcady.”
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A different man stared out of the
screen, The officer was dead. “Sorry,
sit,” he said, “but it will be just as
casy to push ahead as back as long
as the gas grenades hold out. We're
too close now to pull back.”

“That’s an order,” Kerk shouted,
but the man was gone from the
screen and the advance continucd.

Jason’s fingers hurt where he had
them clamped to the chair arm. He
pulled them loose and massaged
them. On the screen the black and
white cave flowed steadily towards
them. Minute after minute went by
this way. Each time the animals at-
tacked again, a few more gas gre-
nades were used up.

“Something ahcad—Ilooks differ-
“ent,” the panting voice cracked from
the speaker. The narrow cave slowly
opened out into a gigantic chamber,
so large the roof and far walls were
lost in the distance.

“What are those?” Kerk asked.
"Get a searchlight over to the right
there.”

The picture on the screen was
fuzzy and hard to see now, dimmed
by the layers of rock in-between. De-
tails couldn’t be made out clearly,
but it was obvious this was somc-
thing unusual.

“"Never saw . . . anything quite
like them before,” the speaker said.
“Look like big plants of some kind,
ten meters tall at least—yet they're
moving. Those branches, tentacles or
whatever they are, keep pointing to-
wards us and I get the darkest fcel-
ing in my head . . ."”
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"Blast one, sec what happens,”
Kerk said.

The gun fired and at the same in-
stant an intensified wave of mental
hatred rolled over the men, drop-
ping them to the ground. They
rolled in pain, blacked out and un-
able to think or fight the under-
ground beasts that poured over them
in renewed attack.

In the ship, far above, Jason felt
the shock to his mind and wondered
how the men below could have lived
through it. The . others in the con-
trol room had been hit by it as well.
Kerk pounded on the frame of the
screen and shouted to the unhearing
men below.

“Pull back, come back . . .”

It was too latc. The men only
stirred slightly as the victorious Pyr-
ran animals washed over them,
clawing for the joints in their armor.
Only one man moved, standing up
and beating the creatures away with
his bare hands. He stumbled a few
feet and bent over the writhing mass
below him. With a heave of his
shoulders he pulled another man up.
The man was decad but his shouldcr
pack was still strapped to his back.
Bloody fingers fumbled at the pacl:,
then both men were washed back
under the wave of death.

“That was the bomb!" Kerk
shouted to Meta. “If he didn't
change the sctting, it's still on ter-
sccond minimum. Get out of here!”

Jason had just time to fall back
on the acceleration couch before the

-
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wockets blasted. The pressure leaned
on him and kept mounting. Vision
blacked out but he didn't lose con-
sciousness. Air screamed across the
hull, then the sound stopped as they
left the atmosphere behind.

Just as Meta cut the power a glare
of white light burst from the
screens. They turned black instantly
as the hull pickups burned out. She
switched filters into place, then
pressed the button that rotated new
pickups into position,

Far below, in the boiling sea, a
climbing cloud of mushroom shaped
flame filled the spot where the island
had been seconds before. The three
of them looked at it, silently and
unmoving. Kerk recovered first.

“"Head for home Meta, and get
operations on the screen. Twenty-five
men dead, but they did their job.
They knocked out those beasts—
whatever they were—and ended the
war, I can’t think of a better way
for a man to die.”

Meta set the orbit, then called op-
erations.

“Trouble getting through;” she
said. "I have a robot landing beam
tesponse, but no one is answering the
call.”

A man appeared on the empty
screen. He was beaded with sweat
and had a harried look in his eyes.
“"Kerk,” he said, “is that you? Get
the ship back here at once. We need
her firepower at the perimeter. All
blazes broke loose a minute ago, a
general attack from every side, worse
than I've ever scen.”

“What do you mean?” Kerk
stammered in unbelief. “The war is
over—we blasted them, destroyed
their headquarters completely.”

“The war is going like it never
has gone before,” the other snapped
back. “I don't know what you did,
but it stirred up the stewpot of hell
here. Now stop talking and get the
ship back!"

Kerk turned slowly to face Jason,
his face pulled back in a look of raw
animal savagery.

"You—! You did it! I should
have killed you the first time I saw
you. I wanted to, now I know I was
right. You've been like a plague
since you came here, sowing death
in every direction. I knew you were
wrong, yet I let your twisted words
convince me. And look what has hap-
pened. First you killed Welf. Then
you murdered those men in the cave.
Now this attack on the perimeter—
all who die there, you will have
killed !

Kerk advanced on Jason, step by
slow step, hatred twisting his fea-
tures. Jason backed away until he
could retreat no further, his shoul-
ders against the chart case. Kerk's
hand lashed out, not a fighting blow,
but an open slap. Though Jason
rolled with it, it still battered him
and stretched him full length on the
floor. His arm was against the chart
case, his fingers near the sealed tubes
that held the jump matrices.

Jason seized one of the heavy
tubes with both hands and pulled it
out. He swung it with all his
strength into Kerk’s face. It broke
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the skin on his cheekbone and fore-
head and blood ran from the cuts.
But it didn't slow or stop the big
man in the slightest. His smile held
no mercy as he reached down and
dragged Jason to his feet.

“Fight back,” he said, I will
have that much more pleasure as I
kill you." He drew back the granite
fist that would tear Jason’s head from
his shoulders.

"Go ahcad,” Jason said, and stop-
ped struggling. “Kill me. You can
do it easily. Only don’t call it justice.
Welf died to save me. But the men
on the island died because of your
stupidity. I wanted peace and you
wanted war. Now you have it. Kill
me to soothe your conscience, be-
causc the truth is something you
can’t face up to.

With a bellow of rage Kerk drove
the pile driver fist down. -

Meta grabbed the arm in both her
hands and hung on, pulling it aside
before the blow could land. The
three of them fell together, half
crushing Jason.

“Don’t do it,” she screamed. “Ja-
son didn't want those men to go
down there. That was your idea. You
can’t kill him for that!”

Kerk, exploding with rage, was
past hearing. He turned his atten-
tion to Meta, tearing hec from him.
She: was a woman and her supple
strength was meager compared to his
great muscles. But she was a Pyrran
woman and she did what no off-
worlder could. She slowed him for
a moment, stopped the fury of his
attack until he could rip her hands
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loose and throw her aside. It didn’t
take him long to do this, but it was
just time enough for Jason to get
to the door.

Jason stumbled through, and jam-
med shut the lock behind him. A
split second after he had driven the
bolt home Kerk’s weight plungc.|
into the door. The metal screamed
and bent, giving way. One hinge was
torn loose and the other held only
by a shred of metal. It would go
down on the next blow.

Jason wasn’t waiting for that. He
hadn’t stayed to see if the door would
stop the raging Pyrran. No door on
the ship could stop him. Fast as pos-
sible, Jason went down the gang-
way. There was no safety on the
ship, which meant he had to get off
it. The lifeboat deck was just ahead.

Ever since first seeing them, he
had given a lot of thought to the
lifeboats. Though he hadn’t looked
ahead to this situation, he knew a
time might come when he would
need transportation of his own. The
lifeboats had seemed to- be the best
bet, cxcept that Meta had told him
they had no fuel. She had been right
in one thing—the boat he had been
in had empty tanks, he had checked.
There were five other boats, though,
that he hadn’t cxamined. He had
wondered about the idea of useless
lifeboats and come to what he hoped
was a correct conclusion.

This spaceship was the only one
the Pyrrans had. Meta had told him
once that they always had planned
to buy another ship, but never did.
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Some other necessary war expense
managed to come up first. One ship
was rcally enough for their uses. The
only difticulty lay in the fact they
had to keep that ship in operation
or the Pyrran city was dead. With-
out supplies they would be wiped
out in a few months. Therefore the
ship's crew couldn’t conceive of
abandoning their ship. No matter
what kind of trouble she got into,
they couldn't lcave her. When the
ship died, so did their world.

With this kind of thinking, there
was no need to keep the lifeboats
fueled. Not all of them, at least.
Though it stood to rcason at lcast
one of them held fuel for short
flights that would have been wasteful
for the parent ship. At this point Ja-
son’s chain of logic grew weak. Too
many “ifs”. If they used the life-
boats at all, one of them should be
fueled. If they did, it would be fuel-
ed now. And /f it were fueled—
which one of the six would it be?
Jason had no time to go looking. He
had to be rght the first time.

His reasoning had supplied him
with an answer, the last of a long
line of suppositions. If a boat werc
fueled, it should be the one nearest
to the control cabin. The one he was
diving towards now. His life de-
pended on this string of guesses.

Behind him the door went down
with a crash. Kerk bellowed and
leaped. Jason hurled himself through
the lifeboat port with the nearest
thing to a run he could manage un-
der the.doubled gravity. With both
hands he grabbed the emergency

launching handlc and pulled down.
An alarm bell rang and the port
slammed shut, literally in Kerk's
face. Only his Pyrran reflexcs saved
him from being smashed by it.
Solid-fuel launchers exploded and
blasted the lifeboat clear of the par-
ent ship. Their brief acceleration
slammed Jason to the deck, then he

fHoated as the boat went into free
fall. The main drive rockets didn't
fire.

In that moment Jason learned
what it was like to know he was
dead. Without fucl the boat would
drop into the jungle below, falling
like a rock and blasting apart when
it hit. There was no way out.

Then the rockets caught, roared,
and he dropped to the deck, bruis-
ing his nosc. He sat up, rubbing it
and grinning. There was fuel in the
tanks—the delay in starting had only
been part of the launching cycle,
giving the lfeboat time to fall clear
of the ship. Now to get it under
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control. He pulled himself into the
pilot’s seat.

The altimeter had fed information
to the autopilot, leveling the boat oft
parallel to the ground. Like all life-
boat controls these were childishly
simple, designed to be used by nov-
ices 1n an emergency. The autopilot
could not be shut off, it rode along

This either knocked out the autopilot
or shocked it into submission. The
slow drop turned into a2 power dive
and the jungle billowed up.

Jason pulled the wheel back and
there was just time to get his arms
in front of his face before they hit.

Thundering rockets and cracking
trees ended in a great splash. Silence

with the manual controls, tempering
foolish piloting. Jason hauled the
control wheel into a tight turn and
the autopilot gentled it to a soft
curve.,

Through the port he could see the
big ship blaring fire in a much tight-
er turn, Jason didn’t know who was
flying it or what they had in mind—
‘he took no chances. Jamming the
wheel forward into a dive he cursed
as they cased into a gentle drop. The
larger ship had no such restrictions.
It changed course with a violent ma-
ncuver and dived on him. The for-
ward turrct {fired and an explosion
at the stern rocked the little boat.
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followed and the smoke drifted away.
High above, the spaceship circled
hesitantly. Dropping a bit as if
wanting to go down and investigate.
Then rising again as the urgent mes-
sage for aid came from the city. Loy-
alty won and she turned and spewed
fire towards home.

XXIII.

Trece branches had broken the
lifeboat’s fall the bow rockets had
burned out in emergency blast, and
the swamp had cushioned the land-
ing a bit. It was still a crash. The
battered cylinder sank slowly into the
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stagnant water and thin mud of the
swamp. The bow was well under be-
fore Jason managed to kick open the
emergency hatch in the waist.
There was no way of knowing
how long it would take for the boat
to go under, and Jason was in no
condition to ponder the situation.
Concussed and bloody, he had just
enough drive left to get himself out.

Wading and falling he made his

way to firmer land, sitting down
heavily as soon as he found some-
thing that would support him.

Behind him the lifeboat burbled
and sank under the water. Bubbles
of trapped air kept rising for a
while, then stopped. The water
stilled and, except for the broken
branches and trees, there was no sign
that a ship had ever come this way.

Insects whined across the swamp,
and the only sound that broke the
quiet of the woods beyond was the
cruel scream of an animal pulling
down its dinner. When that had
echoed away in tiny waves of sound
everything was silent.

Jason pulled himself out of the
half trance with an effort. His body
felt like it had been through a meat
grinder, and it was almost impossi-
ble to think with the fog in his head.
After minutes of deliberation he fig-
ured out that the medikit was what
he needed. The easy-off snap was
very difficult and the button release
didn't work. He finally twisted his
arm around until it was under the
orifice and pressed the entire unit
down. It buzzed industriously,
though he couldn’t feel the needles,

he guessed it had worked. His sight
spun dizzily for 2 while then cleared.
Pain-killers went to work and he
slowly came out of the dark cloud
that had enveloped his brain since
the crash.

Reason returned and loneliness
rode along with it. He was without
food, friendless, surrounded by the
hostile forces of an alien planet.
There was a rising panic that started
deep inside of him, that took con-
centrated effort to hold down.

“Think Jason, don’t emote,” he
said it aloud to reassure himself, but
was instantly sorry, because his voice
sounded weak in the emptiness, with
a ragged edge of hysteria to it
Something caught in his throat and
he coughed to clear it, spitting out
blood. Looking at the red stain he
was suddenly angry. Hating this
deadly planet and the incredible stu-
pidity of the people who lived on
it, Cursing out loud was better and
his voice didn’t sound as weak now.
He ended up shouting and shaking
his fist at nothing in particular, but
it helped. The anger washed away
the fear and brought him back to
reality,

Sitting on the ground felt good
now. The sun was warm and when
he leaned back he could almost for-
get the unending burden of doubled
gravity. Anger had carried away fear,
rest erased fatigue. From somewhere
in the back of his mind there pop-
ped up the old platitude. Where
there’s life, there's hope. He grimaced
at the triteness of the words, at
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the same time realizing that a basic
truth lurked there.

- Count his assets. Well battered,
but still alive. None of the bruises
scemed very important, and no bones
were broken. His gun was still work-
ing, it dipped in and out of the
power holster as he thought about
it. Pyrrans made rugged equipment.
The medikit was operating as well.
If he kept his senses, managed to
walk in a fairly straight line and
could live off the land, there was a
fair chance he.might make it back
to the city. What kind of a recep-
tion would be waiting for him there
was a different matter altogether. He
would find that out after he arrived.
Getting there had first’ priority.

On the debit side there stood the
planet Pyrrus. Strength-sapping grav-
ity, murderous weather, and violent
animals. Could he survive? As if to
add emphasis to his thoughts, the
sky darkened over and rain hissed
into the forest, marching towards
him. Jason scrambled to his feet and
took a bearing before the rain closed
down visibility. A jagged chain of
mountains stood dimly on the hori-
zon, he remembered crossing them
on the flight out. They would do as
a first goal. After he had reached
them, he would worry about the next
leg of the journey.

Leaves and dirt flew bcfore the
wind in quick gusts, then the rain
washed over him. Soaked, chilled,
already bone tired, he pitted the tot-
tering strength of his legs against
the planet of death.
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When nightfall came it was still
raining. There was no way of being
sure of the direction, and no point
in going on. If that wasn’t enough,
Jason was on the ragged edge of
exhaustion. It was going to be 2 wet
night. All the trees were thick-boled
and slippery, he couldn’t have
climbed them on a one-G world. The
sheltered spots that he investigated,
under fallen trees and beneath thick
bushes, were just as wet as the rest
of the forest. In the end he curled
up on the leeward side of a tree,
and fell asleep, shivering, with the
water dripping off him.

The rain stopped around midnight
and the temperature fell sharply. Ja-
son woke sluggishly from a dream
in which he was being frozen to
death, to find it was almost true.
Fine snow was sifting through the
trees, powdering the ground and
drifting against him. The cold bit
into his flesh, and when he sneezed
it hurt his chest. His aching and
numb body only wanted rest, but the
spatk of reason that remained in
him, forced him to his feet. If he
lay down now, he would die. Hold-
ing one hand against the tree so he
wouldn't fall, he began to trudge
around it. Step after shuffling step,
around and around, until the ter-
rible cold eased a bit and he could
stop shivering. Fatigue crawled up
him like a muffling, gray blanket. He
kept on walking, half the time with
his eyes closed. Opening them only
when he fell and had to climb pain-
fully to his feet again.

The sun burned away the snow
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clouds at dawn. Jason leaned against
his tree and blinked up at the sky
with sore eyes. The ground was
white in all directions, except
around the tree where his stumbling
feet had churned a circle of black
mud. His back against the smooth
trunk, Jason sank slowly down to the
ground, letting the sun soak into him.

Exhaustion had him light-headed,
and his lips were cracked from thirst.
Almost continuous coughing tore at
his chest with fingers of fire. Though
the sun was still low it was hot al-
ready, burning his skin dry. Dry and
hot.

It wasn’t right. This thought kept
nagging at his brain until he admit-
ted it. Turned it over and over and
looked at it from all sides. What
wasn’t right? The way he felt.

Pneumonia. He had all the symp-
toms.

His dry lips cracked and blood
moistened them when he smiled. He
had avoided all the animal perils of
Pyrrus, all the big carnivores and
poisonous reptiles, only to be laid
lIow by the smallest beast of them all.
Well, he had the remedy for this one,
too. Rolling up his sleeve with shak-
ing fingets, he pressed the mouth of
the medikit to his bare arm. It click-
ed and began to drone an angry
whine. That meant something, he
knew, but he just couldn’t remem-
ber what. Holding it up he saw that
one of the hypodermics was pro-
jecting halfway from its socket. Of
course. It was empty of whatever anti-
biotic the analyzer had called for. It
rieeded reflling.

Jason hurled the thing away with
a curse, and it splashed into 2 pool
and was gone. End of medicine, end
of medikit, end of Jason dinAlt.
Single-handed battler against the
perils of deathworld. Strong-hearted
stranger who could do as well as
the natives. It had taken him all
of one day on his own to get his
death warrant signed.

A choking growl echoed behind
him. He turned, dropped and fired
in the same motion. It was all over
before his conscious mind was aware
it had happened. Pyrran training had
conditioned his reflexes on the pre-
cortical level. Jason gaped at the ugly
beast dying not a meter from him
and realized he had been trained well.

His first reaction was unhappiness
that he had killed one of the grubber
dogs. When he looked closer he
realized this animal was slightly dif-
ferent in markings, size and temper.
Though most of its forequarters were
blown away, blood pumping out in
dying sputts, it kept trying to reach
Jason. Before the eyes glazed with
death it had struggled its way almost
to his feet. '

It wasn’t quite a grubber dog,
though chances were it was a wild
relative. Bearing the same relation as
dog to wolf. He wondered if there
were any other resemblances between
wolves and this dead beast. Did they
hunt in packs, too?

As soon as the thought hit him
he looked up—not a moment too
soon. The great forms were drifting

(Continued on page 129)
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MARS:
A SUMMING UP

By R. S. Richardson

We’ve all thought about the frightful climate any-

thing trying to live on Mars would have to endure.

Yes . . . but did you know Earth has at least one

considerable area that has a climate just as extreme?

E%Z) ITH all the developments
in space travel that are
going on it might seem
that we should be heat-
ing a good deal about
Mars, the planet on which there is
the best chance of finding life. On
the contrary, it is my prediction that
you will hear very little about Mars
in the next few years. The reason is
that Mars is going to be too far away
to attract the attention of even the
relatively few astronomers who make
planetary work their specialty.

About every two years Earth passes
Mars in its orbit when the planet is

MARS: A SUMMING UP

fairly close. At such a time Mars ap-
pears opposite the Sun in the sky and
is said to be in opposition. But owing
to the eccentric shape of the planet’s
orbit some oppositions are much bet-
ter than others. At a close opposition
Mars is distant about thirty-five mil-
lion miles. At an unfavorable opposi-
tion Mars may be distant as much as
sixty-three million miles. In the last
six years we have had three favorable
oppositions. Now we are entering
upon a series of unfavorable opposi-
tions when the planet is going to be
too far away to show interesting de-
tail. Not until 1971 will Mars swing
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within thirty-five million miles again.

Judging from some conversations
[ have had with space technologists
they are in the peculiar position of
having to justify their projects before
they can get any money for them.
That is, you can’t get money for a
rocket probe simply because you want
to learn more about Mars. You have
to advance specific reasons why you
want to send a rocket probe to Mars.
The answer would seem to be that
for the next ten years Mars is going
to be so far away that even if observa-
tions could be carried out from a
space satellite they would be on such
a small scale as to tell us very little.
If we wish to learn more about Mars
in the coming years, it looks as if we
will have to reverse the usual proce-
dure, and, instead of waiting patient-
ly for the planet to come to us, we
will have to go to the planet. Those
who wish to send a rocket probe to
Mars are anxious for all the informa-
tron they can get to strengthen their
position. Now that Mars 1s receding
from Earth, perhaps we should take
stock of the recent knowledge gained
about it, and see where we stand on
the foremost problems regarding the
Red Planet.

I should say that our principal ef-
forts have gone into exploring the
Martian atmosphere and in trying to
determine the nature of the dark
areas that girdle the planet in the
southern  hemisphere.  Curiously
enough scarcely anything new has
emerged about the canals, the objects
of most interest to the general public.
This is probably because the canals

can still only be observed visually,
and recent observations have mostly
been made either photographically or
with some electronic device. In other
words, astronomers have been so busy
trying to mieasure something on Mats
they have not had time just to /ook
at it. In 1954 a television-like 1n-
strument called the image intenstfier
gave hope of detecting the canal sys-
tem, but apparently it was not used
with success at the oppositions of
1956 and 1958. We will have more
to say about the canals later.

First let us discuss the dark regions
of Mars which are of intense interest
since they may be the site of life. If
so, they are the only indications of
life we have in the whole universe
outside Earth. Our ideas regarding
the dark regions have undergone radi-
cal changes in the last hundred years
and there 1s much about them that
stt]l remains a mystery.

Previous to 1877 there was no
mystery about the dark regions what-
ever. They were supposed to be seas
and were called maria, like the seas
on the Moon. Back in those days
Mars was confidently believed to be
a world very similar to Earth, with
plenty of water on its surface and an
ample supply of oxygen in its atmos-
phere.

The first intimation that all might
not be quite as it seemed was raised
by two South American astronomers,
Liais and Cruls of Rio de Janetro in
1878, who suggested that the mara
might be vegetation instead of seas.
At times so much detail was glimpsed
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in the maria that it was hard to be-
lieve they were seas and oceans unless
the water was very shallow. Then
some bright person pointed out that,
tf the maria actually were sheets of
water, we should be able to see the
reflected image of the sun in them,
and nothing of the sort had ever
been sighted. Gradually as more and
better observations became available
the  vegetation  hypothesis  was
strengthened, until by 1900 it was
generally agreed that the maria con-
sisted of some low form of plant life,
although astronomers were a bit
vague about the “low" part.

The chiet argument 1n favor of the
vegetation hypothesis has been the
way the maria change with the sea-
sons. The maria change color with
the seasons, but the changes are not
marked and rather hard to specify.
The principal change that occurs is
one of tone rather than t2¢. In the
fall and winter the maria are dim
and their outline poorly defined.
With the coming of spring the maria
around the polar cap begin to darken,
and this darkening gradually spreads
toward the equator like a wave, trav-
cling at the rate of about thirty miles
per day.

The inference is that moisture
emanating from the polar cap in the
spring 1s spreading over the surface
causitng the dormant vegetation to
spring to life. The difficulty comes in
trying to figure out how the moisture
makes contact with the vegetation.
The polar cap covers a wide area,
but all the evidence indicates it is
very thin, possibly only a couple of

inches in depth. In the cold rarified!
atmosphere of Mars 1t 1s doubtfuh
if much melting occurs. It 1s more
likely that the polar snows disappear
by sublimation—by evaporation—
rather than melting. In any case,
there 1s no such thing as a polar sea
as was once supposed.

In the spring a dark band is visible
around the polar cap that seems to
be real and not merely an effect of
contrast, but its nature 15 unknown,
It was formerly cxplained as a ring
of marshy ground surrounding the
polar cap, but now it seems doubtful
if there 1s even this much water avail-
able. Apparently the only way water
can be carried over the surface 1s by
atmospheric circulation in the form
of a dry gas. The amount of moisture
must be exceedingly slight judged by
terrestrtal standards. How this little
bit of moisture can cause such a
marked development in plant life 1s
hard to understand.

The maria are variously described
in textbooks as being green or gray-
green, but in 1956 and 1958 they
were distinctly bluish gray. In fact,
early in the Martian spring of 1956
they appeared to me as light blue.
Color estimates are notoriously liable
to error, especially in the case of the -
maria surrounded by the bright tawny
colored deserts. The most careful esti-
mates of the color of the maria were
made in 1956 by G. P. Kuiper using
the eighty-two-inch reflector of the
McDonald Observatory in Texas. He
did this at the telescope with a color
chart illuminated by artificial light of

86 ASTOUNDING SCIENCE FACT & FICTION



sunlight quality. He described the
wlors of the maria as neutral gray,
with a mere touch of moss-green in
some of the equatorial regions and a
touch of brown around the south
polar cap.

From the lack of vivid colors in
the maria at the 1954 and 1956 op-
positions, when it was spring in the
southern hemisphere, Kuiper believes
that an inorganic explanation of the
matia be considered along with the
vegetative hypothesis. The most prob-
able inorganic hypothesis is that the
maria are lava fields similar to those
on the Moon and Mercury, which
have a partial covering of some very
hardy vegetation. The maria may also
change appearance as they are periodi-
ally covered with dust. Of course
this is straddling the issue. It is some-
how more satisfactory to have the
maria all one thing or the other.

It is possible to make an elementary
test that will at least tell us whether
the maria are covered by chlorophyll-
bearing vegetation or not. Suppose
jou take a photograph of grass and
trees with a plate and filter combina-
tion that gives deep red light only.
On such a photograph green vegeta-
tion will come out dark as shown in
Figure 1. This is because chlorophyll
reflects red light very poorly; in fact,
chlorophyll has an absorption band
in the deep red so that, if you look
¢t a landscape through a deep-red
filter, the trees and grass will look
black to you. Chlorophyll also reflects
blue and violet light poorly. It does
reflect yellow-green light fairly well,
and since our eyes are most sensitive
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to this color, most vegetation looks
green to us.

Now, if our eyes were sensitive
just a little farther into the infrared,
the landscape would probably look
quite different to us, for chlorophyll
begins to reflect powerfully in the
infrared just beyond the range of
sensitivity of our eye. Thus, if you
take a photograph of grass and trees
in infrared light, you get the most
surprising result. All the green vege-
tation looks as if it were covered with
snow as shown in Figure 2. For if
you adjust the exposure time to make
the sky come out about right the
green vegetation comes out way over-
exposed. It looks white—the familiar
“snow fall” effect.

The application to Mars is obvious.
Suppose the maria are covered by
green chlorophyll-bearing plants. Let
us take a photograph of the planet
in deep-red light. On such a photo-
graph the maria should come out
dark. Then let us photograph the
planet in infrared light. On these
photographs the maria should come
out bright—possibly as bright as the
deserts around them.

The dismal results of this experi-
ment are shown in Figures 3 and 4
taken in red and infrared light in
August, 1956. The maria look the
same in both exposures. Evidently
they cannot consist of chlorophyll-
bearing plants like the green vegeta-
tion of Earth.

But other plants are known on
Earth which have a different reflec-

tivity from green vegetation. These
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Fig. 1

arc the lichens which reflect light
about the same all through the spec-
trum. Also, because lichens are the
hardicst plants known on Earth, it
would seem that they might have a
chance of surviving even under the
rigorous conditions prevailing on
Mars. These conditions consist of a
thin atmosphere which at the surface
has a pressure about the same as our
atmosphere at an altitude of sixty
thousand feet.

The latest tests reported in 1957
fail to show a trace of oxygen in the
Martian atmosphere. It probably con-
sists of nitrogen with a little carbon
dioxide and perhaps some argon.

Temperatures range  from  slightly
above freczing at noon on the equator
to around -100° F during the night.
The crustose lichens found as a gray
scale growing on rocks and old
monuments would seem to be the
plants most likcly to withstand such
conditions.

In the last ten years the idea of
“lichen-like” plants on Mars took
such a firm hold upon astronomers
that they began referring to “the
lichens™ on Mars as if they were ac-
tually there. Of course they knew
nothing of the sort. This was pointed
out very forcibly at the meeting of the
Mars committee in 1957 by Dr. Frank
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Fig. 1. Mount San Antonio twenty-two miles from Mount Wilson

photographed in deep red light. Notice how dark the green foliage
of the trees appears in the foreground. This is because the green

foliage reflects deep red light very poorly.

Fig. 2. Mount San Antonio photographed in infrared light. In this
photograph the green foliage appears bright since it reflects in-
frared light strongly. The slopes of the mountains which are nearly
barren look about the same in both photographs. Their surface

may be roughly similar to the desert surface of Mars.
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Salisbury, a plant ecologist. In the
first place, he observed that lichens
do not exhibit the color changes with
the seasons that we observe on Mars.
Crustose lichens are very slow grow-
ing, their rate of growth being meas-
ured in fractions of an inch per
decade. Yet new dark areas have de-
veloped on Mars the size of Texas in
about a year. Also, the maria have a
fairly solid well-covered look, as if
the vegetation covered the surface al-
most completely. Whereas lichens
growing under desert conditions
never make up a conspicuous part of
the landscape. (Under very good see-
ing conditions during the 1958 op-
position photographs were obtained
of the maria quite different from
usual. Instead of appearing as solid
areas they were broken up into forms
rescmbling twisted ribbons as nearly
as I can describe them. If the maria
could be viewed under perfect seeing
conditions, they would probably show
much more detail than we suspect at
present.)  I‘urthermore, although
lichens are exceedingly hardy or-
ganism they are peculiarly sensitive
to contamination of the air, so that
they cannot tolerate city atmospheres.
(Los Angeles with its smog should
be a lichen desert!) IFor this reason
lichens are seldom found growing in
caves near the sea where they are
partially deprived of oxygen by sub-
mergence in the water.

Saltsbury concluded that life as we
know it on Earth could not survive
the rigors of the Martian climate and
still show the effects observed in the
dark areas. He believes that two bio-

logical possibilities remain: (1) that
life, basically as we know it has be-
come adapted to meet the rigors of
the Martian climate. But it should be
remembered that there are regions on
Earth where the climate is not nearly
as severe as that on Mars, which
nevertheless are essentially barren.
And (2), that some other form of
life wholly unknown to us—a para-
biology—accounts for the markings
on Mars. Although discussions of
this kind must remain essentially n
the realm of science fiction, they may
yet turn out to be the most likely

possibility.
1.

In connection with the possibility
of plant life becoming adapted to
Martian conditions, the Russians have
made some interesting experiments
in the Arctic on the Pamir plateay,
where the climate is almost as cold
and dry as it is on Mars. They found
that the reflection spectrum of plants
growing under extreme cold differs
from that of plants in temperate
climates. The investigation proceeded
under the following basic principles:

1. The laws of life in the untverse
are 1dentical 1n essence but differ in
their manifestations.

2. The ability of the living to
adapt itself to external conditions is
very great.

3. Plants possess optical adapta-
tions to external conditions.

We have seen that the maria are
bluish 1n color and do not reflect
infrared light strongly like green
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plants on Earth. From this we have
concluded that the maria cannot con-
sist of chlorophyll-bearing vegetation.
But perhaps we have been over hasty
ind let a tacit assumption creep into
our reasoning. We have assumed that
green plants a/ways reflect the same
rcgardless of conditions. But can we
be sure of this? This is the question
that the astrobotanists have set them-
selves to answer.

The Russians found that as a gen-
eral rule plants growing under ex-
treme cold do not reflect as much
light as those growing in milder
cimates. I'or example, the polar
Juniper was found to reflect infrared
rays by only a third the amount of
green plants growing in latitude 50°
N. They found also that the Tien-
Shen fir tree reflects less infrared
light the farther north it grows. The
Tien-Shen fir shows another interest-
ing effect with regard to the absorp-
tion band of chlorophyll in the deep
red. When the temperature of the air
drops below freezing the band dis-
appears. The same effect was noted
in other plants growing 1n high
mountains near the Arcctic circle. In
general, evergreens were found to re-
lect about half as much of the red
rays 1n winter as in summer.

Why should plants growing in ex-
tremely cold regions differ in the
way they reflect light from plants
growing 1n warmer climates? To put
it crudely, for somewhat the same
reason we wear heavy dark clothing
in winter and thin white fabrics 1n
summer. About half the radiant
energy from the sun is contained in
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the invisible infrared rays. As we
have seen, ordinarily plants reflect
these rays strongly. But 1n an ex-
tremely cold climate a plant to pro-
tect itself will absorb as much radia-
tion from the sun as possible. There-
fore, it not only absorbs the infrared
radiation but goes right on absorb-
ing through the red and orange and
yellow, as well. As a result, these
plants do not show the characteristic
absorption band of chlorophyll in the
decp red. The reason is that there i1s
no band left to show because 4!/ the
light 1s absorbed. The situation might
be compared to a man who has lost
one of his front teeth. The missing
tooth leaves a conspicuous gap 1n his
mouth. But the gap would not be
noticed 1f all his teeth were out.
Thus the only rays left for the
Arctic plants to reflect are those in
the green, blue, and violet. Hence
they appear gencrally darker than
plants growing i warm climates that
reflect yellow and orange light. Dark
colors are especially prominent among
plants growing at an altitude of
twelve thousand feet on the Pamir
plateau, such as blue wormwood, blue
oxytrope, and certain violets.

As for the low temperature on
Mars being fatal to plant life the
climatc on the Pamir plateau is hard-
ly less severe. During the year the
average range in temperature of the
surface sotl—not the air—is 184° F,
while the daily fluctuation on the sur-
face of the sotl amounts to 108° F.
It 1s the daily range in temperature
that appears to influence plants most
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Fig. 3

strongly. The low temperatures ex-
perienced at night only seem to hard-
en a plant to make it more cold re-
sistant. Thus about two hundred dif-
ferent plant species were found grow-
ing in the vicinity of Verkhoyansk.
(The town of Verkhoyansk has the
dubious honor of holding the record
for the coldest spot on Earth of -96°
F. The lowest temperature ever re-
corded in the United States seems to
be a reading of -67° F in Montana.)
The ability of plants to withstand low
temperatures is remarkable. For ex-
ample, the flower buds of the scurvy
grass that grows on the Siberian
shores of the Arctic Ocean can stand
frosts of -50° F, sometimes without
even a covering of snow, and still
open and blossom in the summer.

Fig. 4

Furthermore, the atmosphere on
Mars can hardly be drier than that
of the Pamir. To reach this region
air currents have to cross the moun-
tain ranges that surround it on all
sides. While crossing the mountains
the air currents lose their moisture
which is transformed into some of
the greatest glaciers and snowcaps in
the world. When the air finally
passes into the valleys of the Pamir
it contains only an insignificant
amount of moisture. At noon the
relative humidity is practically zero.

There is still the difficulty about
oxygen. Although this work on astro-
botany was done at a great altitude
where the air was exceedingly thin,
still there was an abundance of
oxygen present compared with the
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Fig. 5

most we can allow on Mars, In
photosynthesis plants take in carbon
dioxide and give off oxygen, which
they obtain from the decomposition
of water. Now oxygen liberated by
vegetation is believed to be one of
the chief sources of this gas in our
atmosphere. If so, then why cannot
we detect oxygen over the extensive
dark regions of Mars? Also, in respi-
ration plants take in oxygen from the
air and give off carbon dioxide, a
process that goes on continuously day
and night.

The astrobotanists do not attempt
to give a definite answer to these
questions. They merely point out that
plants besides releasing oxygen to the
air may also preserve it, both in their
above-ground parts and in their roots.

MARS: A SUMMING UP

Fig. 3. Mars photographed in red
light on August 10, 1956 with the
60-inch telescope on Mount Wil-
son.

10" 19™ UT. Longitude of central
meridian is 13.

Fig. 4. Mars photographed in in-
frared light on August 11, 1956
with the 60-inch telescope on
Mount Wilson.

11" 49™ UT. Longitude of the
central meridian is 26.

In this infrared photograph which
shows the same markings as in
Fig. 3 there is no increase in
brightness as we would expect
if the dark markings are covered
with green chlorophyll contain-
ing vegetation.

Fig. 5. Mars photographed-in blue
light with the 60-inch telescope
on Mount Wilson, on June 3,
1956. White area is the south
polar cop. The planet shows no
markings in blue light. This image
which always reminded me of a
stuffed olive shows the difficulty
of trying to measure the shape
of the disk from a photograph.
The difference in contrast to-
gether with the phase which is
always present to some extent
make such measures very liable
to error.
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Plants growing in boggy soils may
suffer from lack of oxygen, but most
bog and aquatic plants have become
adapted to such conditions by acquir-
ing considerable stocks of oxygen in
their bodies by means of wide inter-
cellular spaces and respiratory root
systems. Of course, these are only a
few ways that plants are known to
adapt themselves to small quantities
of oxygen. Martian plants doubtless
have quite different methods.

We cannot but admire the forti-
tude of the Russian scientists in mak-
ing thts bleak investigation. Imagine
starting out on some subzero morning
with a dog team to measure the re-
flection spectrum of a Christmas tree!

I11.

Because of the difhculties encoun-
tered by the vegetative hypothesis
some have contended that the mana
do not consist of plant life at all but
instead are mineral deposits. This
idea seems to have originated with
the noted Swedish chemist, Ar-
rhenius, about ffty years ago, but
was never taken very seriously. Re-
cently 1t has been revived by Dean
B. McLaughlin of the University of
Michigan, who has elaborated upon
it and worked it out in great detail.
The argument upon which it 1s based
proceeds somewhat as follows:

Anyone who 1nspects a map of
Mars can hardly fail to be struck by
the peculiar form and ortentation of
the dark markings bordering the
equator. Particularly noteworthy are
the funnel-shaped “bays” ending in

sharp points such as the Syrtis Major,
the Forks of Aryn, the Margaritifer
Sinus, and the Mare Cimmerium,
These fcatures have a uniformly
twisted appearance. First they curve
toward the southwest. Then as they
cross the equator 1nto the northern
hemisphere they curve back in the
opposite direction toward the east.
This curvature is so definite it seems
incredible that it can be the result of
chance. Some common agency must
have been operating to produce the
effect.

McLaughlin believes this agency 1s
the Martian winds. The wavy pat-
tern of the dark bands represents
deposits of material drifted by these
winds. The pattern is so well-marked
and permanent owing to the fact that
the flow of winds on Mars 1s not dis-
tutbed by oceans and mountains, as
on Earth.

To account for the form of the
markings we have to consider a signi-
ficant difference between seasons on
Earth and those on Mars. On Earth
the seasons are caused almost entirely
by the tilt of the Earth’s axis relative
to the sun. The distance of the Earth
from the sun changes so little during
the year that its effect upon the sea-
sons 1s negligible.

Not so on Mars. The distance of
Mars from the sun ranges over
twenty-six million miles during the
course of a revolution, or by twenty
per cent on either side of the average.
The tilt of the Martian axis and the
changing distance of the planet from
the sun combine to make the south-
ern summers shorter and warmer
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than those in the northern hemis-
phere. Conversely, the winters in the
northern hemisphere are longer and
colder than those in the south.

Since the southern summer is con-
siderably the hotter the Martian
winds will presumably be the strong-
est at this time. Hence the main pat-
tern of drifted material will be estab-
lished in the southern hemisphere.
Also, during the southern summer
the so-called “heat” equator will be
shifted considerably south of the
geographic equator. (To be strictly
accurate I suppose we should say the
areographic equator.) Accordingly,
the northeast trade winds will flow
across the equator, but soon afterward
the rotation of the planet will deflect
them to the left so that they become
northwest anti-trade winds. Thus Mc-
Laughlin believes he has an explana-
tion for the curious twisted appear-
ance of the markings that border
the equator on the south. They ex-
tend across the equator slanting
slightly toward the west, then hook
backward toward the southwest.

Now the question arises: What
would cause the peculiar funnel
shaped dark bays ending in a point?

McLaughlin is convinced there can
be but one answer—volcanoes. The
tips of the bays mark the positions
of volcanoes whose ash is carried by
the winds and deposited in the
peculiar pattern we see. There would
appear to be more than a score of
great volcanoes lying along a belt
encircling the planet at an angle of
roughly 25°. Canals extending from
the pointed bays toward the north are
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interpreted as drifts of ash from the
volcanoes during the period of weaker
reversed wind flow in the northern
summer.

Thus on this hypothesis the dark
regions instead of representing vege-
tation are nothing more exciting than
lifeless deposits of volcanic ash. Evi-
dence is presented to show that com-
mon types of volcanic ash exposed
to the carbon dioxide of the Martian
atmosphere would result in minerals
of a greenish color, such as chlorite,
epidote, and serpentine. The seasonal
changes are ascribed to the arrival
of moisture from the polar cap, to-
gether with new falls of ash due to
changes in wind flow.

Judging from remarks that I have
heard and some published comments,
the volcanic-aeolian hypothesis of the
Martian features has failed to win
many adherents. It must be admitted,
however, that it is hard to put your
finger on any one point that is fatally
wrong with it. The objection has been
raised that if there were widespread
volcanic action on Mars we should be
able to detect water vapor in the
planet’s atmosphere, since water is by
far the most abundant volcanic gas.
So far all attempts to detect lines of
water vapor in the spectrum of Mars
have failed, although the test is diffi-
cult owing to the obscuring effect of
water vapor lines in our own atmos-
phere.

I have photographed the spectrum
of Mars with the 100-inch telescope
letting the slit of the spectrograph
fall across the maria and the adjacent
desert. I thought in this way one
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might be able to detect the presence
of water vapor by the d:fference in
the intensity of the spectrum lines,
which should be stronger over the
maria than the desert. No significant
difference in intensity could be dis-
cerned. Of course, as McLaughlin
remarks, the volcanic-aeolian hypoth-
esis and the vegetative hypothesis
are not mutually exclusive. There 1s
no reason why you can’t have both
volcanoes and vegetation. In any case,
McLaughlin would seem to have done
science-fiction writers a distinct favor
by introducing the idea of extensive
volcanic action on Mars. It is one
more thing that can happen on that
inert world.

IV.

To tell anything about a body that
never comes closer than thirty-five
million miles taxes your ingenuity to
the utmost. This 1s shown 1n the re-
sults of two recent investigations
made along quite different lines
which have yielded most important
information on the nature of the
Martian surface markings.

One of these i1s the polarization
measures made on Mars by A. Doll-
fus of the Pic du Midi Observatory
in the Pyrenees. Light reflected from
a surface is usually partially polar-
1zed ; that 1s, as a result of reflection
some of the light waves will vibrate
in a particular direction instead of at
random. Polarized light is indistin-
guishable from ordinary light by the
eye, but can readily be detected by
observing it through certain crystals

or polaroid. Now 1t happens that
different substances polarize light in
different ways. Thus by studying the
polarization of light reflected from
Mars we can learn something about
the nature of the surface.

Dollfus found that the deserts of
Mars produce a type of polarization
given by very few substances. They
indicate that the surface must be
powdery, consisting of very finely
separated grains, which are complete-
ly opaque despite their small size.
From tests in the laboratory he found
that the substance that most nearly
imitates the results for Mars is pul-
verized limonite, an 1ron ore varying
in color from yellow to dark brown.

Surprisingly enough he found also
that the light from the dark maria is
not essentially different from that of
the deserts. In fact, he was able to
obtain the same results for the marna
by sprinkling pulverized limonite
with a powder of very absorbing
grains. The maria, however, did show
one significant new effect. Their po-
larization changes with the seasons.
The change was of a kind that could
only be explained by variation in the
nature of the surface on a microscopic
scale. Physical or chemical processes
in minerals were not adequate. The
most reasonable supposition was that
it was due to microscopic organism
that covered most of the surface in
certain areas. The observations indi-
cate that the organisms must be very
minute, very dark, and very absorb-
ent.

After trying different substances,
Dollfus found that certain algae,
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lichens, or minute mushrooms when

sprinkled  on  pulverized limonite,
give a polanization curve like that
observed for Mars. On Earth such
MICTOSCOpIC mostly
creatures with a very great power of
adaptation.  Their highly absorbent
character suggests a superficial color-
ed pigment that offers protection
against cold or excessive radiation,
by proper sclective absorption  of
light. Of course, these results do not
prove the presence of such micro-
organisms  on  Mars. They mercly
show that the character of light re-
flected from the planet’s surface can
be closely reproduced by a suitable

organisms are

MANRS: A SUDMDMING UDP

Fig. 6. Photographs of Mars in blue
light taken in 1952 with the 200-
inch telescope. These images

show streaks across the disk in
an east-west direction reminding
us of weather bands. We would
expect to find weather bands on
a rotating planet with a convec-
tive atmosphere. The markings
shown here are not usually found
on Mars.
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combination of substances known on

Earth.

Observations of quite a different
kind that have yielded important in-
formation on the maria have been
made by William M. Sinton. These
observations depend upon the fact
that the C-H molecule produces an
absorption band in the infrared at
3.46 microns in all organic sub-
stances. If I understand it correctly,
light reflected from any organic sub-
stance-—green leaves, lichen, meat—
show an absorption marking at this
wave length. Therefore, if such an
absorption band can be found in the
spectrum of Mars, it would be proof
of the presence of organic matter on
the planet’s surface.

The first observations were made
when Mars came near in 1956 using
the 61-inch reflecting telescope of
the Harvard College Observatory. It
was hoped that individual spots could
be measured on Mars, so that the
light from a dark region could be
compared with that from the deserts.
Since Mars radiates very feebly in
the far infrared it was necessary to
use an extremely sensitive detecting
and amplifying system. But even with
the best instrumentation obtainable
it was found impossible to restrict the
measures to particular parts of the
disk.

To get a response out of the in-
strument 1t was necessary to use light
from the whole disk, which meant
that the light from the maria and
deserts was all mixed together.
Nevertheless, after a suitable reduc-

tion of the data a curve was obtainec
which showed evidence of absorp
tion near 3.46 microns. Sinton did
not trust 2 mere visual inspection ol
the curve but applied a statistical
analysis to determine its significance
This analysis showed that there wa
less than one chance 1in a hundred
that accidental errors were responsible
for the dip in the curve.

Much better results were obtained
when Mars came close in the fall o
1958, by taking observations at the
200-inch telescope which gave an
image of the planet half an inch i
diameter, and by using equipment
ten times more scnsitive than before.
With this instrumentation Sinton was
able to establish that absorption
markings occurred in dark regions
like the Syrtis Major, but were absent
or very weak over the deserts. An
unexpected result was that the Mar-
tian observations showed three ab-
sorption markings at 3.43, 3.56, and
3.67 microns, whereas terrestrial
vegetation shows only two at 3.4l
and 3.51 microns. The presence of
three bands 1n the spectrum of Mars
may indicate some significant differ-
ence in the type of molecules present
on the two planets.

Thus as the result of the work of
Dollfus and Sinton we have good
observational evidence for the pres-
ence of some kind of "living sub-
stance’’ in the dark areas of Mars.
The evidence is particularly strong
when taken 1n conjunction with the
seasonal changes in the dark areas.
Whether we can properly call this
living substance vegetation or not ts
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a question. With each advance it be-
comes increasingly evident that the
biologist has the biggest stake in a
trip to Mars. '

V.

The question of the canals which
used to agitate astronomers so much
has been shoved into the background
by another phenomenon which first
came into prominence at the opposi-
tion of 1937. The atmosphere of
Mars is quite transparent in red,
orange, and yellow light, but be-
comes suddenly opaque in the blue
about wave-length 4500A. For this
reason photographs of Mars taken
in blue light show only a featureless
disk except for the polar cap and pos-
sibly a high cloud. No trace of sur-
face markings is evident. But oc-
casionally “‘something” happens in
the Martian atmosphere. The surface
features can be seen almost as clearly
on blue photographs as in yellow.
This “blue clearing” may last only a
few days. Then the atmosphere hazes
over again and the disk resumes its
usual blank appearance. In 1952 I
wrote an article for Astounding en-
titted “The Blue Mist of Mars.”
Since then we have learned a good
deal more about how the blue mist
behaves. Unfortunately this new
knowledge has mystified rather than
enlightened us as to the nature of
the blue mist itself.

The most notable instances of blue
clearing have occurred near opposi-
tion when the Sun, Earth, and Mars
arc approximately in a straight line.

MARS: A SUMMING UP

This has given rise to the idea that
the blue clearing occurs o#ly at oppo-
sition. The striking nature of the ef-
fect helps promote this idea. You
take one blue plate of Mars after
another. They show nothing but the
polar cap. Then around opposition
you take a blue plate and—lo and
behold '—it shows the surface mark-
ings. Not as clearly as they stand out
in yellow light but still strong enough
so that they are easily visible. You
immediately start casting around try-
ing to connect it with something.
Mars is at opposition. Opposition
only happens every two years. The
coincidence seems too remarkable to
be the result of chance.

Yet blue clearing does not occur at
every opposition. There is some evi-
dence that when Mars is very far
above or below the line joining Earth
and Sun the clearing does not occur.
This would indicate that Earth is
critically concerned in the production
of the effect. Now how can Earth
have anything to do with what hap-
pens on Mars? It has been suggested
that Earth’s magnetic field affects
charged-particle radiation from the
sun, deflecting the particles from their
paths, so that they fail to reach Mars
in the usual amounts. Thus there are
fewer charged condensation nuclei in
the Martian atmosphere and as a re-
sult the atmosphere clears up for a
while. Then Mars moves away from
opposition, the planets are no longer
in line, the charged-particle radiation
from the sun reaches Mars again,
and the atmosphere resumes its usual
opacity in the blue,
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The idea sounds plausible until you
start to pry into it more critically.
First of all it must be remembered
that Mars is observed much more in-
tensively around opposition than at
other times. In fact, practically all
observations of Mars you read about
are taken within a few weeks before
and after opposition. We look at
Mars more at opposition. Therefore,
we see more. Also, we pay more at-
tention to Mars at close oppositions
when the planet is within less than
fifty million miles of us than at the
more distant ones when it is sixty-
three million miles away. Most of the
notable instances of blue clearing
have occurred at close oppositions.

G. de Vaucouleurs has just finished
the first systematic study of the blue
clearing made from six hundred pair
of blue and yellow photographs taken
at the Lowell Observatory between
1926 and 1956, and also the Lamont-
Hussey Observatory in South Africa.
He found there is real evidence that
the atmosphere does become more
transparent in the blue near oppo-
sition. There are, however, marked
exceptions to the rule. De Vaucou-
leurs emphasizes that the amount of
material on which the study was
based is still small, especially for op-

positions when Mars is far from

Earth.

If we give up the idea that particle
radiation from the sun causes the blue
clearing, we immediately encounter
severe difficulties. This is a wide-open
field for speculation and readers’
ideas on the subject may be as good
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as the expert’s. What can happen in
the Martian atmosphere to make it
suddenly clear up in the blue? It
seems almost certain that the bulk
of the Martian atmosphere consists
of nitrogen gas, with a little carbon
dioxide, and possibly argon. Water
vapor must be present but is ex-
tremely scarce. If we are going to
conjure up a blue mist for Mars, it
looks as if we will have to do it out
of these substances.

This might not seem so difficult
yet none of the attemps so far have
been very successful. The most work
on this subject has been done by Sey-
mour Hess, a meteorologist. In 1950
he proposed a haze layer of dry ice
but later withdrew it, as it appeared
impossible to make it fit conditions
on Mars. Quite recently he postulated
a haze layer consisting of very small
ice particles which scatter blue light
strongly. This haze layer has an al-
titude of nineteen miles at the equa-
tor and is about two miles thick. His
theory demands a surface frost point
of -90°C, which seems abnormally
low.

Harold C. Utey has criticized Hess
theory on several grounds. He points
out that the blue haze has been
known to clear up simultaneously
over practically the entire planet. But
to do so the temperature of the haze
layer would have to rise uniformly
over the whole planet by 10°C, and
fall again by the same amount when
the haze reforms. Such a planet-wide
rise and fall in temperature seems
very unlikely. The theory also re-
quires that the haze layer descend to
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the surface at the poles whenever sur-
face frost exists, and in general must
be lower in the colder latitudes to-
ward the poles. If this is the case,
then the images of Mars in blue
light should appear noticeably oblate,
being flattened at the poles and ex-
tended at the equator. No such polar
flattening has ever been observed.
(But trying to determine the shape
of Mars photographically—Figure
5—is a terrible problem!)

Normally the blue haze covers the
planet uniformly. But to do so con-
ditions must vary over the surface in
a very special way. We would expect
a rotating planet with a convective
atmosphere to show weather bands,
due to varying degrees of condensa-
tion in different latitudes. Although
some such bands were observed in
1952 and 1954, they certainly are
not typical of the usual appearance
of the planet. On the whole. Urey
considers it very doubtful if the blue
haze can be explained by any sort of
condensation product in the Martian
atmosphere,

An astronomer considers himself
lucky if he happens to be photograph-
ing Mars during a period of blue
clearing. He cannot get the use of
the telescope every night so that it
is often a matter of chance if he
catches the planet when something
interesting is going on. At the op-
position of 1954 the Martian atmos-
phere was abnormally clear in blue
light for a couple of months before
opposition and cleared up in a spec-
tacular way right at the critical date.

MARS: A SUMMING UP

Interesting clouds of different types
were frequent on the disk at this op-
position,

In 1956 Mars seemed determined
not to show us anything in blue
light. The disk was a featureless
blank except for the brilliant south
polar cap, which stood out promi-
nently, giving the images a remark-
able resemblance to a stuffed olive. It
remained a blank until near opposi-
tion when blue clearing occurred on
the side turned toward observers in
Australia. Shortly afterward a dust
storm (?) occurred which blotted
out many of the markings even in
red light.

As Mars approached opposition in
1958 it almost always showed some
kind of markings in blue light. These
markings often looked like partially
transparent spots in the planet’s at-
mosphere except that the markings in
yellow light could not be seen in
them, But undoubted instances of
blue clearing did occur. One clear-
cut example was caught seventy-four
days before opposition. Also, the
clearing was not planet wide or even
continent wide. And the haziness can
occur with remarkable speed. For ex-
ample, on November 22, 1958, the
disk varied from a high degree of
transparency in blue light to complete
opacity in only four hours.

The most incredible thing I have
ever observed on Mars, which 1
would not believe unless I had photo-
graphic proof of its presence, was the
marking first observed on my blue
images taken at the 100-inch tele-
scope on June 2nd and 3rd in 1954.
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When the blue images were viewed

with the south pole uppermost there’

was 2 marking near the equator which
resembled the letter ""W.” The mark-
ing was presumably a cloud forma-
tion in the upper atmosphere. The
linelike character of the marking gave
it a most unusual appearance. There
were koobs at the points of inter-
section of the strokes of the W. The
width of the knobs was about two
hundred eighty miles and the length
of the strokes of the W about one
thousand miles. The W was also
photographed by E. C. Slipher in
1954 at his station in South Africa.
He found that the marking had an
intermittent existence, visible only on
the afternoon side of the planet.

In 1958 the W marking was back
again.* The knobs were not so con-
spicuous as before and the lines ap-
peared finer. In 1954 we found with-
in the errors of measurement that
some of the knobs coincided with
oases and a couple of the lines with
well-known canals. Whether there is
any real connection between the sur-
face markings and the cloud is im-
possible to say. In 1958 the W mark-
ing had the most artificial look to it
—almost like sky writing. We can
dream up some sort of “explanation
for the blue clearing. But the W
marking is hopeless.

VI.
So far as I am aware nothing real-
ly new has been done on the canals

*T understand that IZ. C. Slipher also
observed the W marking at the opposition
of 1956,
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during the last six years. At scientific
meetings they are scarcely mentioned.
As Mars recedes there is less and less
likelihood that anything will be done
about them. Here are a few of
my own ideas on the subject, since no
one else’s are available.

In my opinion, there has been alto-
gether too much mystery and hocus
pocus made over the canals. I think
anyone with normal vision can see
them provided certain conditions are
satisfied. The planet should be within
less than fifty million miles of Earth.
The seeing conditions should be ex-
ceptionally good. It must be the right
season on Mars. The canals first ap-
pear. about Martian April st cor-
responding to our northern style sea-
son, and by the middle of Martian
June little is left of them. Very few
canals are visible during the Martian
late summer, autumn, and winter.
Doubtless the reason many observers
have failed to see canals is simply be-
cause they looked for them at the
wrong season. It is too bad that the
idea of the canals as waterways ever
got into the literature, for it has dom-
inated thought on the subject until

- we are positively chained to it.

From what I have seen of the
canals they appear to be nothing more
than narrow extensions of the maria
into the deserts. This is the way many
experienced observers such as Schia-
parelli have drawn them and in my
own mind I am convinced this is
what they are. This raises the ques-
tion of why there should be such
narrow extensions of the maria into
the deserts. Now as we have seen

ASTOUNDING SCIENCE FACT & FICTION



there is good obsecrvational evidence
that the maria consist of vegetation
or some form of living substance.
The canals appear to be made of the-
same stuff as the maria. I once sug-
gested to a group of biologists at
Cal-Tech that the maria send out
slender creepers into the deserts. The
oases or round spots found at the
junction of the canals may be places
where the creepers have taken root
and sent out new shoots in different
directions. We sec such “canals” in
our gardens on a small scale in the
creepers from  strawberry “and  ivy
plants.

I half expected the biologists to
rise as one man and throw me out
of the room but instead they took it
quite calmly. One even commented
that since the rate of growth of such
creepers is known it might be possi-
ble to check the idea from observa-
tions of the development of the
canals, From my limited contact with
them, 1 should say that the biolo-
gists who should know something
about the possibilities of life on
Mars are much less conservative on
the subject than the astronomers,
who don’t know anything about it.

VII.

Summing up, our present evidence
for life on Mars looks rather good.
If it is vegetation, it must be of
quite a different kind from that
known on Earth. As Salisbury re-
marks, we may be dealing with a
form of parabiology rather than some

. THE
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terrestrial life form that has adapted

“itself to Martian conditions.

The nature of the blue mist re-
mains unknown. It serves Mars as a
protection against ultraviolet light
somewhat as our ozone laycr serves
us, with the difference that our ozone
layer is always on the job, whereas
the blue mist clears away for brief
periods, usually near opposition.

The "W marking which was such
a conspicuous feature on the blue
images in 1954 was back again in
1958. It is a direct refutation of the
statement that there is "'nothing line-
like on Mars.”

Nothing esscatially new has bcen
reported on the canals. An entirely
new observing technique will evi-
dently have to be developed before
the reality of these markings can be
established to cverybody’s satisfac-
tion. Mars is going to be so far away
for the next nine years it scems
doubtful if photographs of the planet
taken from an artificial satcllite
would be on a sufficient scale to re-
veal the canals. A rocket probe sent
near Mars that would scan the sur-
face and televise back information
about it might be the answer. The
question is could we evaluate such a
picture if we had it? During instants
of fine seeing while working at the
telescope one catches glimpses of
such a bewildering mass of dctail on
Mars that it leaves you gasping. Oft-
en photographs of the terrestrial
landscape from a high altitude are
hard to interpret. Who knows how
it might be with Mars?

END
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MICRODESIGN

FOR LIVING

By ISAAC ASIMOV

It’s obvious that a living animal has to have
organs such as stomach, breathing mechanism,
et cetera. But a living cell ... ? What are the nec-
essary design units of the unit of living lissues?

N AN article T wrote
a few years ago*, I de-
scribed the sheer impos-
sibility of determining
the structure of an aver-

age-sized protein molecule by trial

and error, In a succeeding articlet,
however, I described how the prob-
lem was solved, after all, by using
means other than trial and error.

As usual in science, however, vic-
tories are only an excuse for setting
up newer and harder problems.

It’s as though we were considering

a man who has tackled a house with

bare hands. By pulling it slowly and

*“IIEMOGLOBIN
VERSE,”
1955,

AND THE
Astounding 8. F.,

UNI1
February

F“VICTORY ON PTADER,” Astounding
8. ., September 1955
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painfully to pieces, he has finally
managed to make note of the exact
position of every beam and plank,
together with the precise routes fol-
lowed by the wiring and plumbing.
Then as he stands there, breathlessly
teivmphant amid the ruins, imagine
that the only reward he gets is to
have somecone say to him, “Good!
Now put it together again.”

To see the application of this little
allegory, consider the protein mole-
cule. (If you happen to be onc of
those who has considered it before
with me, consider it again, anyway.)
It is made up of some ninetecn build-
ing blocks called “'amino acids.” An
average-sized protein molecule will
have five or six hundred of these
amino acids strung together in some
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definite order. A large protein mole-
cule may have hundreds of thousands.
Each different molecule has its own
particular order of amino acids, its
own microdesign, and even minor
changes in that order are important.

For instance, the normal hemo-
globin molecule, usually called “He-
moglobin A™ consists of two identical
halves, each containing a string of
almost three hundred amino acids.
One nine-amino-acid section of that
string has been found to have the
following arrangement: A-B-C.C-D-
E-F-F-G. (The different letters stand
for different amino acids; the exact
ones not mattering for purposes of
this article.)

There is also an abnormal hemo-
globin molecule which occurs in the
red blood cells of people suffering
from a hereditary disease called
“sickle-cell anemia.”” This abnormal
hemoglobin molecule is called ‘‘He-
moglobin §”. ('S” for “sickle-cell”
of course.) The Hemoglobin S mole-
cule is also composed of two identical
halves, each also containing a string
of almost three hundred amino acids.
Careful analysis by methods I de-
scribed in “'Victory On Paper” show-
ed that the arrangement of amino
acids in Hemoglobin S is almost iden-
tical with that of Hemoglobin A.

Almost, but not quite. ,

In the section of the string for
which I gave the letter arrangement
in Hemoglobin A, the corresponding
arrangement in Hemoglobin § is
A-B-C-C-D-E-B-F-G.

Compare the letter arrangements
and you'll find that amino acid F in
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Hemoglobin A has been replaced by
amino acid B in Hemoglobin S.

And that is all that is needed. One
amino acid and only one is altered
out of the three hundred in each half
of the hemoglobin molecule, yet this
is enough to change the molecule
from a normal, adjusted and well-
behaved one, to another variety which
is much less soluble, which precipi-
tates out in the red cell under certain
conditions, which distorts the red cell
shape and makes the cell more fragile
and which, finally, can result in a
serious and even fatal anemia.

Now then, to return to our earlier
analogy, the biochemist has achieved
the victory of having torn down the
house; that is, he has ripped the
insuline molecule apart and deter-
mined its structure. (And for the
feat, Dr. Sanger has just been award-
ed a Nobel Prize.) Using the same
methods, the biochemist can deter-
mine the structure of hemoglobin—
and he is well on the road in that
direction—or any other protein.

But one result, in the long run,
will be that the pressure of scientific
curiosity and the needs of society will
fotce him then to try to put the
house back together again; that is, to
synthesize the protein.

“And mind you,” these forces will
say, "no sloppy jobs; no slipshod
work. We want Hemoglobin A and
not Hemoglobin S, so don’t go mis-
placing any of the amino acids.”

Now the individual amino acids
are all easily available and there are
well-known and not very difficult
methods for getting amino acids to
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combine in just the manner of com-
bination that occurs naturally in pro-
teins. The only difficulty comes in
getting them to combine in the right
order.

Chemists have managed to get as
many as about twenty amino acids
into a chain, working one at a time,
and therefore controlling the order.
Even managing twenty, however, is
extraordinarily tedious and wasteful
besides. The final product represents
a small fraction of the original start-
ing materials. Chemists can also be-
gin with a quantity of amino acids
and impose conditions that result in
the automatic formation of long
strings with reasonable rapidity and
efficiency. Here, however, there is no
way of controlling the arrangement.

To form long strings of amino
acids, with a definite microdesign
selected in advance, and to do it
quickly and efficiently, is simply be-
yond the power of the chemist.

—Except that it isn't. Basically,
the problem of the synthesis of hemo-
globin in the test tube has been
solved.

The key to the solution of the
problem lay in the fact that the
chemist has been doing it all along.
In fact, so have you and I. For that
matter, so has your pet dog.

To put it as flatly as possible, anv
living cell knows exactly how to syn-
thesize the most complicated proteins.
When it synthesizes a particular pro-
tein it gets all the amino acids in
just the right place, and it manages
to construct a complete large-sized
protein molecule from a mixture of
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individual unconnected amino acids
in just two seconds!

When a cell stops symthesizing pro-
tein, it is dead.

We can start then by asking thc
question:

How do cells manage to perform,
with almost insulting easc, this syn-
thesis of specific proteins, a task
which seems so insuperable to the
laboratory chemist.

The answer scems to be that the
cell has something the chemist hasn't;
a blueprint. The blueprint lies in the
microdesign of a complicated mole-
cule called a “nucleoprotein.” There
are two types of nucleoprotein. One
is found in the chromosomes within
a cell nucleus. The second is found
within particles, called “mitochron-
dria” and “microsomes” within the
cytoplasm of a cell.

The nucleoproteins of both vari-
elies supervise the production of cer-
tain specific proteins and in this way
govern the chemistry of the cell
(How cell chemistry is governed by
‘the nature of the proteins produced
in the cell is a possible subject for
another article. For the duration of
this one you will have to take my
word on the matter.)

Obviously, the blueprint must be
passed along to new cells as they arc
tormed, and passed along accurately.
In order to do this, nucleoproteins
must be able to supervise the produc-
tion of new molecules exactly like
themselves—a process called “auto-
reproduction.”

This it does. Just before a cell is
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ready to divide, each chromosome in
the cell supervises the synthesis of
another just like itself. When the cell
does divide, there is one of each
chromosome in each cell. A new and
accurate copy of the old blueprint has
been formed for the new cell.

This careful apportionment of
chromosome material among cells as
they are formed is not in itself suffi-
cient evidence that the nucleoprotein
molecule is the sole blueprint, or even
« blueprint at all. Perhaps other sub-
stances are also auto-reproducing and
are the real blueprints but just hap-
pen to be evading our notice.

(It is a suspicious fact that nucleo-
proteins just happen to have the ca-
pacity for attaching to themsclves
colored dyes of certain types. On
treatment with those dyes, they be
come deeply colored and stand out
like neon-lit marquees against the
colorless background. Conceivably
they could, by virtue of this accident.
be receiving more than their fair
share of attention.)

There is, however, an answer to
this objection which arises from the
face that the blueprint for protein
mianufacture must be passed on not
only frem cell to cell but from organ-
ism to organism. To do this, females
produce egg cells and male organisms
sperm cells, Both egg and sperm
carry within them the blueprint of
the respective parent. On union of
the two cells, a new organism has
been launched with a blueprint of its
own that is 2 half-and-half scramble
of that of both parents.

Now the egg cell is a large cell. It
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can be as large as an ostrich egg
—which is one cell!l—with a tiny
speck of actual life and a vast supply
of food. Even the mammalian egg
cell which requires very little in the
way of food-supply, since the grow-
ing embryo is nourished within the
mother’s body by the mother’s food
supply, is still pinhead-size and is
the largest cell in the mammalian
body.

The sperm cell is another sort of
thing altogether. It is much tinier
than the egg cell and is driven on-
ward by a lashing tail and in a mad
dash to find the egg cell and find it
fast. It's accent is on speed so it must
economize on mass and there is no
room within it for excess baggage of
any sort. Anything unnecessary is
given the heave-ho. To begin with,
it carries virtually no food. Nor does
it carry anything else that it doesn’t
need. The only thing it does need is
the father’s share of the blueprint.

So what is in the sperm cell?
Chromosomes! Only chromosomes!
Virtually nothing but chromosomes!

Yet the male parent contributes
just as much to the child’s hereditary
pattern as does the female, despite
the fact that the egg cell contains,
in addition to chromosomes, all the
manifold paraphernalia of a complete
cell, plus a food store.

Obviously, the nuclcoprotein of
the chromosome is the complete blue-
print for protein manufacture and
the only blueprint.

Another line of evidence that
points to the same conclusion origi-
nates from the fact that nucleopro-
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teins may also exist outside of cells.
They are then «called “viruses.”
Viruses are all simpler than cells in
chemistty and structure but some are
simpler than others. The larget
viruses contain within themselves ma-
terial other than nucleoprotein, but
the smaller viruses seem to be nucleo-
protein only.

Yet even the smallest virus has this
property: It can invade cells and
there multiply. It imposes its own
blueprint upon that of the cell it has
invaded. It takes over the cell ma-
chinery and uses it to duplicate its
own structure. In the extreme case, it
can do this with complete disregard
of the cell's own requirements, strip-
ping it clean and killing it.

Since some viruses contain nothing
but nucleoprotein and since no virus
is completely without nucleoprotein,
once again the only possible conclu-
sion is that it is nucleoprotein that
contains the blueprint for protein
manufacture.

Answering the question as to how
the cell synthesizes specific proteins
has thus only faced us with two new
questions that force us more deeply
into the fundamentals of the subject:

1) How do nucleoproteins super-
vise the formation of molecules like
themselves? How do they auto-repro-
duce, in other words, and preserve
the blueprint?

2) How do nucleoproteins super-
vise the formation of specific proteins
unlike themselves, through which
they can control the nature of the
cell's chemical machinery?
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To answer this question, let's poke
into the interior of the nucleoprotein
molecule. The easiest way to do that
is to study small viruses, which are
nucleoprotein molecules on the loose
and which are not all messed up with
non-nucleoprotein material.

The particular virus which has
been most studied is one called “'to-
bacco moszaic virus,” which infects
the leaves of tobacco plants, causing
a characteristic mottled appearance.
Away from tobacco leaves, this virus
shows no signs of life. The only way
one can judge whether a certain sam-
ple of virus is alive or not is to bring
it to the leaves, If the leaves are then
infected, the virus is alive. If the
leaves remain healthy, the virus is
dcad.

In this way, one can decide what
must be done to a virus to kill it.
Study its infectivity before and after.

For instance, the tobacco mosaic
virus can be gently teased into two
parts of different chemical nature.
One part is a protein, like other pro-
teins in general characteristics. The
second part is not a protein but some-
thing altogether different called a
“nucleic acid” with a structure which,
2t the moment, doesn’t concern us.

When a tobacco mosaic virus sam-
ple is treated in this way, the two
parts have lost infectivity. Both by
themselves are dead. If the two patts
are mixed, however, about one per
cent of the original infectivity re-
turns. Apparently, the nucleic acid
rejoins the protein but usually in an
incorrect and useless manner. One
out of a hundred reunions, however,
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go click, click nicely so that the origi-
nal molecule with its original infec-
tivity is restored.

This certainly made it seem as
though the boundary-line between
life and nonlife had been crossed in
the laboratory. To be sure, the “life”
involved was of the simplest sort,
and the “nonlife” was only one step
removed from it, still the principle
remained and it certainly seemed a
milestone in biochemistry.

However, there was a catch. Actu-
ally, there was a very small residual
infectivity remaining in the nucleic
acid portion of the molecule. This
seemed unimportant at first since it
seemed certain that this was only be-

cause the nucleic acid portion wasn't

quite pure. There was—obviously!—
a small quantity of intact virus hang-
ing on.

But then, as no amount of puri-
fication of the nucleic acid seemed to
remove the small residual infectivity,
doubts grew. Was the nucleic acid
infective on its own but just having
trouble getting into the cell? The
nucleic acid from the virus was in-
jected into the cell and, sure enough,
there it multiplied.

Apparently, nucleic acid by itself
was alive, and in going from nucleo-
protein to nucleic acid and back, one
was not crossing the boundary line
between life and nonlife after all.

But if nucleic acid is alive, why
does it need the protein, which by
itself is completely noninfective and
dead? Why is live nucleic acid plus
dead protein so much more infective
than live nucleic acid alone?
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The answer seems to be that it is
the protein portion of the virus
which gets the nucleic acid to its
destination. (Just as a live man plus
a dead automobile can get from one
city to the next faster than can a
live man alone.)

This shows itself most plainly in
the activity of bacteriophage. Bacte-
riophage is a large complicated virus
that infests bacterial cells, and, as the

-electron microscope clearly shows, it

is shaped like a tiny tadpole with a
distinct tail.

The protein of the bacteriophage
forms a hollow shell on the outside
of the virus. Inside the hollow is
coiled the nucleic acid molecule.

When a bacteriophage molecule
encounters a bacterial cell, there turns
out to be something about the struc-
ture of the end of the bacteriophage
tail which causes it to be attracted
strongly to specific spots on the bacte-
rial surface. Clunk, the virus makes
centact and sticks.

Once bacteriophage is stuck to
bacterium, thanks to the bacterio-
phage protein, said protein performs
a second service. A digestive enzyme
in the bacteriophage tail dissolves
that portion of the bacterial cell sur-
face with which it is in contact. Now
—and this is the key point—the
nucleic acid molecule inside the pro-
tein pellicle of the virus writhes
its way into the bacterium. Only the
nucleic acid enters the cell of its vic-
tim! The protein portion of the virus
remains outside!

Yet once within its victim, the

- bacteriophage nucleic acid behaves all
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on its own like the blueprint in
charge. It forces the chemical ma-
chinery of the bacterial cell to form
more molecules of nucleic acid exact-
ly like the bacteriophage—and no!
like the customary nucleic acid mole-
cules needed by the bacterial cell for
its own purposes.

Not only that, but the bacterio-
phage nucleic acid also forces the
bacterial cell machinery to form bac-
teriophage protein as well. When the
process is complete and the sucked-
dry bacterial cell dissolves into shreds,
there are present hundreds upon
hundreds of complete bacteriophage
molecules.

Obviously, nucleic acid is blueprint
not only for nucleic acid, but for
protein as well. So once again, a
closer look has increased the number
of our questions:

1) How does a molecule of nu-
cleic acid duplicate itself?

2) How does a molecule of nu-
cleic acid bring about the formation
of the protein portion of the nucleo-
protein molecule?

3) How does a molecule of nucleic
acid bring about the formation of
proteins other than the protein por-
tion of the nucleoprotein molecule?

Well, let’s take a closer look at the
nucleic acids. Like the protein mole-
cules, nucleic acid molecules are very
large and very complicated. However,
the nucleic acid molecules—again like
the protein molecules—are made up
of connected links, all the links being
of similar and of fairly simple struc-
ture. In the case of proteins, the
building blocks making up the string
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ate the amino acids; in the case ot
nucleic acids, the building blocks arc
“nucleotides.”

Each individual nucleotide is, in
turn, made up of three still simpler
portions, which we can call a “phos-
phate group,” a “sugar group,” and
a “nitrogenous base” group. In each
nucleotide, the phosphate group (P
is attached to the sugar group (S)
which is, in turn, attached to the
nitrogenous base (N). The phos-
phate group of each nucleotide is also
attached, by a second connection, to
the sugar group of the neighboring
nucleotide. A section of the nucleo-
tide molecule would, therefore, have
the schematicized appearance shown
in Figure 1.

All down the long line of hun-
dicds upon hundreds of nucleotides
making up the molecule, the phos-
phate groups are the same in each
case and so are the sugar groups.*®
Where the individual nucleotides dif-
fer is in the nature of the nitrogenous
base they contain. There are, in the
main, four different nitrogenous bascs
to be found here and there in a
nucleic acid molecule, which is, there-
fore, made up of a specific arrange-
ment of four different kinds of nuclc-
otides. (Naturally, a large nuclcic
acid will contain hundreds of each of
the four kinds.)

#In the two varietics of nucleic acid- one
in the chromosomes of the ccll nucleus and
one in the mitochrondria and microsomes of
the cell cytoplasm—the cxact nature of the
sugar group is slightly diffcrent. This does
not affect the general argument of this article
and so I'm ignoring the fact. In any one
nucleie acid molccule, the sugar group is, in
any case, the same [or all the individual nu-
cleotides., (Some viruscs, by the way, contain
one variety of nucleic acid, some the other,
and some both.)
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Figure 1—Schematic Representation of

the Nucleic Acid Molecule
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Figure 2—Schematlic Represeniation of

the Nilrogenous Bases

N \ [} \
Adenine Guanine
N——
—
Purines

/N /O

Cytosine Thymine
~ -

gl
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The four nitrogenous bases are di-
vided into two classes: “purines” and
“pyrimidines.” There are two nitrog-
enous bases in each class. The two
purines are “‘adenine” and “'guanine.”
Their molecules have atoms arranged
into a pair of rings which can be
schematically represented as a joined
pentagon and hexagon. The two dif-
fer in that attached to one corner of
the hexagon in the adenine molecule
1s a nitrogen atom (IN), while to that
same corner in the guanine molecule
is an oxygen atom (O). (Both are
nevertheless “nitrogenous bases” be-
cause each has nitrogen atoms in-
cluded among the atoms that are
arranged in the rings.)
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The two pyrimidines are “cyto-
sine” and “thymine,” which have
smaller molecules than do the pu-
rines. The pyrimidines have only
enough atoms to be arranged into a
single ring which can be represented
as a hexagon. Again, the cytosine has
a nitrogen atom sticking out of one
corner of the ring, where the thymine
has an oxygen atom.

The four molecules can now be
drawn as shown in Figure 2. The
diagrams shown there are not the full
chemical formulas, mind you. I have
shown enough of the structure as will
be useful for my purposes here.

The four nitrogenous bases are

‘distributed along the length of the

nucleic acid molecule in 2 free and
easy distribution similar to that of
amino acids in a protein molecule.
Nevertheless, each particular nucleic
acid has its own definite arrangement
of these groups. It is this arrange-
ment which is the microdesign of the
nucleic acid molecule, perhaps, and
which contains within it the blueprint
for protein synthesis,

Yet how does this help things? It
secms to shift an insoluble problem
from the protein to the nucleic acid,
and leaves us no better off.

Or does it? Let’s see.

As it turns out, nucleic acid occurs
in nature—in the interior of the bac-
teriophage virus, for instance—not as
a single string of nucleotides but as
a pair of such strings. These are
wound about in a helical arrange-
ment—Ilike a spiral staircase, that is
—with a common axis.
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In such a double helix, the phos-
phate and sugar groups of cach nu-
cleotide are on the outside. Facing
the central hollow within the helix
are the nitrogenous bascs of the two
nucleotide chains. Opposing nitroge-
nous bases of the two chains are held
together by “hydrogen bonds.” The
hydrogen bond is a trick of moleculaz
structure that is essential to life—
and worth an article of its own some
day. It is a weak bond, as chemical
bonds go, being only a twentieth as
strong as the bonds that usually hold
atoms together within a molecule. It
is strong enough, even so, to hold the
two nucleotide chains together. Yet
it is also weak enough to break and
allow the two chains to separate on
occasion without being unduly stub-
born about it.

If the nucleic acid double-helix is
imagined as straightened out, the situ-
ation would be that shown in Figure
5. Since only the nitrogenous bases
interest us at this point, I am leaving
out phosphate groups and sugar
groups in the figure, since they would
be unnecessary distractions. I am
drawing the hydrogen bonds slant-
wisc rather than straight across as an
arbitrary distortion that will come in
handy in a little while.

Now can any one of the nitroge-
nous bases be hooked to any other, or
arc there preferred joinings?

The latter is the case. The two
nucleotide chains are at a fixed and
constant distance from each other
down the length of the double helix.
If this distance were just right for
two pyrimidine molecules to hook to-
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gether by way of a hydrogen bond,
stretching across the gap comfortably,
there would be trouble. A pyrimidine
would then be unable to attach itself
to a purine, with its much wider,
double-ring molecule, because there
would be no space for the combina-

Figure 3—Schematic Representation -

of the Nucleic Acid Double Helix
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tion between the chains. And there
would certainly be no room for two
purines to combine. A pyrimidine-
pyrimidine hookup, if possible there-
forc, would simply force the purines
out of the picture.

The reverse would be true if a pu-
rine could attach itself to a purine
and the combination stretched com-
fertably across the gap between the
nucleotide chains. A purine combina-
tion with the narrower pyrimidine
would not stretch across the gap and
a combination of two pyrimidincs cet-
tainly would not. A purine-purine
hookup, if possible therefore, would
force the pyrimidines out of the pic-
ture.

The only situation that would al-
low for both a gap of constant width
between the chains and the full utili-
zation of all four nitrogenous bases
would be to have a purine-pyrimidine
hookup in each and every case.

In addition to this, it turns out
there is another restriction. The
hydrogen bond seems to form best
bctween the nitrogen atom sticking
out of one ring—or set of rings—and
the oxygen atom sticking out of an-
other. What we need then is a nitro-
gen-purine attached to an oxygen-
pyrimidine or an oxygen-purine at-
tached to a nitrogen-pyrimidine.

This gives exactly two nitrogenous
base combinations that are’ possible,
as you will see if you refer to Figure
2. These are (1) a combination of
adenine and thymine, and (2) a com.
bination of guanine and cytosine.

Now that we have worked out the
possible attachments, let's simplify
i14

Figure 4—Schematic Representatio

of the Microdesign of Nucleic Acid
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matters by calling adenine, 4, and
thymine, 4, guanine, B, and cytosine
. Using this system the only combi-
nation of nitrogenous bases that are
possible are: A—a; a—A; B—b; and
b—B. Now we can prepare Figure 4
—which is an elaboration of Figure
3—in which the two nucleotide
chains—X and Y—are each given an
arbitrary arrangement of nitrogenous
bases which, however, fit neatly into
the permissible combinations only.

Now we are ready to consider a
possible answer to the first question
involving the nucleic acid—How can
it manage to duplicate itself?

Suppose, now, conditions with the
cell are such that the double helix of
the nucleic acid molecule scparates
into the two single helical chains,
X and Y. Suppose, further, that each
separate chain is surrounded by cell
fluid which contains—as it does—a
plentiful supply of individual nucleo-
tides, or material out of which
nucleotides can be formed on short
notice.

These individual nucleotides are
always—by blind movement—strik-
ing against the single nucleotide
chain. If a thymine-containing nu-
cleotide strikes a section of the chain
containing an adenine group, it sticks
because it fits nicely into the coils of
the helix. If it strikes instead, an-
other thymine or a cytosine, the fit is
too loose and it bounces away. If it
strikes a guanine, the fit is good but
the hydrogen bond must be formed
between two oxygens which, for
some reason, doesn't happen, and
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away bounces the thymine again.
(Oxygen-oxygen hydrogen bonds, I
hastily assure you, are easily formed
elsewhere; between water molecules,
for instance.)

The net result is that all dowp the
line, a thymine nucleotide (4) will
only fit to an adenine (A) section of
the chain. Similarly, only a & will
adhere to 2 B, only an A to an 4 and
only a B to a 4. When all the nucleo-
tides are lined up, each to its natural
mate, they are combined into a chain
by enzyme action—which is another
story.

In short, chain X just naturally
encourages the formation of an ad-
joining chain just like chain Y that
left it. Similarly, chain Y encourages
the formation of an adjoining chain
X. Each acts as a negative mold for
the other. The result is that where
one double-helix of nucleic acid ex-
isted before, two—each exactly like
the first—exist afterward.

One major puzzle is just how the
two nucleotide chains manage to
separate. On an atomic scale they
make up a long and intimate union
and it is not easy to see how there
could be enough time to get com-
pletely loose before starting to auto-
reproduce. Furthermore, once loose,
the individual chains might get twist-
ed and not behave as proper molds.

One attractive theory is that as the
chains start separating at one end—
and what starts them doing this at
just the right time is another puzzle
without any answer I bave yet hecard
of—the proper nucleotides start
hooking on at once to the loose ends.
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The new joinings proceed down the
line as separating continues. It is as
though you imagined a zipper open-
ing and, as it opened, 2 new row of
teeth joining to the separating halves
so that when you completed the open-
ing you found, not one open zipper,
but two identical closed zippers.

Occasionally, of course, a nucleo-
tide chain might not reproduce itself
petfectly. For instance, A—rather
than B might just happen to wedge
itself in next to &, and be built into
a chain before it could bounce away.
At the next separation, the & of the
first chain would attach itself to a B
as it should and become perfectly
normal again. The interloping A of
the other chain would however attach
itself to an 4, forming a nucleic acid
not quite like any of those that pre-
ceded it. This is the molecular-micro-
design explanation of what we call
a "mutation.”

(Of course, if we, picture each nu-
cleic acid molecule as being built up
—whether perfectly or imperfectly—
cn the mold of a previous molecule,
the question arises as to where the
first molecule, the original mold,
came from. This is outside the scope
of this article but was discussed in
another article I wrote called ““The
Unblind Workings of Chance”—
Astounding Science Fiction, April,
1957. I mention it now just to antici-
pate the inevitable question and to
tell you—if you are desperate enough
—one place where you can find a
possible answer.)

But now we are faced with the
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second question concerning the nu-
cleic acid: how it manages to super-
vise formation of the protein portion
of the nucleoprotein molecule.

This is a difhcult problem. Since
the protein structure is altogether dif-
ferent from the nucleic acid struc-
ture, it isn't so easy to see how one
can serve as the mold for the other.
Of course, if there were nineteen dif-
ferent nitrogenous bases involved, we
could say: Aha, each nitrogenous base
is equivalent—in some mysterious
fashion—to one particular amino
acid, and the nucleic acid design is
converted to a protein design in
fashion analogous to the manner in
which the numbers from 1 to 26 can
be converted to the letters from A
to Z.

But there are only four different
nitrogenous bases, so matters aren’t
even that simple. The answer would
have to lie, perhaps, in an analogy to
the operation of the telegraph. In the
Morse Code, the twenty-six letters of
the alphabet must be represented by
only two symbols, the dot and the
dash. The solution is to let the letters
be represented by distinct groups of
dots and dashes.

George Gamow—physicist, mathe-
matician, and popular science-writer
—has, in fact, proposed a “Morse
Code” for nucleotides. If we group
the nitrogenous bases showing in Fig-
ure 4 into squares of four, two from
each chain, as in Figure 5, we have
a number of different combinations.

(In Figure 5, I introduce still
further simplification, omitting any
representation of the nucleotide chain
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Figure 5—Schematic Representation

of Gamow Squares
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itself, as an unnecessary distrac-
tion. Only the nitrogenous bases
and the hydrogen bond connections
are shown.)

In each Gamow square—my
name for them and not Gamow’s—
two of the bases are connected by a
hydrogen bond and are not truly in-
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dcpendent. If one of the connected
bases is A, the other must be 4, and
if one is B, the other must be &.
Only one of this pair is an indepen-
dent variable and the other is then
fixed. Let us, therefore, eliminate
one of the two, say the upper right
member of each Gamow square.
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When this is done, each Gamow
square contains a group of three in-
dependent letters, and the group in
each case is shown in Figure 5 to the
side of the corresponding square.
Altogether the number of different
combinations possible—if we ignore
the order in which they appear—is
just twenty. These 20 are given in
Figure 6.

There is thus a different Gamow
square for each of the nineteen
amino acids and, in fact, one square
left over. (There are certain amino
acids other than the nineteen usual
ones, I hasten to say, which some-
times appear in proteins. However,
there are certain pyrimidines which
occasionally replace cytosine in nu-
cleic acids. If there are more than
nieteen amino acids to consider,
there are also more than twenty
Gamow squares that are possible.)

Despite the neatness and general
attractiveness of Gamow’s theory,
there is one difficulty about it which
Gamow himself points out. The
Gamow squares shown in Figure 5
overlap because the centers of neigh-
boring overlapping squares are just
about as far apart as the centers of
adjacent amino acids in proteins, so
you can imagine one microdesign
controlling the other in actual jux-
taposition, "one-to-one. If you con-
sidered Gamow squares to be adja-
cent but not overlapping—like those
with the dotted lines extended to
the left, or those with dotted lines
extended to the right, in Figure 5—
then the centers of neighboring
squares are further apart than are the
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centers of neighboring amino acids
in proteins and the necessary control
becomes difficult to visualize.

If, however, you must use over-
lapping Gamow squares as your
code, then neighboring squates are
not truly independent. Consider the
situation in Figure 5. If one square
is aaa—as one is—then each of the
two neighboring squares must include
at least one 4. The overlapping
square cannot be BBB or Abb or
bAB.

-If each Gamow square represents
a different amino acid, then it would
follow that certain combinations of
amino acids couldn't exist. What-
ever amino acid is represented by
BBB, for instance, simply could not
follow the amino acid represented by
aaa. This, however, is not in accord
with the actual facts. Experience with
proteins has already shown us that
any amino acid can follow any
amino acid. There are no outlawed
amino acid neighbors.

Gamow has tried to get around
this difficulty by a stratagem which
is to me, personally, unconvincing.
I'm hoping, though, that some ex-
planation that is convincing is of-
fered because I find the Gamow
square theory so attractive that I
can’t help but hope it can be estab-
lished.

If the Arst question about nucleic
acids seems to be well-answered and
if the second question has at least a
tentative answer, the third question
—about how a nucleic acid can su-
pervise the formation of proteins
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other than the protein portion of the
nucleoprotein molecule—still leaves
us at sea.

The nucleic acid of viruses super-
vise the formation only of the pro-
tein of the virus, so we can gain no
information about the third ques-
tion from them. The nucleic acid in
cells, however, must form all the
many thousands of different proteins
that go into the running of the cell
machinery, so an answer to the third
question is vital.

Does each different nucleoprotein
molecule in the cell form only one
kind of protein? Is the number of
different nucleoprotein  molecules
great enough to manage that? Is the
protein formed by a nucleoprotein
similar to the protein of the nucleo-
protein itself; is it a “'loosened shell”
dcing its own job?

Is the working protein of the cell
formed by the nucleic acid and pro-
tein of the nucleoprotein working
tegether and is it, therefore, differ-

ent from the protein of the nucleo-
protein which is formed by the
nucleic acid working alone? Do the
two varieties of nucleoprotein—one
in the chromosomes of the nucleus
and one in the mitochrondria and
microsomes of the cytoplasm—have
fundamentally different jobs? If so,
how and why?

Does each nucleoprotein molecule
form more than one different pro-
tein molecule, using various restrict-
ed portions of itself as a model?
(After all, most working proteins of
the cell are considerably smaller in
size than are the giant nucleoprotein
molecules. )

Well, we've got to leave a few
problems for the future and these
are some of them.

Granted that we are nowhere near
the end of the line in probing the
problem of autoreproduction and
protein synthesis, can we manage to
do anything useful with what we al-
ready know?

Figure 6—Possible Combinations

in the Gamow Squares

AAA aaA BBA bbA BbA
AAa aaa 8Ba bba bAa
AAB aaB BBB bbb AaB
AAb aab BBb bbb aBb
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I think we can. I think we are
reaching the point where we can be-
gin to turn from hunting to herding
on a molecular scale. -

The human race did just that
once before on a microscopic scale.
Man—once he became carnivorous—
was first a hunter, foraging for what
game he could find and starving
when he couldn’'t find 1t. At some
stage, he learned that if he kept cer-
tain animals behind fences or under
guard and fed them and took care
of them, they would breed. Instead
of going out to search for animals,
he would be presented with animals.
The food supply was made several
times more secure and human civi-
lization took a giant step forward.

On a molecular scale, however, we
are still hunters. If we want insulin,
for instance, we have to look for it
in its native haunt, the animal pan-
creas. Those most available in the
greatest numbers are the pancreases
of slaughtered cattle and swine.
However, each steer and each pig
has one and only one pancreas so
that there 1s an upper limit to the
amount of insulin that can be pro-
duced in a given time.

But suppose we must have more -

insulin. Too bad, we're out of luck!

But it we “"tame” the insulin-mak-
ing mechanism in pancreas cells,
what then? What if we isolate the
nucleic acid that governs the manu-
facture of insulin, put it in a test-
tube at the right temperature and in
the right surroundings and feed it
amino acids—those can be prepared
by the ton, if necessary. There is
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then no theoretical reason why we
can’'t have any amount of insulin we
want. -

Cattle under control will supply
us with meat and milk; fowls under
control with meat and eggs; nucleic
acids under control with insulin or
any other desired protein. The prin-
ciple 1s the same. We will be herd-
ing protein, not hunting it.

A beginning has actually been
made at this. Scientists at the Cali-
fornia Institute of Technology, un-
der the leadership of R. S. Schweet,
used microsomes from immature red
cells as their 'herd. (Immature red
cells are in the business of making
hemoglobin at a great rate and the
nucleic acid 1n charge of the process
is in the microsomes.) The C.L.T.
group fed these microsomes the ap-
propriate amino actds and got hemo-
globin out of it. (In a way, this
solves the put-the-house-back-togeth-
er problem I cited at the beginning
of the article.)

This is not truly synthetic hemo-
globin, perhaps, but it will do. It 1s
a remarkable step forward since it
involves putting the body’s protein
blueprints under human control.
Analogously, calves are not synthetic
but are something more than infant
animals found by chance in the for-
est. The calf, after all, 1s the result
of putting the bull-cow blueprint for
calves under human control—or at
least under human supervision.

In addition, just as domestic ani-
mals can be bred for more milk and
eggs, more beef, more tractable dis-
position, even at the cost of general
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survival value in the wild; so do-
mestic nucleic acids can be bred to
yield meat protein without skin,
bone, gristle and fat. Or valuable
hormones or enzymes.

And why not even improve on the
netural product? '

Is the way really open to the
manufacture of proteins that don’t
occur in Nature? Suppose we delib-
erately alter a nucleic acid to see
what kind of a novel protein 1t can
then build up. (Just as by delib-
erately alter a nucleic acid to see
keys to interbreed, we produce that
-useful but somewhat artificial animal,
the mule.)

There is even indication of that.

Just a few weeks ago, as I write,
Drs. V. G. Allfrey and A. E. Mir-
sky of the Rockefeller Institute have
suggested that it is the phosphate
group on the nucleic acid that forms
the microdesign for protein synthe-
sis. The phosphate group under the
conditions prevailing i1n the human
body carries a negative charge. There
is thus a long series of negative
charges down the line of the nucleo-
tide chain. If the pattern of charge
differs subtly from molecule to mole-
cule each could be responsible for a
subtly different protein.

Allfrey and Mirsky reached their
conclusions by isolating cell nuclei
and removing the nucleic acid there-
from. At once the ability of the
nucleus to manufacture nucleic acid
and protein came to an end. If the
nucleic acid—or even nucleic acid

from the cytoplasm—were restored,
the ability to manufacture protein
was restored.

More startling, the nucleic acid
could be replaced with a synthetic
pclymer that resembled the nucleic
actd only 1n having a long-chain
molecule with periodic ~negative
charges along the line. With this in
the nucleus, protein-manufacture also
returned. (It didn't work with syn-
thetic polymers that carried positive
charges or no charges.)

I wonder what kind of protein
the synthetic polymer produced. I
haven’t heard yet, and it may take
some time for enough to be formed
under such circumstances to be iso-
lated and studied.

But the way is open and there is
no theoretical reason why there may
not be future Luther Burbanks on
the molecular scale, designing new
proteins shaped for particular jobs
that would be better for our pur-
poses than those which Nature has
designed, which are intended for her
purposes and not necessarily ours.

We have synthetic dyes, synthetic
fibers and synthetic plastics, all dif-
ferent from and in some ways better
than the equivalents found in Na-
ture. Why not synthetic proteins,
too? And I wouldn’t be a science-fic-
tion writer 1f I could resist adding
one sentence to round off the entire
article—

If synthetic protein, why not new
and, 1n some ways, better synthetic
lite?

THE END

MICRODESIGN FOR LIVING

121



llustrated by Summers

THE BARRIER

MOMENT

It is usually very difficult to prove
what you seek to establish—and, some-
times, in the process you prove the
answer to a question you didn’t ask!

By WINSTON P. SANDERS
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heard the
footsteps, Cohen turn-
ed on his heel and
growled, “Now what
the devil is it?” The
jaggedness of the movement and of
his voice told him how thin his
nerves were worn,

A gnard in the door saluted. "I
was told to escort this gentleman to
see you, colonel. Being as how the
project is so near, uh, well, the next
phase, sir, General Sanchez thought
he'd better see you right away.”

He stood aside. Cohen laid down
the voltméter he had been about to
plug into a testing circuit. He was a
large blond man, still fairly youne,
who had played football for his tech-
nical college before going on to a
Ph.D. in physics and an officer’s com-
mission, "So?”

A stooped gray figure entered
from the hall, leaning on a cane and
peering through thick-lensed glasses
that sat uneasy on a great beak of
nose. 'Good Lord!” exploded Cohen.
“"McMurtrie!”

“Surprised?”” The old man ad-
vanced, one wisp of a hand out-
stretched. “Don't see what a profes-
sor of philosophy is doing in the pre-
cious heart of your Project Robinson,
eh?” As they shook, his beady gaze
swept the apparatus-packed great
room. “"Biggest mystery to me is how
it gets so drab a name. I suppose you
ran out of the romantic ones. Eh? To
be expected when every two-bit un-
dertaking, to shoot off this rocket or
index that file cabinet, has to be called
Project Thus and Operation So.
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Waste not, want not, say the Gods of
the Copybook Headings.”

His grumble died out and he took
a cheroot from his shabby coat.

Cohen jerked his head at the guard,
who departed. The colonel sat down
on a lab bench, swinging one leg, and
indicated a swivel chair. “Well, make
yourself at home, professor,” he said.
“1 wish General Sanchez had told
me—"’

“Too busy, perhaps. Or more like-

ly, didn't want you raising advance

objections. He's as intelligent a man
as the government allows him to be.”
McMurtrie lowered himself, focusing
attention on the fifty-foot cylinder
which gleamed in a cradle near the
center of the room. One panel had
been removed so that Cohen could
probe its electronic guts. “And that
1s the time machine.”

“Please.” Cohen winced.
Tempotron.”

McMurtrie stamped his cane on the
concrete floor. “Do you believe an
object becomes more scientific when
you name it with a hybrid of bad
Latin and worse Greek? I say time
machine.”

Despite weariness and tension,
Cohen smiled. He had been McMur-
trie’s neighbor for some two years
now; the Army research project was
undertaken in collaboration with the
University physics department, and
on University grounds. They didn't
have much in common. Cohen’s wife,
a shy gentle girl with a degree in
arts, was the only one who could
even try to talk McMurtrie's kind of
shop. But the professor played a
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slashing game of chess, which had
often brought him together with
Cohen.

"All right, have it your way,” said
the colonel. "I suppose mainly we're
afraid of the headlines, if and when
this is finally made public. Tempo-
tron sounds less sensational.”

McMurtrie held a wooden match
to his cheroot. "Word magic! But
how did this project ever start? How
long ago?” |

“Not quite three years. Certain
phenomena were noticed by Gunde-
strup when he bombarded Iithium
with super-high-energy mesons in
the big accelerator. He's never un-
derstood just what happened, for the
same experiment had been perform-
ed before without such anomalous re-
sults.” Cohen shrugged. “"However,
nuclear physics is at least as much
an art as a science. Gundestrup’s an
imaginative fellow, and saw he could
explain his data quite simply by as-
suming that the xi particles formed
were thrown backward in time a few
microseconds. He devised a special
experiment to test his hypothesis, a
very simple breadboard circuit. And
it worked! I suppose I'd better not
go into detail, even if you must have
a Q clearance to get in here.”

“I wouldn’t understand, anyhow,”
said McMurtrie. "My job is to ana-
lyze statements made by men, not
squiggles made by electrons.” He
drew hard on his cgar. “"Go on,
please. General Sanchez gave me
only the barest outline and then re-
ferred me to you. This i1s all so new
to me, such a stunning thing—"
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“I know,” said Cohen. “Even now,
two years after I was co-opted, I oft-
en catch myself wondering if it can
be true.”

“Oh, I don't boggle at the idea
itself,” said McMurtrie. “"Philoso-
phers are always coming up with
odder ones than time travel. It's ad-

justing to the fact which is difhicult.
Continue.”

“Gundestrup was getting data for
. . . another project. So everything he
did was under security from the start.

Thank God for that, or we'd be rac-
ing the Russians in still another

field !

“Are you certain that you aren’t?”

Cohen winced again. “The basic
circuits are astonishingly simple,” he
hurried on, "“and not much energy is
required. In some ways, the strangest
part of this whole affair is that no
one ever stumbled on the phenome-
non before. In a matter of months,
once the project had been set up, we
were sending mice hours back. Eeriest
sensation: suddenly the cage would
appear, maybe right next to itself.
Later we'd take the other cage, or the
original one, or whatever you call t,
strap it on the projector board, throw
a switch-—and have only one cage
again.”

“Ever tried not sending the first
cage back?"

“Once. For several days. Until one
of the boys needed to test a new
hookup, absent-mindedly grabbed the
extra cage, and projected it back just
far enough. Oh, the theory is well
worked out by now. If you really
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have mulled over time travel, I need
only summarize by saying that there
are no paradoxes, except for the
theoretical possibility of circular caus-
ation. And no, we have not yet fig-
ured out how to travel into the future.
And yes, we have considered the
military potentialities, which 1s why
the project has suddenly become so
big and urgent.”

"I see.” McMurtrie scowled. “And
yet your longer-range machines have
never returned, eh?”

"Exactly,” said Cohen. “'The long-
est backward leap we've ever made,
successfully, was thirty months. We
projected a shell, containing a
camera and so on, not into this same
laboratory—I told you paradoxes can’t
happen—but up the hill, in that
wooded area where no one ever goes.
It stayed for twenty-four hours, pho-
tographed certain places in the city
beneath it through a telescopic lens
—including a house torn down two
years ago—and returned on schedule.
That was just a few months back.”

“But the return trip 75 travel into

the future!”

“Not exactly. When a world line
doubles back into the past, it reverses
direction once more as the projected
object rejoins the normal time-flow.
This sets up what we call, very loose-
ly, a stress in the continuum. A sort
of linkage. The trouble with travel
into our future is that we have no,
well, no anchor point.”

“Your anchor points 1n the farther
past don’t seem very helpful.”

“No. Which i1s driving us crazy,
inch by inch. There's no reason why

THE BARRIER MOMENT

we should not send a machine back
a billion years. The extra energy re-
quired is negligible. The jump-span
1s determined by the vibration fre-
quency set up in.the drive unit. And
yet—

“We sent an object back a thousand
years. It was to photograph the stars
and return, so our astronomers could
check the exact date it reached. It
never did return, though. We sent
others. No luck. We wondered if
maybe some Indians weren’t destroy-
ing them, so we went back a million
years. No return. We tried a hundred
years back, fifty, ten, five—no re-
turn. We've spent half a billion dol-
lars on machines that we never saw
again,’’

McMurtrie regarded his cigar ash.
“It’s as if you could go no farther
back than the date when Gundestrup
made his discovery,” he mused.

“Yes. But that's absurd! It . . . it

.. no, 1 won’t believe it.”

"“The human psyche does not feel
comfortable with any form of phil-
osophical idealism,” said McMurtrie.
“I mean, you barbarian, any belief
that mind is somehow supreme over
matter.” He puffed for a moment be-
fore adding: "I suppose the responsi-
bility seems too great. Eh?”

“Well, I'm not going to believe the
world is all in my head without more
data,” said Cohen grimly. "I know
what I think our trouble s.”

He left the bench and paced, rest-
less as a bird dog. “You still haven't
told me what you're doing here, pro-
fessor,”” he said.

“Well,” McMurtrie answered,
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“you can partly blame your wife. Se-
curity or not, she can’t help knowing
you are involved with something
enormous and more than a little sin-
ister. She's frightened for you. She
blurted some of her fears out to me,
one evening when you were working
late and I'd come over. It happens I
know General Sanchez. We often
argue history, 2 hobby of both of us.
I told him it might be a good idea
to let someone with philosophical
training take a look at his project.
Not intending myself, d° you under-
stand. 1 didn’t want any of your
classified information. I only thought
that somebody with some familiarity
with the larger issues should consider
the implications of whatever was be-
ing done, not from the scientific view-
point alone.”

"We have sociologists in the
project.”

“Nor the pseudoscientific view-
point. Well, Sanchez asked me if I
would. I demurred, but he pressed
me, and I remembered the look on
your wife’s face, and here I am. Of
course, this all happened a year ago.
My clearance came through only yes-
terday. T have traveled, and corre-
sponded abroad, so of course it took
a year to prove I wasn’t about to
plant a bomb in your lavatory. How
many man-years have you spent in
that time, sending machines on one-
way trips?”’

Cohen raised a brow. “So you have
the answer?”’

McMurtrie spread his hands wide.
“I might. As I said before, in my
line of work we've been over this
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ground again and again. Free will
versus determinism. The prediction
paradox. Physical impossibilities com-
pared to logical impossibilities. Some-
where in all that literature, the an-
swer may lie ready made.”

Cohen suppressed a snort. “"Gen-
era] Sanchez actually took that serious-
ly? Uh . .. 1 don’t want to hurt your
feelings, but you know as well as I
do, science is quantitative and philos-
ophy is at best only qualitative. Un-
less you can prove to me that God
or the World Soul or whatever
doesn’t want time travel beyond a cer-
tain date— Huh? What's wrong?”

McMurtrie's waspishness dissolved.
All at once he was a very old man,
huddled in a chair, and Cohen had
never seen anything so bleak as his
eyes.

The colonel stepped close, wonder-
ing whether to call a doctor. He was
waved back. Another moment drag-
ged by before McMurtrie whispered:
"Something has occurred to me.”

“"Not a divine prohibition, I
hope?” Cohen had hoped his mock-
ery might put life back in the air, but
it fell flat.

“No,” said McMurtrie.
Much more final.”

Cohen stood rigid.

“You should send machines to the
earliest possible date,” said McMut-
trie in a slow and rusty voice. If that
barrier moment can be repeatedly
verified—"

“Then our project is washed up,”
said Cohen, ““What use is a time ma-

“Worse.
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chine that won’t put you any further
back than August, 1959?”

“Oh, I can still think of applica-
tions,” said McMurtrie. His mouth
twisted into something that might
have been a grin. “It's the discovery
itself, the fact, which will end an
era.”

Cohen knotted his fists. The weari-
ness of labor and tension and under-
lying fear snapped for him: “If you
won't come to the point, professor,
then tell me about it when I return.”

“Eh?” McMurtrie looked up,
blinking.

“I'm on my way. After lunch. I
was just making a final check.”

"You can’t!” The words were
gasped.

Cohen shrugged. "I should send
another man? The piloted Tempo-
tron is my own idea. I pushed it
through, persuaded my superiors,
oversaw the job. I'm responsible for
this baby here, fifty million dollars’
worth.”

McMurtrie licked his lips. “You're
going back . . . a year? Two years?”

"“I've been back two years, up on
the hill. I stood in a grove of trees
and looked down across these build-
ings and knew myself was working
inside one of them. Now it's the
long jump. A thousand years.”

“But—"

"My guess,” said Cohen, and an-
ger doubled in him that his tone
should be so hoarse, “'is that the high
vibration frequency needed to go
back so far changes the characteris-
tics of the crystals used. I'm taking
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a complete set of tools, meters, and
spare parts.”
McMurtrie struggled to his feet.

“No,” he said. “Please. You must
listen.”

“Sure. But whatever you say, I'm
going.”

“You won’t come back. I never
thought you were a suicidal type.”

Cohen shrugged again.

“Your wife—" said the professor
in a beggar’s voice.

"I told her last night. That I'd be
taking a risk. I don’t want to talk
any more about that.”

McMurtrie nodded with slow
care. “'Ironic,” he said. “What the
first human traveler through time
needs, is time.”

What’ ’

“Time to think. Suppose an acci-
dent occurred, damage was done,
which delayed this expedition even a
week. You would have time to con-
template my suggestion, and. see that
it isn’t so wild a notion that you will
stake your existence on my being
wrong. Eh? Sanchez will also have
time to digest the concept and in-
form Washington. The government
will order a delay while a more cau-
tious probing program is undertaken.
Eventually, my friend, you will be
ordered to cease and desist, and thus
released from this compulsion to dem-
onstrate your courage.”

Cohen stood aside, for McMurtrie
was shuffling toward the machine,
head thrust forward like an old and
wrinkled tortoise. “"So?"" he clipped.

McMurtrie’s cane jabbed forward,
slashing across the exposed circuits.
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Cohen heard glass shatter and saw
wires yanked loose.

“So you just had an accident,” said
McMurtrie. “Very clumsy of me. My
foot slipped. I apologize.”

“You —"

Cohen picked up a monkey wrench
and beat it, most softly and methodi-
cally, against a table top. After a long
while, keeping his back turned to
McMurtrie, he said, “"O.K. What is
1t?” |

“If you had only had a2 man with
proper philosophical training from
the start,” sighed the other. “Your
glorious, expensive, half-cocked Pro-
ject Robinson would never — Well.
Let me explain.”

“You'd better.”

"I presume nothtng can exist prior
to existence itself.”

““That sounds . . . reasonable . . .

yes.

“Have you never encountered that
philosophical question? Even in your
own 1gnorance? It's the oldest chest-
nut in the book . . . Oldest!"" McMur-
trie laughed with so startling a tone
that Cohen whirled. He looked into
a rather terrible grimace.

“The conundrum is this,” said
McMurtrie, *"How can you prove that
the entire cosmos did not appear, or
was not created, complete with all
evidences of a long past history, at
some arbitrary date in the past? Such
as, say, August, 1959?7”

“What?"" shouted Cohen.

“Yes,” said McMurtrie. "Damn you
for answering the question. When
will you scientists leave well enough
alone?”

THE END

IN TIMES TO COME

Next month Mark Phillips is back with a new tale of FBI Agent Sit
Kenneth Malone—"'Out Like A Light.” Mr. Malone, you may recall, had
certain troubles with ““That Sweet Little Old Lady” who said she was Queen
Elizabeth I of England, being slightly afflicted with battiness, and satd she

was a telepath . . . which she was.
This time “'Sir”’ Kenneth is involved in the case of the theft of red

Cadillacs . . . which, at least, seems somewhat more understandable than
tracking down telepathic spies. The real trouble, however, was not that the
automobiles disappeared . . . but that the thieves did. Literally. There was
the thief, clearly visible . . . then . . . whoosht! Out like a light!

Kenneth Malone found tracing a criminal who didn’t /eave the scene of

the crime, but vanished from it somewhat confusing . . .
THE EDITOR.
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(Continued from page 82)
through the trees, closing in on him.
When he shot two, the others snarl-
ed with rage and sank back into the
forest. They didn’t leave. Instead of
being frightened by the deaths they
grew even more enraged.

Jason sat with his back to the tree
and waited until they came close be-
fore he picked them off. With each
shot and dying scream the outraged
survivors howled the louder. Some
of them fought when they met, vent-
ing their rage. One stood on his hind
legs and raked great strips of bark
from a tree. Jason aimed a shot at it,
but he was too far away to hit.

. There were advantages to having
a fever, he realized. Logically he
%knew he would live only to sunset,
sor until his gun was empty. Yet the
fact didn’t bother him greatly. Noth-
ing really mattered. He slumped, re-
laxed completely, only raising his

arm to fire, then letting it drop again.

Every few minutes he had to move
to look in back of the tree, and kill
any of them that were stalking him
in the blind spot. He wished dimly
that he were leaning against a
smaller tree, but it wasn't worth the
effort to go to one.

Sometime in the afternoon he fired
his last shot. It killed an animal he
‘had allowed to get close. He had
noticed -he was missing the longer
shots. The beast snarled and dropped,
the others that were close pulled back
and howled in sympathy. One of them
exposed himself and Jason pulled the
trigaer.

There was only a slight click. He
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tried again, in case it was just a mis-
fire, but there was still only the click.
The gun was empty, as was the spare
clip pouch at his belt. There were
vague memories of reloading, though
he couldn't remember how many
times he had done it.

This, then, was the end. They had
all been right, Pyrrus was a match for
him. Though they shouldn’t talk, It
would kill them all in the end, too.

Pyrrans never died in bed. Old Pyr-

rans never died, they just got et.

Now that he didn’t have to force
himselt to stay alert and hold the
gun, the fever took hold. He wanted
to sleep and he knew it would be a
long sleep. His eyes were almost
closed as he watched the wary car-
nivores slip closer to him. The first
one crept close enough to spring, he
could see the muscles tensing in its
leg.

It leaped. Whirling in midair and
falling before it reached him. Blood
ran from its gaping mouth and the

short shaft of metal projected from
the side of his head.

The two men walked out of the
brush and looked down at him. Their
mere presence seemed to have been

enough for the carnivores, because
they all vanished.

Grubbers. He had been in such a
hurry to reach the city that he had
forgotten about the grubbers. It was
good that they were here and ]asbn
was very glad they had come. He
couldn’t talk very well, so he smiled
to thank them. But this hurt his lips
too much so he went to sleep.
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XXI1V,

For a strange length of time after
that, there were only hazy patches of
memory that impressed themselves on
Jason. A sense of movement and
large beasts around him. Walls, wood-
smoke, the murmur of voices. None
of it meant very much and he was
too tired to care. It was easier and
much better just to let go.

“About time,” Rhes said. “A
couple more days lying there like that
and we would have buried you, even
it you were still breathing.”

Jason blinked at him, trying to
focus the face that swam above him.
He finally recognized Rhes, and
wanted to answer him. But talking
only brought on a spell of body-
wracking coughing. Someone held 2
cup to his lips and sweet fluid trickled
down his throat. He rested, then
tried again.

“How long have I been here?” The
voice was thin and sounded far away.
Jason had trouble recognizing it for
his own.

"Eight days. And why didn't you
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listen when I talked to you,” Rhes
sid. :

“You should have stayed near the
s$hip when you crashed. Didn’t you
remember what I said about coming
down anywhere on this continent? No
matter, too late to worry about that.
Next time listen to what I say. Our
people moved fast and reached the site
of the wreck before dark. They found
the broken trees and the spot where
the ship had sunk, and at first thought
whoever had been in it had drowned.
Then one of the dogs found your
trail, but lost it again in the swamps
duting the night. They had a fine
time with the mud and the snow
md didn’t have any luck at all in
finding the spoor again. By the next
alternoon they were ready to send
for more help when they heard your
firing. Just made it, from what I
hear, Lucky one of them was a talker
and could tell the wild dogs to clear
out. Would have had to kill
them all otherwise, and that’s not
healthy.”

“Thanks for saving my neck,”
Jason said. "“That was closer than I
like to come. What happened after?
I was sure I was done for, I remem-
ber that much. Diagnosed all the
symptoms of pneumonia, Guaranteed
fatal in my condition without treat-
ment. Looks like you were wrong
when you said most of your reme-
dies were useless—they seemed to
vork well on me.”

His voice died off as Rhes shook
his head in a slow 7o, lines of worry
sharp-cut into his face. Jason looked
around and saw Naxa and another
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man. They had the same deeply un-
happy expressions as Rhes.

"What is it?” Jason asked, feel-
ing the trouble. “If your remedies
didn’t work—what did? Not my
medikit. That was empty. I remem-
ber losing it or throwing it away.”

“You were dying,” Rhes said
slowly. “We couldn’t cure you. Only
a junkman medicine tmachine could
do that. We got one from the driver
of the food truck.”

“But how?” Jason asked, dazed.
"You told me the city forbids you
medicine. He couldn’t give you his
own medikit. Not unless he was—"

Rhes nodded and finished the sen-
tence. “"Dead. Of course he was dead.
I killed him myself, with a great deal
of pleasure.”

This hit Jason hard. He sagge |
against the pillows and thought of all
those who had died since he had come
to Pyrrus. The men who had dic.l
to save him, died so he could live,
died because of his ideas. It was a
burden of guilt that he couldn’t beur
to think about. Would it stop with
Krannon—or would the city people
try to avenge his death?

“Don’t you realize what that
means!” he gasped out the words.
“Krannon's death will turn the city
against you. There’ll be no more sup-
plies. They'll attack you when they
can, kill your people—"

“Of course we know that!” Rhes
leaned forward, his voice hoarse and
intense. "'It wasn’t an easy decision to
come to. We have always had a trad-
ing agreement with the junkmen. The
trading trucks were inviolate. This
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was our last and only link to the gal-
axy outside and eventual hope of con-
tacting them.”

“Yet you broke that link to save
me—why 2"

“Only you can answer that ques-
tion completely. There was a great
attack on the city and we saw their
walls broken, they had to be moved
back at one place. At the same time
the spaceship was over the ocean,
dropping bombs of some kind—the
flash was reported. Then the ship re-
turned and jyox left it 1n a smaller
ship. They fired -at you but didn’t kill
you. The little ship wasn’t destroyed
either, we are starting to raise 1t now.

What does it all mean? We had no

way of telling. We only knew it was

something vitally important. You
were alive, but would obviously die
before you could talk. The small ship
might be repaired to fly, perhaps that
was your plan and that is why you
stole it for us. We couldn’t let you
die, not even if it meant all-out war
with the city. The situation was ex-
plained to all of our people who
could be reached by screen and they
voted to save you. I killed the junk-
man for his medicine, then rode two
doryms to death to get here in time.”

“Now tell us—what does 1t mean?
What is your plan? How will it help
us?”’

Guilt leaned on Jason and stifled
his mouth. A fragment of an an-
cient legend cut across his mind, about
the jona who wrecked the spacer so
all in it died, yet he lived. Was that
he? Had he wrecked a world? Could
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he dare admit to these people tha
he had taken the lifeboat only to sav
his own life? *

The three Pyrrans leaned forward
waiting for his words. Jason close
his eyes so he wouldn’t see thei
faces. What could he tell them? I
he admitted the truth they would un
doubtedly kill him on the spot, con
sidering it only justice. He wasn'
fearful for his own life any more
but if he died the other deaths woul
all have been in vain. And there stil
was a way to end this planetary war
All the facts were available now, i
was just a matter of putting them to
gether. If only he wasn't so tired he
could see the solution. It was righi
there, lurking around a corner in he
brain, waiting to be dragged out.

Whatever he did, he couldn’t ad
mit the truth now. If he died al
hope died. He had to lie to gain
time, then find the true solution a
soon as he was able, That was all he
could do.

“You were right,”" Jason said hall:
ingly. ““The small ship has an inter
stellar drive in it. Perhaps it can still
be saved. Even if it can’t there &
another way. I can’t explain now,
but I will tell you when I am rested
Don’t worry. The fight is almos
over.”

They laughed and pounded ead
other on the back. When they came
to shake his hand as well, he closed
his eyes and made believe he wa
asleep. It is very hard to be a2 hypo
crite if you aren’t trained for it.

Rhes woke him early the nex
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morning. ‘Do you feel well enough
to travel "’ he asked.

"Depends what you mean by trav-
cl,” Jason told him. “lIf you mean
under my own power, I doubt if I
could get as far as that door.”

“You'll be carried,”” Rhes broke in.
"We have a litter swung between
two doryms. Not too comfortable,
but you'll get there. But only if you
think you are well enough to move.
We called all the people within rid-
ing distance and they are beginning
to gather. By this afternoon we will
have enough men and doryms to pull
‘the ship out of the swamp.”

"I'll come,” Jason said, pushing
himself to a sitting position. The ef-
fort exhausted him, bringing a wave
of nausea. Only by leaning his full
‘weight against the wall could he keep
from falling back. He sat, propped
there, until he heard shouts and the
stamping of heavy feet outside, and
they came to carry him out.

The trip drained away his small
store of energy, and he fell into an
exhausted sleep. When he opened his

eyes the doryms were standing knee

deep in the swamp and the salvage
operation had begun. Ropes vanished

out of sight in the water while lines
of struggling animals and men haul-
ed at them. The beasts bellowed,
the men cursed as they slipped and
fell. All of the Pyrrans tugging on
the lines weren't male, women were
thete as well. Shorter on the aver-
age than the men, they were just as
brawny. Their clothing was varied
and many-colored, the first touch of
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decoration Jason had seen on this
planet.

Getting the ship up was a heart-
breaking job. The mud sucked at it
and underwater roots caught on the
vanes. Divers plunged time and again
into the brown water to cut them
free. Progress was incredibly slow,
but the work never stopped. Jason's
brain was working even slower. The
ship would be hauled up eventually—
what would he do then? He had to
have a new plan by that time, but
thinking was impossible work. His
thoughts corkscrewed and he had to
hght down the rising feeling of
pantc.

The sun was low when the ship’s
nose finally appeared above the
water. A ragged cheer broke out at
first sight of that battered cone of
metal and they went ahead with new
energy.

Jason was the first one who no-
ticed the dorym weaving towards
them. The dogs saw 1it, of coursc,
and ran out and sniffed. The rider
shouted to the dogs and kicked an-
grily at the sides of his mount. Even
at this distance Jason could see the
beast’s heaving sides and yellow-
foam flecked hide. It was barely able
to stagger now and the man jumped
down, running ahead on foot. He
was shouting something as he ran
that couldn’t be heard above the
noise.

There was a single moment when
the sounds slacked a bit and the run-
ning man's voice could be heard.
He was calling the same word over
and over again. It sounded like wa,
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but Jason couldn’t be sure. Others
had heard him though, and the re-
sult was instantaneous. They stopped,
unmoving, where they were. Many
of those holding the ropes let go of
them. Only the quick action of the
anchor men kept the ship from slid-
ing back under, dragging the har-
nessed doryms with it. A wave of
silence washed across the swamp in
the wake of the running man’s
shouts. They could be heard clearly
now.,

“Quake! Quake on the way! Sonth
—only safe way is south!”’

One by one the ropes dropped
back into the water and the Pyrrans
turned to wade to solid land. Be-
fore they were well started Rhes’
voice cracked out.

“Stay at work! Get the ship up,
it's our only hope now. I'll talk to
Hananas, find out how much time
we have.”

These solitary people were unused
to orders. They stopped and milled
about, reason fighting with the urgent
desire to run. One by one they
stepped back to the ropes as they
worked out the sense of Rhes’ words.
As soon as it was clear the work
would continue he turned away.

“What is it? What's happening?”
Jason called to him as he ran by.

“It's Hananas,” Rhes said, stop-
ping by the litter, waiting for the
newcomer to reach him. “"He's a
quakeman. They know when quakes
are coming, before they happen.”

Hananas ran up, panting and
tired. He was a short man, built like
a barrel on stubby legs, a great white
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beard covering his neck and the top
of his chest. Another time Jasor
might have laughed at his incongn:
ous waddle, but not now. There wi
a charged difference in the air sing
the little man had arrived.

"Why didn't . . . you have some
body near a plate. I called all ove
this area without an answer. Finall
. .. had to come myself—"

“"How much time do wc have?
Rhes cut in. "We have to get thx
ship up before we pull out.”

“Time! Who knows about time!
the graybeard cursed. “Get out
you're dead.”

“Calm down, Han,” Rhes said i
a quieter voice, taking the oldster:
arms in both his hands. "“You knos
what we're doing here—and how
much depends on getting the shi;
up. Now how does it feel” This go
ing to be a fast one or a slow one”

“Fast. Faster than anything I fei
in a long time. She’s starting fa
away though, if you had a plate her
I bet Mach or someone else up nex
the firelands would be reporting new
eruptions. It’s on the way and, if w
don’t get out soon, we're not getting
out t'all.”

There was a burble of water x
the ship was hauled out a bit far
ther. No one talked now and ther
was a fierce urgency in their move
ments. Jason still wasn't sure exaq:
ly what had happened.

“Don’t shoot me for a foreigner,”
he said, “'but just what is wrong? At
you expecting earthquakes here, are
you sure?”’
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“Sure!” Hananas screeched. “Of
course I'm sure. If T wasn’t sure I
wouldn’t be a quakeman. It's on the
way.”

“There’s no doubt of that,” Rhes
added. "I don’t know how you can
ell on your planet when quakes or
vulcanism are going to start, ma-
chines maybe. We have nothing like
that. But quakemen, like Hananas
here, always know about them be-
fore they happen. If the word can
be passed fast enough, we get away.
The quake is coming all right, the
only thing in doubt is how much
time we have.”

The work went on and there was
a good chance they would die long
before it was finished. All for noth-
ing. The only way Jason could get
them to stop would be to admit the
ship was useless. He would be killed
then and the grubber chances would
die with him. He chewed his lip as
the sun set and the work continued
by torchlight.

Hananas paced around, grumbling
under his breath, halting only to
glance at the northern horizon. The
people felt his restlessness and trans-
mitted it to the animals. Dogfights
broke out and the doryms pulled re-
luctantly at their harnesses. With
each passing second their chances
grew slimmer and Jason searched
desperately for a way out of the trap
of his own constructing.

“Look—"" someone said, and they
all turned. The sky to the north was
lit with a red light. There was a
mmble in the ground that was felt
more than heard. The surface of the
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water blurred, then broke into pat-
terns of tiny waves. Jason turned
away from the light, looking at the
water and the ship. It was higher
now, the top of the stern exposed
There was a gaping hole here, blasted
through the metal by the spaceship’s
guns.

“Rhes,” he called, his words
jammed together in the rush to get
them out. “"Look at the ship, at the
hole blasted in her stern. I landed
on the rockets and didn’t know how
badly she was: hit. But the guns hit
the star drive!”

Rhes gaped at him unbelievingly
as he went on. Improvising, playing
by ear, trying to manufacture lies
that rang of the truth.

I watched them install the drive—
it’s an auxiliary to the other engines.
It was bolted to the hull right there.
It's gone now, blown up. The boa:
will never leave this planet, much
less go to another star.”

He couldn’t look Rhes in the eyes
after that. He sank back into the furs
that had been propped behind him.
feeling the weakness even more, Rhes
was silent and Jason couldn’t tell if
his story had been believed. Only
when the Pyrran bent and slashed the
nearest rope did he know he had
won.

The word passed from man to man
and the ropes were cut silently. Be-
hind them the ship they had labored
so hard over, sank back into the water.
None of them watched. Each was
locked in his own world of though!
as they formed up to leave. As soon
as the doryms were saddled and
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packed they started out, Hananas
leading the way. Within minutes they
were all moving, a single file that
vanished into the darkness.

Jason’s litter had to be left be-
hind, it would have been smashed
to pieces 1n the night march. Rhes
pulled him up into the saddle be-
fore him, locking his body into place
with a steel-hard arm. The trek con-
tinued.

When they left the swamp they
changed directions sharply. A little
later Jason knew why, when the
southern sky exploded. Flames lit the
scene brightly, ashes sifted down and
hot lumps of rock crashed into the
trees. They steamed when they hit,
and if it hadn’t been for the earlier
rain they would have been faced with
a forest fire as well.

Something large loomed up next to
the line of march, and when they
crossed an open space Jason looked
at it in the reflected light from the
sky.

“Rhes—"" he choked, pointing.
Rhes looked at the great beast mov-
ing next to them, shaggy body and
twisted horns as high as their shoul-
ders, then looked away. He wasn’t
frightened or apparently interested.
Jason looked around then and began
to understand.

All of the fleeing animals made no
sound, that’s why he hadn’t noticed
them before. But on both sides dark
forms ran between the trees. Some
he recognized, most of them he
didn't. For a few minutes a pack of
wild dogs ran near them, even min-
gling with the domesticated dogs.
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No notice was taken. Flying things
flapped overhead. Under the greater
threat of the volcanoes all other bat-
tles were forgotten. Life respected
life. A herd of fat, piglike beasts
with curling tusks, blundered through
the line. The doryms slowed, pick-
ing thetr steps carefuly so they
wouldn’t step on them. Smaller ani
mals sometimes clung to the backs
of the bigger ones, riding untouched
a while, before they leaped off.

Pounded mercilessly by the sad-
dle, Jason fell wearily into a light
sleep. It was shot through with
dreams of the rushing animals, hurry-
ing on forever in silence. With hi
eyes open or shut he saw the same
endless stream of beasts.

It all meant something, and he
frowned as he tried to think -what
Antmals running, Pyrran animals.

He sat bolt upright suddenly, wide
awake, staring down in comprehen-
sion.

“What is it?”’ Rhes asked.

“Go on,” Jason said. "'Get us out
of this, and get us out safely. I told
you the lifeboat wasn’t the only an.
swer. I know how your people ca
get what they want—end the wu
now. There 75 a way, and I know how
it can be done.”

XXV.

There were few coherent memories
of the ride. Some things stood out
sharply like the spaceship-sized lump
of burning scoria that had plunged
into a lake near them, showering the
line with hot drops of water. Buf
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mostly it was just a seemingly endless
ride, with Jason still too weak to
are much about it. By dawn the dan-
ger area was behind them and the
march had slowed to a walk. The ani-
mals had vanished as the quake was
feft behind, going their own ways,
still 1n silent armistice.

The peace of mutually shared dan-
ger was over, Jason found that out
when they stopped to rest and eat. He
and Rhes went to sit on the soft grass,
near a fallen tree. A wild dog had
arrived there first. It lay under the log,
muscles tensed, the ruddy morning
light striking a red glint from its
eyes. Rhes faced it, not three meters
away, without moving a muscle. He
made no attempt to reach one of his
weapons or to call for help. Jason
stood still as well, hoping the Pyrran
knew what he was doing.

With no warning at all the dog
sprang straight at them. Jason fell
backward as Rhes pushed him aside.
The Pyrran dropped at the same time
—only now his hand held the long
knife, yanked from the sheath strap-
ped to his thigh. With unseen speed
the knife came up, the dog twisted
in midair, trying to bite it. Instead
it sank in behind the dog's forelegs,
the beast’s own weight tearing a dead-
ly gaping wound the length of its
body. It was still alive when it hit the
ground, but Rhes was astraddle it,
nulling back the bony-plated head to
cut the soft throat underneath.

The Pyrran carefully cleaned his
knife on the dead animal’s fur, then
relurned 1t to the sheath. ““They're
wsually no trouble,” he said quietly,
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“but it was excited. Probably lost the
rest of the pack in the quake.” His
actions were the direct opposite of the
city Pyrrans. He had not looked for
trouble nor started the fight. Instead
he had avoided it as long as he could.
But when the beast charged it had
been neatly and efficiently dispatched.
Now, instead of gloating over his vic-
tory, he seemed troubled over an un-
necessary death.

It made sense. Everything on Pyrrus
made sense. Now he knew how the
deadly planetary battle had started—
and he knew how it could be ended.
All the deaths had »o¢ been in vain.
Each one had helped him along the
road a little more towards the final
destination. There was just one final

- thing to be done.

Rhes was watching him now, and
he knew they shared the same
thoughts. “Explain yourself,” Rhes
said. “"'What did you mean when you
satd we could wipe out the junkmen
and get our freedom?"”

Jason didn’t bother to correct the
misquote, it was best they consider
him a hundred per cent on their side.

“Get the others together and I'll
tell you. I particularly want to see
Naxa and any other talkers who are
here.”

They gathered quickly when the
word was passed. All of them knew
that the junkman had been killed to
save this off-worlder, that their hope
ot salvation lay with him. Jason look-
ed at the crowd of faces turned to-
ward him and reached for the right
words to tell them what had to be
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done. It didn’t help to know that
many of them would be killed doing
it.

“The small star ship can’t be used,”
he said. “"You all saw that it was
ruined beyond repair. But that was
the easy way out. The hard way is
still left. Though some of you may
die, in the long run it will be the
best solution.’’

“We are going to invade the city,

to do it. The situation can only get
worse from now on. The city Pyrr . . .
the junkmen can get along without
your food, their concentrates taste
awful but they sustain life. But they
are going to turn against you in every
way they can. No more metals for
your tools or replacements for your
electronic equipment. Their hatred
will probably make them seek out
your farms and destroy them from the

break through the perimeter. I know
‘how it can be done . . .”

A mutter of sound spread across
the crowd. Some of them looked ex-
cited, happy with the thought of kill-
ing their hereditary enemies. Others
stared at Jason as if he were mad. A
few were dazed at the magnitude of
the thought, this carrying of the bat-
tle to the stronghold of the heavily
armed enemy. They quieted when
Jason raised his hand.

“I know it sounds impossible,” he
said. "‘But let me explain. Something
must be done—and now is the time
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ship. All of this won’t be comfortable
—and there will be worse to come. In
the city they are losing their war
against this planet. Each year there are
less of them, and some day they will
all be dead. Knowing how they feel
I am sure they will destroy their ship
first, and the entire planet as well, if
that 1s possible.”

“"How can we stop them?” some-
one called out.

"By hitting now,” Jason answered.
"I know all the details of the city
and I know how the defenses are set
up. Their perimeter is designed to
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protect them from animal life, but we
could break through it if we were
really determined.”

“What good would that do?"" Rhes
snapped. '"We crack the perimeter
and they draw back—then counter-
attack in force. How can we stand
against their weapons?”

“We won't have to. Their space-
port touches the perumeter, and [
know the exact spot where the ship
stands. That is the place where we
will break through. There is no for-
mal guard on the ship and only a few
pcople in the area. We will capture
the ship. Whether we can fly it or not
is unimportant. Who controls the ship
controls Pyrrus. Once there we
threaten to destroy it if they don't
meet our terms. They have the choice
of mass suicide or co-operation. I
hope they have the brains to co-oper-
ate.”’

His words shocked them into si-
lence for an instant, then they surged
into a wave of sound. There was no
agreement, just excitement, and Rhes
finally brought them to order.

“Quiet!” he shouted. “"Wait until
Jason finishes before you decide. We
still haven’t heard how this proposed
invasion is to be accomplished.”

“The plan I have depends on the
talkers,”” Jason said. “'Is Naxa there?”
He waited until the fur-wrapped man
had pushed to the front. "I want to
know more about the talkers, Naxa.
I know you can speak to doryms and
the dogs here—but what about the
wild animals? Can you make them do
what you want?”

“They're animals ., . . course we
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can talk t'them. Th'more talkers,
th'more power. Make ‘em do just
what we want.”

“Then the attack will work,” Jason
said excitedly. “Could you get your
talkers all on one side of the city—
the opposite side from the spaceport
—and stir the animals up? Make
them attack the perimeter ?”

“Could we!” Naxa shouted, car-
ried away by the idea. “"We'd bring
in animals from all over, start th’
biggest attack they ev'r saw!”

“Then that’s it. Your talkers will
launch the attack on the far side of
the perimeter. If you keep out of
sight, the guards will have no idea
that it i1s anything more than an ani-
mal attack. I've seen how they work.
As an attack mounts they call for re-
serves 1nside the city and drain men
away from the other parts of the
perimeter. At the height of the battle,
when they have all their forces com-
mitted across the city, I'll lead the
attack that will break through and
capture the ship. That's the plan and
it's going to work."”’

Jason sat down then, half fell
down, drained of strength. He lay
and listened as the debate went back
and forth, Rhes ordering it and keep-
ing 1t going. Difficulties were raised
and eliminated. No one could find a
basic fault with the plan. There were
plenty of flaws in it, things that might
go wrong, but Jason didn’t mention
them. These people wanted his idea
to work and they were going to make
it work.

It finally broke up and they moved
away. Rhes came over to Jason.
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“The basics are settled,” he said.
“All here are in agreement. They are
spreading the word by messenger to
all the talkers. The talkers are the
heart of the attack, and the more we
have, the better it will go off. We
don’t dare use the scteens to call them,
there is a good chance that the junk-
men can intercept our messages. It
will take five days before we are
ready to go ahead.”

“T'll need all of that time if I'm to
be any good,” Jason said. “Now let’s
get some rest.”

XXVI.

“It's a strange feeling,” Jason said.
“I've never really seen the perimeter
from this side before. Ugly is about
the only word for it.”

He lay on his stomach next to Rhes,
looking through a screen of leaves,
downhill towards the perimeter. They
were both wrapped in heavy furs, in
spite of the midday heat, with thick
leggings and leather gauntlets to pro-
tect their hands. The gravity and the
heat were already making Jason dizzy,
but he forced himself to ignore this.

Ahead, on the far side of a burnt
corridor, stood the perimeter. A high
wall, of varying height and texture,
seemingly made of everything in the
wortld. It was impossible to tell what
it had originally been constructed of.
Generations of attackers had bruised,
broken, and undermined it. Repairs
had been quickly made, patches thrust
roughly into place and fixed there.
Crude masonry crumbled and gave
way to 2 rat’s nest of woven timbers.
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This overlapped a length of pitted
metal, large plates riveted together.
Even this- metal had been eaten
through and bursting sandbags spill-
ed out of a jagged hole. Over the
surface of the wall detector wires and
charged cables looped and hung. At
odd intervals automatic flame-throw-
ers thrust their nozzles over the wall
above and swept the base of the wall
clear of any life that might have come
close.

“Those flame things can cause us
trouble,” Rhes said, ““That one covers
the area where you want to break in.”

“It'll be no problem,” Jason as
sured him. "It may look like it is fir
ing a random pattern, but it's really
not. It varies a simple sweep jus
enough to fool an animal, but wis
never meant to keep men out. Look
for yourself. It fires at regularly re
peated two, four, three and one mio-
ute intervals.”

They crawled back to the hollow
where Naxa and the others waited fo
them. There were only thirty men in
the party. What they had to do could
only be done with a fast, light force.
Their strongest weapon was surprise.
Once that was gone their other weap-
ons wouldn’t hold out for seconds
against the city guns. Everyone Jooked
uncomfortable in the fur and leathet
wrappings, and some of the men had
loosened them to cool off.

“Wrap up,” Jason ordered. "None
of you have been this close to the
perimeter before and you don’t under-
stand how deadly it is here. Naxa is
keeping the larger animals away and
you all can handle the smaller ones.
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That isn’t the danger. Every thorn is
poisoned, and even the blades of grass
carry a deadly sting. Watch out for
insects of any kind and once we start
moving breathe only through the wet
cloths.”

- “He's right,” Naxa snorted. “N'ver
been closer'n this m'self, Death, death
up by that wall. Do like ’e says.”

They could only wait then, honing
down already needle-sharp crossbow
bolts, and glancing up at the slowly
moving sun. Only Naxa didn’t share
the unrest. He sat, eyes unfocused,
fecling the movement of animal life
in the jungle around them.

“On the way,” he said. “Biggest
thing I 'ver heard. Not a beast 'tween
here and the mountains, ain’t howlin’
'is lungs out, runnin’ towards the
city.”

Jason was aware of part of it. A
tension in the air and a wave of inten-
sified anger and hatred. It would
work, he knew, if they could only
keep the attack confined to a small
area. The talkers had seemed sure of
it. They had stalked out quietly that
morning, a thin line of ragged men,
moving out in a mental sweep that
would round up the Pyrran life and
send it charging against the city.

“They hit!” Naxa said suddenly.

The men were on their feet now,
staring in the ‘direction of the city.
Jason had felt the twist as the attack
had been driven home, and knew
that this was it. There was the sound
of shots and a heavy booming far
away. Thin streamers of smoke began
to blow above the treetops.

DEATHWORLD

“Let's get into position,” Rhes
said.

Around them the jungle howled
with an echo of hatred. The half-
sentient plants writhed and the air
was thick with small flying things.
Naxa sweated and mumbled as he
turned back the animals that crashed
towards them. By the time they reach-
ed the last screen of foliage before
the burned out area, they had lost four
men. One had been stung by an insect,
Jason got the medikit to him in time,
but he was so sick he had to turn back.
The other three were bitten or scratch-
ed and treatment came too late, Their
swollen, twisted bodies were left be-
hind on the trail.

“Dam’ beasts hurt m’head,” Naxa
muttered. *“When we go in?”

“"Not yet,” Rhes said. "“We wait for
the signal.”

One of the men carried the radio.
He sat it down carefully, then threw
the aerial over a branch. The set was
shielded so no radiation leaked out to
give them away. It was turnzd on, but
only a hiss of atmospheric static came
from the speaker,

“We could have timed it—" Rhes
said.

“No we couldn’t,” Jason told him.
“Not accurately. We want to hit that
wall at the height of the attack, when
our chances are best. Even if they hear
the message it won't mean a thing to
them inside. And a few minutes later
it won't matter.”

The sound from the speaker
changed. A voice spoke a short sen-
tence, then cut off.

"Bring me three barrels of flour”
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“"Let's go,” Rhes urged as he start-
ed forward. |

“Wait,”" Jason said, taking him by
the arm. “I'm timing the flame
‘hrower. It's due in . . . there!” A
blast of fire sprayed the ground, then
turned off. “"We have four minutes
‘0 the next one—we hit the long

period "’

They ran; stumbling in the soft
ashes, tripping over charred bones
and rusted metal. Two men grabbed
}ason under the arm and half-carried
him across the ground. It hadn’t been
nlanned that way, but it saved pre-
cious seconds. They dropped him
1gainst the wall and he fumbled out
the bombs he had made. The charges
[rom Krannon's gun, taken when he
was killed, had been hooked together
with a firing circuit. All the moves
had been rehearsed carefully and they
went smoothly now.

Jason had picked the metal wall as
being the best spot to break in. It of-
fered the most resistance to the na-
tive life, so the chances were it
wouldn’t be reinforced with sandbags
or fill, the way other parts of the wall
were. If he was wrong, they were all
dead.

The first men had slapped their
wads of sticky congealed sap against
the- wall. Jason pressed the charges
into them and they stuck, a roughly
rectangular pattern as high as 2 man.
While he did this the detonating wire
was run out to its length and the
raiders pressed back against the base
of the wall. Jason stumbled through
the ashes to the detonator, fell on it
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and pressed the switch at the same
time.

Behind him a thundering bang
shook the wall and red flame burst
out. Rhes was the first one there, pull
ing at the twisted and smoking metal
with his gloved hands. Others grab
bed on and bent the jagged pieces
aside. The hole was filled with smoke
and nothing was visible through tt
Jason dived into the opening, rollcd
on a heap of rubble and smacked intc
something solid. When he blinked
the smoke from his eyes he looked
around him.

He was inside the city.

The others poured through now,
picking him up as they charged i
so he wouldn’t be trampled under
foot. Someone spotted the SP&CCS]'IIP

and they ran that way.
A man ran around the corner of 2

building towards them. His Pyrra
reflexes sent him springing into the
safety of a doorway the same moment
he saw the invaders. But they wer
Pyrrans, too. The man slumped slow-
ly back onto the street, three meti
bolts sticking out of his body. The
ran on without stopping, running be:
tween the low storehouses. The ship
stood ahead.

Someone had reached it ahead of
them, they could see the outer hatch
slowly grinding shut. A hail of bolts
from the bows crashed into it wits
no effect.

“Keep going!” Jason shouted. "Get
next to the hull before he reaches the
guns.”’

This time three men didn’t make if.
The rest of them were under the beﬂy
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of the ship when every gun let go at
once. Most of them were aimed away
from the ship, still the scream of
shells and electric discharges was ear-
shattering. The three men still tn the
open dissolved under the fire. Who-
ver was inside the ship had hit all
the gun trips at once, both to knock
nut the attackers and summon aid.
He would be on the screen now, call-
ing for help. Their time was running
.

Jason reached up and tried to open

the hatch, while the others watched.
It was locked from the inside. One of
the men brushed him aside and pulled
at the inset handle. It broke off in his
hand but the hatch remained closed.
- The big guns had stopped now and
they could hear again.
~ "Did anyone get the gun from that
dead man?"’ he asked. “It would blow
this thing open.”
- "No," Rhes said, "we didn’t stop.”
. Before the words were out of his
mouth two men were running back
towards the buildings, angling away
from each other. The ship’s guns
roared again, a string ol explosions
cut across one man. Before they could
change direction and find the other
man he had reached the buildings.

He returned quickly, darting into
the open to throw the gun to them.
Before he could dive back to safety
the shells caught him.

Jason grabbed up the gun as it
skidded almost to his feet. They heard
the sound of wide open truck turbines
screaming towards them as he blasted
the lock. The mechanism sighed and
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the hatch sagged open. They were all
through the air lock before the first
truck appeared. Naxa stayed behind
with the gun, to hold the lock until
they could take the control room.

Everyone climbed faster than Jason,
once he had pointed them the way,
so the battle was over when he got
there. The single city Pyrran looked
like a pin-cushion. One of the techs
had found the gun controls and was
shooting wildly, the sheer quantity
ot his hre driving the trucks back.

“"Someone get on the radio and tell
the talkers to call the attack off,”
Jason satd. He found the communica-
tions screen and snapped it on. Kerk's
wide-eyed face stared at him from the
screen.

"Yon!’ Kerk said, breathing the
word like a curse.

“Yes 1t's me,” Jason answered. He
talked without looking up, while his
hands were busy at the control board.
“Listen to me, Kerk—and don't
doubt anything I say. I may not know
how to fly one of these ships, but I
do know how to blow them up. Do
you hear that sound?” He flipped
over a switch and the faraway whine
of a pump droned faintly. “That’s the
main fuel pump. If T let it run—
which I won’t right now—it could
quickly fill the drive chamber with
raw fuel. Pour in so much that it
would run out of the stern tubes.
Then what do you think would hap-
pen to your one and only spacer if 1
pressed the firing button? I'm not
asking you what would happen to me,
since you don’t care—but you need
this ship the way you need life itself.”
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There was only silence in the cabin
now, the men who had won the ship
turned to face him. Kerk’s vosce
grated loudly through the room.

“"What do you want, Jason—what
are you trying to do? Why did you
lead those animals in here . . . His
voice cracked and broke as anger
choked him and spilled over.

“Watch your tongue, Kerk,” Jason
said with soft menace. “These men
you are talking about are the only
ones on Pyrrus who have a spaceship.
If you want them to share it with
you, you had better learn to talk
nicely. Now come over here at once
-—and bring Brucco and Meta.” Jason
looked at the older man’s florid and
swollen face and felt a measure of
sympathy. “Don’t look so unhappy,
it's not the end of the world. In fact,
it might be the beginning of one.
And another thing, leave this channel
open when you go. Have it hooked
into every screen in the city so every-
one can see what happens here. Make
sure it’s taped too, for replay.”

Kerk started to say something, but
changed his mind before he did. He
left the screen, but the set stayed
alive. Carrying the scene in the control

room to the entire city.

XXVII.

The fight was over. It had ended
so quickly the fact hadn’t really sunk
in yet. Rhes rubbed his hand against
the gleaming metal of the control
console, letting the reality of touch
convince him. The other men milled
about, looking out through the view-
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screens or soaking in the mechanical
strangeness of the room. |

Jason was physically exhausted, but
he couldn’t let it show. He opened
the pilot’'s medbox and dug through
it until he found the stimulants.
Three of the little gold pills washed
the fatigue from his body, and he
could think clearly again.

“Listen to me,”” he shouted. “"The
hght’s not over yet. They'll try any-
thing to take this ship back and we
have to be ready. I want one of the
techs to go over these boards until he
finds the lock controls. Make sure all
the air locks and ports are sealed. Send
men to check them if necessary. Tum
on all the screens to scan in every di-
rection, so no one can get near the
ship. We'll need a guard in the en-
gine room, my control could be cut if
they broke in there. And there had
better be a room-by-room search of
the ship, in case someone else 1s lock-
ed 1n with us.”

The men had something to do now
and felt relieved. Rhes split them up
into groups and set them to work.
Jason stayed at the controls, his hand
next to the pump switch. The battle
wasn’'t over yet.

“There’s a truck coming,” Rhes

called, "going slow.”

“Should I blast 1t?” the man at the
gun controls asked.

“Hold your fire,” Jason said, “until
we can see who it is. If it's the peo-
ple I sent for, let them through.”

As the truck came on slowly, the
gunner tracked it with his sighs.

" There was a driver and three passen-
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gers. Jason waited until he was posi-
tive who they were.

“Those are the ones,” he said.
“Stop them at the lock, Rhes, make
them come in one at a time. Take
their guns as they enter, then strip
them of 4l/ their equipment. There is
no way of telling what could be a
concealed weapon. Be specially care-
ful of Brucco—he’s the thin one with
a face like an ax edge—make sure you
strip him clean. He's a specialist in
weapons and survival. And bring the
driver too, we don’t want him report-
ing back about the broken air lock or
the state of our guns.”

Waiting was hard. His hand stayed
next to the pump switch, even though
he knew he could never use it. Just as
long as the others thought he would.

There were stampings and mutter-
ed curses in the corridor; the prisoners
were pushed in. Jason had one look
at their deadly expressions and clench-
ed fists before he called to Rhes.

“Keep them against the wall and
watch them. Bowmen keep your
weapons up.” He looked at the peo-
ple who had once been his friends
and who now swam in hatred for him.
Meta, Kerk, Brucco. The driver was
Skop, the man Kerk had once ap-
pointed to guard him. He looked
ready to explode now that the roles
had been reversed.

“Pay close attention,” Jason said,
“because your lives depend upon it.
Keep your backs to the wall and don’t
attempt to come any closer to me than
you are now. If you do, you will be
shot instantly. If we were alone, any
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one of you could undoubtedly reach
me before I threw this switch. But
we're not. You have Pyrran reflexes
and muscles—but so do the bowmen.
Don’t gamble. Because it won't be a
gamble. It will be suicide. I'm telling
you this for your own protection. So
we can talk peacefully without one
of you losing his temper and suddenly
getting shot. There is no way out of
this. You are going to be forced to
listen to everything I say. You can't
escape or kill me. The war is over.”

“And we lost—and all because of
you . .. you traitor!” Meta snarled.

"Wrong on both counts,” Jason
said blandly. “I'm not a traitor be-
cause I owe my allegiance to all men
on this planet, both inside the perime-
ter and out. I never pretended differ-
ently. As to losing—why you haven’t
lost anything. In fact you've won,
Won your war against this planet, if
you will only hear me out.” He turn-
ed to Rhes, who was frowning in an-
gry puzzlement. “Of course your
people have won also, Rhes. No more
war with the city, you'll get medicine,
off-planet contact—everything you
want.”

“Pardon me for being cynical,”
Rhes said, “'but you're promising the
best of all possible worlds for every-
one. That will be a little hard to de-
liver when our interests are opposed
sO.

“You strike through to the heart
of the matter,” Jason said. “Thank
you. This mess will be settled by see-
ing that everyone’s interests are not
opposed. Peace between the city and
larms, with an end to the useless war
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you have been fighting. Peace between
mankind and the Pyrran life forms—
because that particular war is at the
bottom of all your troubles.”

"“The man’s mad,” Kerk said.

“Perhaps. You'll judge that after
you hear me out. I'm going to tell
you the history of this planet, because
that is where both the trouble and the
solution lie.

“"When the settlers landed on Pyr-
rus three hundred years ago they miss-
=d the one important thing about this
olanet, the factor that makes it differ-
cnt from any other planet 1n the gal-
axy. They can’t be blamed for the
oversight, they had enough other
things to worry about. The gravity
was about the only thing familiar to
them, the rest of the environment was
4 shocking change from the climate-
controlled industrial world they had
left. Storms, vulcanism, floods, earth-
cuakes—it was enough to drive them
:nsane, and I'm sure many of them
did go mad. The animal and insect
e was a constant annoyance, noth-
ing at all like the few harmless and
protected species they had known. I'm
cure they never realized that the Pyr-
ran life was telepathic as well—"

"That again!” Brucco snapped.
"True or not, it is of no importance.
I was tempted to agree with your
theory of psionic controlled attack
on us, but the deadly hasco you staged
proved that theory wrong.”

“I agree,” Jason answered. “'I was
completely mistaken when I thought
some outside agency directed the at-
tack on the city with psionic control.
[t seemed a logical theory at the time
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and the evidence pointed that way.
The expedition to the island was 2
deadly fiasco—only don’t forget that
attack was the direct opposite of what
[ wanted to have done. If T had gone
into the cave myself none of the
deaths would have been necessary. ]
think it"would have been discovered
that the plant creatures were nothing
more than an advanced life form with
unusual psi ability. They simply rese-
nated strongly to the psionic attack
on the city. I had the idea backwards
thinking they instigated the battle
We'll never know the truth, though,
because they are destroyed. But their
deaths did prove one thing. It allows
us to find the real culprits, the cres
tures who are leading, directing and
inspiring the war against the city.”

“Who?” Kerk breathed the ques
tion, rather than spoke it.

“Why you of course,” Jason tald
him. “Not you alone, but all of you
people in the city. Perhaps you dont
like this war. However you are re
sponsible for it, and keep 1t going”

Jason had to force back a smile
he looked at their dumtounded ex-
pressions. He had to prove his pomt
quickly, before even his allies begas
to think him insane.

“Here 1s how 1t works. I said Pyr-
ran life was telepathic—and I meant
all life. Every single insect, plant and
animal. At one time in this planet’s
violent history these psionic muta-
tions proved to be survival types. They
existed when other species died, and
in the end I'm sure they co-opetated
in wiping out the last survivors of the
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non-psi strains. Co-operation is the
key word here. Because while they
still competed against each other un-
der normal conditions, they worked
together against anything that threat-
ened them as a whole. When a natu-
tral upheaval or a tidal wave threatened
them, they fled from it in harmony.
“You can see a milder form of this
same behavior on any planet that is
subject to forest fires. But here, mu-
tual survival was carried to an extreme
because of the violent conditions. Per-
haps some of the life forms even de-
veloped precognition like the human
quakemen, With this advance warn-
ing the larger beasts fled. The smaller
ones developed seeds, or burrs or
eggs, that could be carried to safety
by the wind or in the animals’ fur,
thus insuring racial survival. I know

“this is true, because I watched it my-

self when we were escaping a quake.”
" Admitted—all your points ad-
mitted,” Brucco shouted. “But what
does it have to do with #s? So all the
animals run away together, what does
that have to do with the war?”
“They do more than run away to-
gether,” Jason told him. “They work
together against any natural disaster
that threatens them all. Some day I'm
sure, ecologists will go into raptures
over the complex adjustments that
occur here in the advent of blizzards,
floods, fires and other disasters. There
is only one reaction we really care
about now, though. That’s the one
directed towards the city people.
Don’t you realize yet—they treat you
all as another natural disaster!
“We'll never know exactly how it
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came about, though there is a clue in
that diary I found, dating from the
first days on this planet. It said that
a forest fire seemed to have driven
new species towards the settlers.
Those weren’t new beasts at all—just
old ones with new attitudes. Can’t you
just imagine how those protected,
over-civilized settlers acted when
faced with a forest fire? They panick-
ed of course. If the settlers were in
the path of the fire, the animals must
have rushed right through their camp.
Their reaction would undoubtedly
have been to shoot the fleeing crea-
tures down.

“When they did that they classified
themselves as a natural disaster. Disas-
ters take any form. Bipeds with guns
could easily be included in the cate-
gory. The Pyrran animals attacked,
were shot, and the war began. The
survivors kept attacking and informed
all the life forms what the fight was
about. The radroactivity of this plan-
et must cause plenty of mutations—
and the favorable, survival mutation
was now one that was deadly to man.
I'll hazard a guess that the psi func-
tion even instigates mutations, some
of the deadlier types are just too one-
sided to have come about naturally in
a brief three hundred years.

““The settlers, of course, fought
back, and kept their status as a natural
disaster intact. Through the centuries
they improved their killing methods,
not that it did the slightest good, as
you know. You city people, their de-
scendants, are heirs to this heritage of
hatred. You fight and are slowly being
defeated. How can you possibly win
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against the biologic reserves of a plan-
et that can recreate itself each time to
meet any new attack ?”

Silence followed Jason's words.
Kerk and Meta stood white-faced as
the impact of the disclosure sunk in.
Brucco mumbled and checked points
off on his fingers, searching for weak
spots 1n the chain of reason. The
fourth city Pyrran, Skop, ignored all
these foolish words that he couldn'’t
understand—or want to understand—
and would have killed Jason in an in-

- stant 1f there had been the slightest-

chance of success.

It was Rhes who broke the silence.
His quick mind had taken in the
tactors and sorted them out. “"There’s -
one thing wrong,” he said. ““What
about us? We live on the surface of
Pyrrus without perimeters or guns.
Why aren’t we attacked as well?
We're human, descended from the
same people as the junkmen.”

“You're not attacked,” Jason told-
him “because you don’t identify your-
self as a natural disaster. Animals can
live on the slopes of a dormant vol-
cano, fighting and dying in natural
competition. But they’ll flee together -
when the volcano erupts. That erup-
tion 1S what makes the mountain 2
natural disaster. In the case of human
beings, it is their thoughts that iden-
tify them as life form or disaster.
Mountain or volcano. In the cty
everyone radiates suspicion and death.
They enjoy killing, thinking about
killing, and planning for killing. This
is natural selection, too, you realize.
These are the survival traits that work
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best in the city. Outside the city men
think differently. If they are threaten-
«d individually, they fight, as will any
other creature. Under more general
survival threats they co-operate com-
pletely with the rules for universal
survival that the city people break.”

“How did it begin—this separa-
tion, I mean, between the two
groups?”’ Rhes asked.

“We'll probably never know,” Ja-
son said. "I think your people must
have originally been farmers, or
psionic sensitives who were not with
the others during some natural disas-
ter. They would, of course, act cor-
rectly by Pyrran standards, and sur-
vive, This would cause a difference of
opinion with the city people who saw
killing as the answer. It’s obvious,
whatever the reason, that two separate
communities were established eatly,
and soon separated except for the lim-
ited amount of barter that benefited
both.”

“Istill can’t believe it,”” Kerk mum-
bled. "It makes a terrible kind of
truth, every step of the way, but I still
find it hard to accept. There must be
another explanation.”

Jason shook his head slowly.
“None. This is the only one that
works. We've eliminated the other
ones, remember? 1 can’t blame you
for finding it hard to believe, since
it is in direct oppositon to everything
you've understood to be true in the
past. It's like altering a natural law.
As if T gave you proof that gravity
didn’t really exist, that it was a force
altogether different from the immuta-
ble one we know, one you could get
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around when you understood how.
You'd want more proof than words.
Probably want to see someone walk-
ing on air.”

“Which isn’t such a bad idea at
that,” he added, turning to Naxa.
"Do you hear any animals around the
ship now? Not the ones you're used
to, but the mutated, violent kind that
live only to attack the city.”

“Place ’s crawling with 'em,” Naxa
said, “just lookin’ for somethin’
t'kill.””

“Could you capture one?” Jason

asked. "“Without getting yourself
killed, I mean.”
Naxa snorted contempt as he

turned to leave. "'Beast’s not born yet,
that'll hurt me.”

They stood quietly, each one wrap-
ped tightly around by his own
thoughts, while they waited for Naxa
to return. Jason had nothing more to
say. He would do one more thing to
try and convince them of the facts,
after that it would be up to each of
them to reach a conclusion.

The talker returned quickly with a
stingwing, tied by one leg to a length
of leather. It flapped and shrieked as
he carried it in.

“In the middle of the room, away
from everybody,” Jason told him.
“Can you get that beast to sit on
something and not flap around?”

"My hand good enough?* he asked,
flipping the creature up so it clung to
the back of his gauntlet. “"That’s how
I caught it.”

“Does anyone doubt that this is a
real stingwing?”" Jason asked. "I want
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to make sure you all believe there is
no trickery here.”

“The thing is real,” Brucco said.
"I can smell the poison in the wing-
claws from here.” He pointed to the
dark marks on the leather whete the
liquid had dripped. "If that eats
thzough the gloves, he’s a dead man.”

“Then we agree it's real,” Jason
said. "Real and deadly, and the only
test of the theory will be if you peo-
ple from the city can approach it like
Naxa here.”

They drew back automatically when
he said it. Because they knew that
stingwing was synonymous with
death. Past, present and future. You
don’t change a natural law. Meta
spoke for all of them.

“We ... can’t. This man lives in
the jungle, like an animal himself.
Somehow he's learned to get near
them. But you can’t expect us to.”

Jason spoke quickly, before the
talker could react to the insult. "Of
course I expect you to. That's the
whole idea. If you don’t hate the beast
and expect it to attack you—why it
won’t. Think of it as a creature from
a different planet, something harm-
less.”

“l can’t,” she said. “It's a sting-
wing!”’

As they talked Brucco stepped for-
ward, his eyes fixed steadily on the
creature perched on the glove, Jason
signaled the bowmen to hold their
fire. Brucco stopped at a safe distance
and kept looking steadily at the sting-
wing. It rustled its leathery wings un-
easily and hissed. A drop of poison
formed at the tip of each great poison
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claw on its wings. The control room
was filled with a deadly silence.

Slowly he raised his hand. Careful-
ly putting it out, over the animal.
The hand dropped a little, rubbed the
stingwing’s head once, then fell back
to his side. The animal did nothing
except stir slightly under the touch.

There was a concerted sigh, as those
who had been unknowingly holding
their breath, breathed again.

“"How did you do it?”” Meta asked
in a hushed voice.

“"Hm-m-m, what?” Brucco said,
apparently snmapping out of a daze.
"Oh, touching the thing. Simple,
really. I just pretended it was one of
the training aids I use, a realistic and
harmless duplicate. I kept my mind
on that single thought and it worked.”
He looked down at his hand, then
back to the stingwing. His voice
quieter now, as if he spoke from a
distance. “'It's not a training aid you
know. It's real. Deadly. The off-
worlder is right. He's right about
everything he said.”

With Brucco’s success as an exam-
ple, Kerk came close to the animal.
He walked stiffly, as if on the way to
his execution, and runnels of sweat
poured down his rigid face. But he
believed and kept his thoughts direct-
ed away from the stingwing and he
could touch it unharmed.

Meta tried but couldn’t fight down
the horror it raised when she came
close. “'I am trying,” she said, “and I
do believe you now—but I just can't
do it.”

Skop screamed when they all look-
ed at him, shouted it was all a trick,
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and had to be clubbed unconscious
when he attacked the bowmen.
Understanding had come to Pyrrus.

XXVIIIL

“What do we do now?’ Meta
asked. Her voice was troubled, ques-
tioning. She voiced the thoughts of
all the Pyrrans in the room, and the
thousands who watched in their
screens. .

“"What will we do?”” They turned
to Jason, waiting for an answer. For
the moment their differences werc
forgotten. The people from the city
were staring expectantly at him, as
were the crossbowmen with half-
lowered weapons. This stranger had
confused and changed the old world
they had known, and presented them
with a ncwer and stranger one, with
alien problems.

“"Hold on,” he said, raising his
hand. “I'm no doctor of social ills.
I'm not going to try and cure this
planet full of muscle-bound sharp-
shooters. 1've just squeezed through
up to now, and by the law of dverages
1 should be ten times dead.”

“Even if all you say is true, Jason,”
Meta said, “you are still the only per-
son who can help us. What will the
futurc be like?”

Suddenly weary, Jason slumped
into the pilot's chair. He glanced
around at the circle of people. They
seemed sincere. None of them even
appeared to have noticed that he no
longer had his hand on the pump

switch. For the moment at least, the
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war between city and farm was for-
gotten.

“I'll give you my conclusions,”
Jason said, twisting in the chair, try-
ing to find a comfortable position for
his aching bones. "I've been doing a
lot of thinking the last day or two,
searching for the answer. The very
first thing I realized, was that the
perfect and logical solution wouldn’t
do at all. I'm afraid the old ideal of
the lion lying down with the lamb
doesn’t work out in practice. About
all it does is make a fast lunch for
the lion. Ideally, now that you all
know the real causes of your trouble,
you should tear down the perimeter
and have the city and forest people
mingle in brotherly love. Makes
just as pretty a picture as the one of
lion and lamb. And would undoubt-
edly have the same result. Someone
would remember how really hlthy the
grubbers are, or how stupid junkmen
can be, and there would be a fresh
corpse cooling. The fight would
spread and the victors would be eaten
by the wildlife that swarmed over the
undefended perimeter. No, the an-
swer isn't that easy.”

As the Pyrrans listened to him they
realized where they were, and glanced
around uneasily. The guards raised
their crossbows again, and the pris-
oners stepped back to the wall and
looked surly.

“See what I mean?” Jason asked.
“Didn’t take long did it?” They all
looked a little sheepish at their un-
thinking reactions.

“If we're going to find a decent
plan for the future, we'll have to take
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inertia into consideration. Mental in-
ertia for one. Just because you know
a thing is true in theory, doesn’t make
it true in fact, The barbaric religions
of primitive worlds hold not a germ
of scientific fact, though they claim to
explain all. Yet if one of these sav-
ages has all the logical ground for
his beliefs taken away—he doesn’t
stop believing. He then calls his mis-
taken beliefs ‘faith’ because he knows
they are right. And he knows they are
right because he has faith. This is an
unbreakable circle of false logic that
can’t be touched. In reality, it is plain
mental inertia. A case of thinking
‘what always was’ will also ‘always
be.! And not wanting to blast the
thinking patterns out of the old
rut.

“Mental inertia alone is not going
to cause trouble—there is cultural in-
ertia, too. Some of you in this room
believe my conclusions and would like
to change. But will all your people
change? The unthinking ones, the
habit-ridden, reflex-formed people
who Anow what is now, will always
be. They'll act like a drag on what-
ever plans you make, whatever at-
tempts you undertake to progress
with the new knowledge you have.”

“Then it's useless—there’s no hope
for our world?” Rhes asked.

“I didn’t say that,” Jason answered.
“I merely mean that your troubles
won’t end by throwing some kind of
mental switch, 1 see three courses
open for the future, and the chances
are that all three will be going on at
the same time.
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“First—and best—will be the re-
joining of city and farm Pyrrans into
the single human group they came
from. Each is incomplete now, and
has something the other one needs. In
the city here you have science and
contact with the rest of the galaxy.
You also have a deadly war. Out there
in the jungle, your first cousins live
at peace with the world, but lack
medicine and the other benefits of
scientific knowledge, as well as any
kind of cultural contact with the rest
of mankind. You'll both have to join
together and benefit from the ex-
change. At the same time you'll have
to forget the superstitious hatred you
have of each other. This will only be
done outside of the city, away from
the war. Every one of you who is
capable should go out voluntarily,
bringing some fraction of the knowl-
edge that needs sharing. You won't be
harmed if you go in good faith. And
you will learn how to live with this
planet, rather than against it. Eventu-
ally you'll have civilized communities
that won't be either 'grubber’ or
‘junkman.” They'll be Pyrran.”

“But what about out city here?”
Kerk asked.

“It'll stay right here—and probably
won't change in the slightest. In the
beginning you'll need your perimeter
and defenses to stay alive, while the
people are leaving. And after that it
will keep going because there ate
going to be any number of people
here who you won't convince. They'll
stay and fight and eventually die. Per-
haps you will be able to do a better
job in educating their children, What
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the eventual end of the city will be,
I have no idea.”

They were silent as they thought
about the future. On the floor Skop
groaned but did not move. “Those
are two ways,” Meta said. “"What is
the third?”

“The thrrd possibility is my own
pet scheme,” Jason smiled. “And I
hope I can find enough people to go
along with me. I'm going to take my
money and spend it all on outfitting
the best and most modern spacer, with
every weapon and piece of scientific
equipment I can get my hands on.
Then I'm going to ask for Pyrran
volunteers to go with me,”

“What in the world for?”” Meta
frowned.

“Not for charity, I expect to make
my investment back, and more. You
see, after these past few months, I
can't possibly return to my old occu-
pation. Not only do I have enough
money now to make it a waste of
time, but I think it would be an un-
ending bore. One thing about Pyrrus
—if you live—is that it spoils you for
the quieter places. So I'd like to take
this ship that I mentioned and go
into the business of opening up new
worlds. There are thousands of planets
where men would like to settle, only
getting a foothold on them is too
rough or rugged for the usual settlers.
Can you imagine a planet a Pyrran
couldn’t lick after the training you've
had here? And enjoy doing it?

“There would be more than pleas-
ure involved, though. In the city your
lives have been geared for continual
deadly warfare. Now you're faced

DEATHWORLD

with the choice of a fairly peaceful
future, or staying in the city to fight
an unnecessary and foolish war. 1
offer the third alternative of the oc-
cupation you know best, that would
let you accomplish something con-
structive at the same time.

“Those are the choices. Whatever
you decide is up to each of you per-
sonally.” ’

Before anyone could answer, livid
pain circled Jason’s throat. Skop had
regained consciousness and surged up
from the floor. He pulled Jason from
the chair with a single motion, hold-
ing him by the neck, throttling him.

“Kerk! Meta!” Skop shouted
hoarsely. “Grab guns! Open the locks
—our people’ll be here, kill the grub-
bers and their lies!”

Jason tore at the fingers that were
choking the life out of him, but it was
like pulling at bent steel bars. He
couldn’t talk and the blood hammered
in his ears.

Meta hurtled forward like an un-
coiled spring and the crossbows
twanged. One bolt caught her in the
leg, the other transfixed her upper
arm. But she had been shot as she
jumped and her inertia carried her
across the room, to her fellow Pyrran
and the dying off-worlder.

She raised her good arm and chop-
ped down with the edge of her hand.

It caught Skop a hard blow on the
biceps and his arm jumped spasmodi-
cally, his hand leaping from Jason's
throat.

“What are you doing?”" he shouted
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in strange terror to the wounded girl
who fell against him. He pushed her
away, still clutching Jason with his
other hand. She didn’t answer. Instead
she chopped again, hard and true, the
edge of her hand catching Skop across
the windpipe, crushing it. He drop-
ped Jason and fell to the floor, retch-
ing and gasping.

Jason watched the end through a
haze, barely conscious.

Skop struggled to his feet, turned
pain-filled eyes to his friends.

“You're wrong,”’ Kerk said. “Don’t
do it.”

The sound the wounded man made
was more animal than human. When
he dived towards the guns on the far
side of the room the crossbows
twanged like harps of dcath.

When Brucco went over to help
Meta no one interfered. Jason gasped
air back into his lungs, breathing in
life. The watching glass eye of the
viewer carried the scene to everyone
in the city.

“Thanks Meta . . . for understand-
ing . . . as well as helping.” Jason
had to force the words out.

“Skop was wrong and you were
right Jason,” she said. Her voice
broke for a second as Brucco snapped
off the feathered end of the steel bolt
with his fingers, and pulled the shaft
out of her arm. "I can’t stay in the
city, only people who feel as Skop
did will be able to do that. And I'm
afraid I can’t go into the forest—you
saw what luck I had with the sting-
wing. If it’s all right I'd like to come
with you. I'd like to very much.”

[t hurt when he talked so Jason
could only smile, but she knew what
he meant.

Kerk looked down in unhappiness
at the body of the dead man. ""He was
wrong—but I know how he felt. I
can't leave the city, not yet. Someone
will have to keep things in hand while
the changes are taking place. Your
ship is a good idea Jason, you'll have
no shortage of volunteers. Though T
doubt if you'll get Brucco to go with
you.”

"Of course not,” Brucco snapped,
not looking up from the compression
bandage he was tying. "There's
enough to do right here on Pyrrus.
The animal life, quite a study to be
made, probably have every ecologist
in the galaxy visiting here.”

Kerk walked slowly to the screen
overlooking the city. No one attempt-
ed to stop him. He looked out at the
buildings, the smoke still curling up
from the perimeter, and the limitless
sweep of green jungle beyond.

“You've changed it all, Jason,” he
said. "We can’t see it now, but Pyrrus
will never be the way it was before
you came. For better or worse.”

“Better,” Jason croaked, and rub-
bed his aching throat. “Now get to-
gether and end this war so people
will really believe it.”

Rhes turned and after an instant’s
hesitation, extended his hand to Kerk.
The gray-haired Pyrran felt the same
repugnance himself about touching a
grubber.

They shook hands then because
they were both strong men.

THE END
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THE REFERENGE

LIBRARY

By P. SCHUYLER MILLER

THE “WISWELL"
SYNDROME

JLDER rcaders may re-
call the hubbub that
arosc in 1940 when
Kenneth Roberts’ his-
torical novel, “'Oliver
Wiswell,” appeared. Much the same
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kind of furor may be afoot, in our
own more restricted circle, over Rob-
ert A, Heinlein's “Starship Troop-
ers” (G. P. Putnam’s Sons, New
York; 1959; 309 pp.; $3.95).
Roberts, after a series of unusual-
ly good, realistic historical novels on
duly patriotic themes, stepped out of
line in “Wiswell”": he made his hero
a Tory, and showed how the Ameri-
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can Revolution must have looked to
the people who remained loyal to
England, and who suffered cruelly
because they came out on the
“wrong” side of a bitter civil war,
He was a writer who set high stand-
ards for painstaking research and
thorough-going integrity, and he
made the mistake—if it was a mis-
take—of writing too well.

Northerners find it amusing today
that the later civil war of only a cen-
tury ago hasn’t been forgotten in the
South. Well, in much of New Eng-
land and eastern New York, the
fratricidal aspects of the Revolution
haven't been forgotten cither.
“Tory” is almost as dirty a word in
the Mohawk Valley as “Yankee” is
in Mississippi. Roberts had already
ruffled some feathers in the D.AR.
and various historical societies by
making Benedict Arnold the hero of
his two best novels, "Arundel” and
“Rabble in Arms,” but he had left
the man without trying to explain
—let alone explain away—the trea-
son at West Point. After all, Arn-
old’s valor bad been recognized with
a stele to his injured leg and a va-
cant niche in the Saratoga Battlefield
monument.

Oliver Wiswell, on the other
hand, was openly a Tory, and the
villains of the book were the pa-
triotic Americans who did him bru-
tal wrongs with a sanctified grin on
their jowls. The roof fell in! And
so—judging from some of the
“bheer party” discussions among
writers and readers at the Detroit
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Convention—the roof may be about
to fall on Heinlein.

What I've called the "“Wiswell
Syndrome” here is the nasty habit
we have of assuming that as a good
writer writes, so is he. This is an
aspect of provincialism that refuses
to remain provincial, a mark of
naiveté that is apt to brand the most
sophisticated. Fear of it is probably
keeping many a writer from submit-
ting a yarn to Playboy, lest it be ac-
cepted, printed, and hailed by his
family and neighbors as evidence
that he is a secret sex fiend and no
longer fit to be an unpaid babysit-
ter. It has probably kept some
potentially good writers from sub-
mitting stories to this magazine, be-
cause the high school or college Eng-
lish teacher doesn’t think science
fiction is quite respectable. It as-
sumes that Micky Spillane must
himself be a sex-ridden sadist; it
says that a man who writes under-
standingly and well about homosex-
uality is himself a homosexual.

In science fiction, we've not had
much in the Wiswell line to bother
us. Obviously, the man or woman
who writes about BEMs is no bug-
eyed monster himself. Pohl and
Kornbluth weren't advocating the
distorted = society of their “Space
Merchants” or “Gladiator-at-Law,”
or the even more horribly effete cul-
ture of their current novel, “Wolf-
bane.” True, librarians, teachers, and
the uninitiated public have some-
times been a little confused over the
point where extrapolation and con-
jecture become advocacy and propa-
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ganda—but not those of us who
know what SF really 5. We've
pointed with pride to Robert Hein-
lein’s ability to make the most im-
probable world wholly convincing
and believable.

Now we’re ready to condemn him
as a militarist, a fascist, and what-
cver other words come to mind, be-
cause of “Starship Troopers.”

The novel—which Putnam does
not label a “‘juvenile”—is about
twice as long as the serial which ran
as “Starship Soldier” in Fantasy &
Science Fiction. The cutting was
done by a general thinning out that
whittled meat off most of the book
and lopped off a solid eighty pages
and a whopping battle scene in
which the real nature of the "Bugs”
is finally discovered. In the process,
it seems to me that somcthing hap-
pened that makes the parallel with
Kenneth Roberts even more apt.
Roberts always insisted that the
hero of his “Arundel” and ‘'Rabble
in Arms” was not Arnold, but the
Northern Army. In the uncut book,
the hero is not Juan Rico, but the
Mobile Infantry of some seven hun-
dred years in our future.

- 'This is not a world I would like
to live in. The Heinlein touches
make that clear. Veterans are the
only full citizens, with the right to
vote, hold responsible office, and con-
trol their society. Flogging is an ac-
cepted punishment for what would
seem to us quite minor infractions.
Yet with this militarized, superficial-
ly austere culture we have an inter-
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stellar  prosperity in which boys
—and girls—{fly their own helicop-
ters at fourteen, and wear earrings
—as did pirates and cavaliers alike,
much less than seven hundred years
ago.

(A word on that timing: seems to
me the copywriter who did the
jacket blurb has slipped up. Sargon
of Akkad took over the ancient Near
East some five thousand years before
the time of the story, and his date
was around 2300 B.C.)

The story line—and there is rela-
tively little direct action, except at
the beginning and end when the
M.I is fighting on one of the aliens’
home planets—follows young Juan
Rico through his Army career, from
the time he makes his snap decision
to volunteer until he has earned his
lieutenancy in school and in combat.
Rico tells his story rather than living
it, and this in itself may have per-
suaded some readers that Heinlein is
selling a bill of goods—that he is, in
fact, trying to persuade young peo-
ple that a military career is the only
good life, the only real life, and the
only life in which 2 man or woman
fulhlls his or her responsibilities to-
wards society.

Whether Heinlein himself believes
these things, only his close friends
can say—perhaps only he can say.
Those who claimed to know him
best were divided, in the Detroit dis-
cussion. Some felt strongly that this
is a bad book, a dangerous book,
propagandizing for a point of view
that we don't want identified with
science fiction or with our society.
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Obviously, they were also saying by
inference that it is a well-written
book, a persuasive book, an exciting
book—in short, a Heinlein book.

Others, I'd say, felt that “Star-
ship Troopers” is a kind of "Oliver
Wiswell,” a literary exercise if you
will, in which the author is present-
ing a situation and a point of view
with the same integrity that we
would expect of him if his hero were
a militant pacifist. Surely any writer
has the right to choose an unpopu-
lar theme, and develop it with all
his skill, without being condemned
—without being identified with the
thing he writes!

And I? It seems to me the key to
“Starship Troopers” comes near the
end, when Juan Rico and a couple
of his fellow officer-candidates are
on the carpet before Major Reid,
one of their instructors. Out of this
discussion, Juan develops an argu-
ment that goes something like this:

Both wars and moral rules derive
from the instinct to survive, and to
help one’s family and one’s kind to
survive,

Can war be abolished by con-
structing a moral code under which
population and resources ate bal-
anced? Maybe. But if we do, the
“Bugs"—who have not eschewed
war as an implement of survival—
will move in and wipe us out, be-
cause we have what they need for
their survival. .

Does Man have the “right” to
spread through the universe, and
stamp out all competition?

Answer: "Man is what he is, a-

158

wild animal with the will to survive,
and (so far) the ability, against all
competition. Unless one accepts that,
anything one says about morals,
war, politics . . . is nonsense. Cor-
rect morals arise from knowing
what Man 7r—not what do-gooders
and well-meaning old Aunt Nellics
would like him to be.

“The universe will let us know—
later—whether or not Man has any
‘right’ to expand through it.

“In the mecantime the M.I. will
be in there, on the bounce and
swinging, on the side of our own
race.”

Here we are in 1960, not 2660.
We are up against World Commu-
nism, spreading out of Russia and
China, instecad of Pseudo-Arachnids
from the planet Klendathu. Can we
cut taxes? Can we reduce our mili-
tary budget? Can we abandon our
overseas bases, sink our Navy, dis-
arm the hydrogen warheads of any
ICBM’s we may happen to have in
working order? Can we turn our
backs on war as an instrument of
survival for our socicty, when the
“Bugs™ have not?

There’s more to the book than just
this argument for survival—our sut-
vival—come what may. The argu-
ment is no use unless you implement
it, and Heinlein, in his Mobile In-
fantry, shows us the kind of tough,
realistic Army that can do the job
most efficiently, with the Icast waste
of men, talent and resources. It's an
Army that, from thc moment a re-
cruit signs his enlistment papers,
never lets him harbor the idea that
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war is a game, The Crusaders treat-
ed it as a2 game—and the Saracens
won. The Cavalicrs played at it—
and the Roundheads whipped them.
The Aztecs had the sport developed
to a very high degrce—and a hand-
ful of Spanish who fought realisti-
cally, for survival and loot, smashed
a ctvilization.

If war is hell—and nothing in
“Starship Tropers” says it is any-
thing else—then the only sure road
to salvation is to win as fast and as
finally as possible. That's what the
Bugs are trying to do. Can we do
less?

THE DUPLICATED MAN, by James
Blish and Robert Lowndes. Ava-
lon Books, New York., 1959, 222
pp. $2.95.

Blish or no Blish—Lowndes or no
Lowndes—this is not onc of Ava-
lon’s best offerings. It suffers most
from an over-van Vogtian complica-
tion of who is doing what for which
faction, and its best fcature is a fas-
cinating and valid switch on duplfca-
tion machines, which produce five
quite different copies of plotter Paul
Danton. However, the six Dantons
get into the act too late to be used to
their best advantage.

As for plot, we have two ohgar-
chies—the Security Council on Earth
and the Government in Exile on Ve-
nus—each with its own underground
opposition: the claborately entangled
Pro-Earth Party here, the obscure
Earth Party on the dusty, formalde-

THE REFERENCE LIBRARY

hyde-soaked surface of Venus. Venus
has been enclosed in the Thomas
Screen, which lets chemical missiles
through but explodes all nuclear
weapons or engines; from behind
this shield the Exiles, headed by a
grotesquely fat, seemingly immortal
Thomas, continually bombard the
surface of the planet from which they
fled and to which they want to re-
turn as rulers again.

Danton, a fairly important ““dend-
rite” in the Pro-Earth Party, hopes
to achicve peace with Venus by us-
ing the Duplication Machine to mul-
tiply the hierarchy of the Security
Council, so that it will bog down in
a muddle of conflicting actions by
the replicas. Instead, he is himself
replicated and some of him are sent
to Venus to louse things up for the
Exiles, one of whose leaders they re-
semble

It all becomes very confusing be-
fore it’s straightened out.

THE BEAST MASTER, by Andre Nor-
ton. Harcourt, Brace & Co., New
York. 1959. 192 pp. $3.00.

Again Andre Norton proves that
she can write just about the best far-
worlds-adventure stories anyone’ is
doing nowadays. They have color;
they have action; they have mystery;
they have the “sense of wonder” that
some people would contend is out of
place in Twenticth Century writing;
and they are so well-written that
every detail is convincing. I'm not
sure that ““The Beast Master” is one
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of the best she has done, but its basic
theme is a grand one—although it
was used just as well in Murray
Leinster’s “‘Combat Team”—and 1
hope we haven't heard the last of
Hosteen Storm and his team.

Storm is 2 Navajo Indian, one of
the last survivors of a planet that
was destroyed in a war with the
humanoid Xiks. With the animals he
has trained, and with whom he is in
rapport, he joins the explorers and
scttlers of the colonial world, Arzor.
Because, on Arzor, he expects to find
the enemy he has never seen and
whom he must kill for the honor
of his tribe and his people.

Needless to say, much happens be-
fore young Storm, his eagle, his sand
cat, and his two meerkats, come to
grips with that hereditary foeman.
He Ands Arzor with its wild-horse
herds much like the plains of lost
Terra, and its goat-horned tribesmen
good friends. He uncovers a triple
mystery — of human outlaws who
masquerade as natives, of a hidden
outpost of the Xiks, and of an un-
known, ancient race from beyond the
stars, whose secrets are buried in the
honeycomb of tunnels under Arzor's
wild Peak country. And he finds his
own Indian heritage both a handicap
and an advantage in dealing with
the native Norbies, whose ways are
so like those of the ancient Navajos
in the days before Man toock to
Space.

There ate loose ends, but I have
an idea the author has left them
dangling for Hosteen Storm, and
Logan Quade, and young Gorgol of

160

the Norbies to knot up with the help
of Baku the cagle, Surra the giant
cat, and clownish, clever Hing the
meerkat.

THE GOLDEN APE, by Adam Chase.
Avalon Books, New York. 1959.
221 pp. $2.95.

This is one of the lows in the
Avalon series, and I suspect the fault
is largely the publisher’s, even
though the original magazine story,
"Quest of the Golden Ape,” can’t
have been any masterpiece. The
Amazing — or was it Fantastic? —

* version can’t have been much morc

than a novelette length, since Ava-
lon has had to use oversize type,
with widely spaced lines, to stretch
it out to fill the standard number of
pages. Then it must have run a few
pages over, because there are places
where chunks have evidently been
lopped out of the narrative, without
any attempt to smooth over the
wound.

I am not one to complain when
an old and honored plot or gimmick
is well-handled, but I'll yawn and
scream when it isn’t. This is an Edgar
Rice Burroughs formula with a few
terms missing, a few signs wrong,
and most of the constants treated as
variables.

The John Carter of the book, who
has Tarzan overtones since he’s also
a lost heir, is Bram Forest, who
wakes from a hundred-year sleep in a
vault on Earth, finds a mysterious
disk—shades of Lens!—that snatches
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him through space and time to the
planet Tarth, plunges into a duel
with the Bad Guy, is nursed back to

health by the Heroine, is inexplicably -

yanked from Tarth to Earth when
he’s most needed, and so on. Skillful
writers can make this kind of romp
fun, and even convincing, but the in-
teresting details are thrown away and
the formula comes out with a nega-
tive value,

THE Bopy's GUEST, by Angus Mac-
Leod. Roy Publishers, New York.
1959. 191 pp. $3.00.

Here is a light “sleeper” from a
Scottish writer who leans toward
Thorne Smith, but from natural ret-
icence or lack of Smith’s special tal-
ent for milking the possibilities of an
outrageous situation, stays mildly
mocking instead of becoming hilari-
ous.

An Indian peddler with an educa-
tion in nuclear physics, Ram Khatri,
finds himself in the Highland village
of Camaloch, in hot argument with
the village schoolmaster over the
merits and powers of Yoga. Khatri
has built an apparatus which will
duplicate some of the phenomena of
yogism, and is needled into demon-
strating it. The unplanned result is
that nine men and a bull exchange
personalities.

The switches are, to readers accus-
tomed to the subtleties of the Un-
known school of comic fantasy, pretty
obvious. Khatri and the schoolmaster
exchange; so do two politicians, each
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of whom then has to stump for his
rival in the rival's body; so do the
minister and the local drunkard;
and so do the local innkeeper and his
rather retiring competitor for a bar-
maid's favors, The bull switches with
a nasty old goat of a man, and good
riddance to them.

A fairly good scheme is arranged:
carry on, keeping the bull-turned-
man under cover, until Khatri/Mac-
Kenzie can fix his apparatus and
switch them back again, But two of
the women in the village find their
men’s actions peculiar, and call in
the local doctor. The rest is a chase
yarn. It’s fun, but a lot of possi-
bilities ate overlooked or let go to
waste.

THE PEOPLE MAKER, by Damon
Knight. Zenith Books, Rockville
Centre, N. Y. No. ZB-14. 159 pp.
35¢

There is nothing in the rule book
that says a critic who holds that all
stories should be literary gems has to
write all literary gems himself. By
the same token, when a writer tries
to tell you two stories where one
would be enough, he’s setting up ex-
tra hurdles for himself. That is what
has happened with this story about
a matter-duplicator that wrecks the
world.

The first thirty-four pages were a
novelette published in 1957 in Fan-
tasy & Science Fiction as “A for
Anything.” They have been con-
densed here to make them no more
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than the prelude to the main story,
which really doesn’t add up to much
more than a documentation for the
cover blurb, “lust and decadence
ruled a world gone mad.”

In Part I, laid in our immediate
future, the nominal hero invents a
“Gismo” that will duplicate any ob-
ject attached to it. Dave Ewing thinks
his invention will liberate mankind
from all need, wars, and other
“sources of social friction; his father
and a friend try to convince him that
societies aren’t made that simply, and
that all hell will break loose if he
makes the secret of the Gismo pub-
lic. But he does, and it does—since
no material object is worth anything,
personal services are the only thing
of value. The episode ends as Dave
and his family are ruthlessly induct-
ed into slavery.

Part II takes us into the slave so-
ciety, seventy-eight years later, in
2039. The new hero is young Dick
Jones, only sixteen and future mas-
ter of Buckhill, the most important
feudal estate in the mid-Atlantic re-
gion, Dick is to go to Eagles, in
Colorado, to train for manhood un-
der one of the politically and social-
ly prominent lords of the time. But
he is drawn into a duel, flees to
Eagles as a fugitive, and promptly
gets himself in wrong with the very
people whose favor he should be
seeking, This familiar gambit, de-
veloped with much enticing detail,
culminates when young Jones allows
himself to be drawn into a revolu-
tionary plot, is double-crossed, lands
in the midst of a slave revolt, and—
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unknown to any but the reader—sees
the whole cycle start again.

There are technical flaws in the
original gimmick that the author
either didn’t see or didn’t bother to
explain away, although he could have
done so. A mirror-image bolt would
be threaded the wrong way, and
wouldn't fit an ordinary nut, for one
trivial thing. And mirror-image food
might not be digestible—at least, na-
ture seems to make all its molecules
of one species, for unknown reasons.
It's hard, too, to believe that so
great a change in the social order
could have taken place in seventy- .
eight years, and that the past before
the Gismo could be so completely
forgotten. Worst of all, you never
quite get the “feel” of the tangled
social order of the Eagles—and that
is the real reason for a book like
this, if it's to be considered more
than entertainment, Fritz Leiber has-
n’t yet been surpassed when it comes
to showing a thoroughly rotten so-
ciety in a very few words.

STAR ScIENCE FIcTION No. 5, edit-
ed by Frederik Pohl. Ballantine
Books, N. Y. No. 308K. 159 pp.
35¢

The anthology of all-new science-
fiction short stories was invented by
Ray Healy, with his “New Tales of
Space and Time.” Ballantine took up
the idea in three simultaneous hard-
bound and paperback collections—
switched to magazine form—and has
now switched back to paper covers.
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This second of the new run has nine
new yarns by some well-known writ-
ers and some new oncs. Look on it
as a super-issue of your favorite SF
magazine, and shell out your 2.8
bits.

It's hard to make a choice, but 1
think my favorite for the book is
Chan Davis’ “Adrift on the Policy
Level”” which satirizes the heirarchy
of Big Business deftly and keenly.
The author—as Dr. H. Chandler
Davis—is a mathematician at the In-
stitute for Advanced Studies, Prince-
ton; Davis' chemist hero forges ahead
very encouragingly, whereas Daniel
F. Galouye's delegation from Earth
gct a handsome governmental run-
around in "'Diplomatic Coop,” but
the two stories are kin all the same.
And “Hair-Raising Adventure,” by
Rosel Gceorge Brown, a new writer,
also gives Private Enterprise a drub-
bing—a rollicking drubbing, onc
could say—as a secmingly innocent
palcolinguist is beset by connivers
who want the Scythian recipe for hair
tonic that he has discovered.

Another excellent comedy — the
whole book’s unifying note is humor-
ous—is the opening story by Kath-
crine MacLean, whom we all know,
and Tom Condit, who—we don't.
The title, "Trouble With Treaties.”
The plot: a warship of nastily preda-
tory aliens are outsmarted by the
poket-playing crew of a human ship,
nicely aided by a sleek black cat. It's
the kind of story that once grew pri-
marily in these pages. So is “Company
Store,”” in which a colonist on a far
planet finds himself stretched un-
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comfortably taut between his con-
tract to thc Company that sent him
to Quellac and an alien merchandis-
ing robot that has set up shop there
and makes with both the hard and
the soft sell. It's one of Bob Silver-
berg's nicest.

The remaining storics are almost
“straight” but far from ordinary.
Richard Matheson's burlesque "A
Touch of Grapefruit” envisions Los
Angeles as a living, growing fungus
disease, ultimately infecting the en-
tice planet. “The Scene Shifter,” by
British  author  Arthur  Sellings,
shows us what happens when old
moving pictures develop unexpect-
ed, mocking changes. “'Star De-
scending,” by Algis Budrys, intro-
duces the concept of an instant-coun-
seling service, ready to put just the
right words in your mouth on every
occasion—then brings it smash! up
against a competitor even tougher
than itself. Finally, Gavin Hyde's
strange little “"Sparkie’s Fall” shows
us a small man goaded to a drastic
deed by well-meaning aliens.

THE Stars ARt Too HIGH, by
Agnew H. Bahnson, Jr. Random
.House, New York. 1959: 250 pp.
$3.95.

If hardcover science fiction goes
down and out in the United States,
as some prognosticators believe may
happen, one reason will be that
mainline writers have rediscovered it
as a potent medium of expressing
ideas, and mainline publishers have
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taken it back into the fold of “'se-
rious” fiction, where the best of it
has always belonged.

The author of this book is an in-
dustrialist, composer, and part-time
painter who is sponsoring gravita-
tional research at the University of
North Carolina. Whether he knows
anything about science fiction, his
brief biography on the jacket of his
novel does not say. Certainly the
publisher has no intention of Ictting
the term slip out.

It's a good, if rather familiar
story, which would have been better
if the author had had more expe-
rience as a fiction writer, and more
knowledge of the pitfalls of this
field. It may make better reading for
nonfans than for initiates.

As the book opens, Dr. Henry Al-
vin, scientific adviser to the United
States Air Force, is called to the
Pentagon for a conference at which
he sces top-secret radar films of ‘a
UFO behaving as no known aircraft
could behave. And he was on the
craft when it was detected—one of
a conspiracy for peace. The craft, the
Argonant, has a controlled-gravity
drive that gives it range and mobil-
ity beyond anything else on Earth,
Its inventor and backers intend to
give the United States and Russia
an ultimatum: they will pretend to
be Powers from the Stars, who can
destroy Earth unless it disarms and
abandons war. They hope the Argo-
nauf's antics will be the persuader.

But the personalities of the con-

spirators begin to get in the way of
this scheme. Alvin, naturally, is torn
between his responsibility to the Air
Force and his desire to sec the plan
succeed. Max Schoeller is a German
scientist who stumbled on the grav-
ity-control field just before the fall
of Nazi Germany. John Sloan is an
industrialist and idealist whose
money has made the further work-
ing out of the ship possible. Jack
Baker, an old friend of Alvin's, is
a young pilot who found Schoeller
and brought him to Sloan, and who
has suddenly fallen in love with a
young woman pilot in Cleveland.
The fanatic—the idealist—the ad-
venturer—the scientist trapped in
the middle: four well-meaning ama-
teurs blunder into a situation which
may set off the war they are trying
to prevent. For neither the United
States nor Russia can or will believe
the corny “friends from another
star” messages dropped by the
Argonaut; each believes the star-
ship’s pamphlet raid has been a
power-demonstration devised to ter-
rorize the opposition, and each is
ready to shoot first and damn the
consequences.

The working out of this situation
is Bahnson’s story—pure science fic-
tion all the way, even to his final
gimmick, but a relaxed kind of SF
in which people sit around and talk
about the things they are doing, in-
stead of just ramming out there and
getting them done. That, I guess,
makes it a serious novel.

THE END
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Dear Mr. Campbell:

“...We have achieved a high-
level industrial culture, with all that
implies in terms of social, economic,
and biological-health benefits. But—
we don’t know how we did it!”

JWC, Astounding Science Fiction,

November, 1959.

That is true only if "we” is taken
to mean “most Americans.” With all
modesty, the few of us with even a
rudimentary grasp of economics and
political history know how we did it.
First, we evolved a libertarian polit-
ical system wherein the powers of
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government wete constitutionally lim-
ited to a minimum, freeing the crea-
tive energies of the populace. Second,
and what is essentially a consequence
of the first point, we adopted the
principles of the free market econ-
omy, thus allowing those creative
energies to be utilized with compara-
tively high efficiency. (I shall not try
to defend these points since that
would take, and has taken, volumes.)

As with most great changes in
human life, ideas are at the root. The
American success arises from three
ideas: (1) The purpose of life is to
devclop the character—the soul, if
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you prefer—of the individual, and
personal liberty is the sine qua non
of moral growth. (2) The only
proper function of government is to
protect the citizen from the depreda-
tions of other men. (3) Free men,
working each for himself, can benefit
themsclves and society as a whole far
more than can any system of govern-
ment direction.

America never bchaved in perfect
accord with these principles, but we
came closer than any” other nation,
and our material success was the di-
rect consequence. But these ideas have
been steadily replaced by notions
hostile to the idcals of limited gov-
ernment and the free market, until
now we are running mostly on the
momentum of our accumulated suc-
cesses. We no longer understand how
we did it, not because there was any-
thing mysterious or accidental about
the process, but because we—most of
us—have rejected the system of idcas
and principles which make the proc-
ess comprehensible. Having re-adopt-
ed the rcactionary ideas of Eighteenth
Centural Mercantilism—we call it the
welfare state—we are, of course, un-
able to dcfend the liberty in which
we no longer believe.

Because we have abandoned our
libertarian ideals, all we have left to
offer other peoples are the material
products of our civilization. The
Communists offer an idealistic re-
ligion* which satisifies the psyche,

*liven though they employ such pseudo-
atheistic phrases as “dialectical material-
ism' and “historical necessity,” the tenets
of Communism amount to a faith in a su-
pernaturally impesed teleological order in
the affairs of mankind. Lhis is religion.

loe

as well as the promise of material
plenty to come. And men are so con-
stituted that the appeal to ideals i
immeasurably more inspiring than
mere physical welfare.

The West will never be able to de-
feat the Communists until we regain
a solid and communicable belief in
the spiritual value and moral supc-
riority of Western Civilization. This
is impossible until we first recognizc
our great mistake: We have already
adopted the shoddy Marxist phi--
losophy that material development
and a rising standard of living are
the primary purposc of human life.

The measurc of our philosophical
surrender is our persistent belict that
Communism grows on poverty, de-
spite the overwhelming cvidence that
it is an Jntellectual disease that first
attacks the middle and upper classses.
The West is doomed so long as it
belicves that Communism can be
turned back by raising thc living
standards of the “underdevcloped”
nations.

We will win only if we reject the
philosophy of materialism and re-ac-
cept, and preach, the moral values of
liberty. In this, we have the inherent
advantage that individual liberty is
also the surest way to material wel-
fare, but that should be treated as an
unsought and largely irrelevant ben-
efit, rather than as the basic argu-
ment.

“Communism is—whether we like
to realize it or not—the best £nown
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mcthod of going from feudalism to
dustrialism.”’

JWC, Astounding Science Fiction
November, 1959

Indced? The Japanese did 1t in
Lity years, from about 1870 to 1920,
without benetit of
While Japan was far from demo-
cratic, she was immensely more lib-
cral than any Communist state. At
the least, Japan became industrialized
without having to murdcr ten per
cent of the population.

You seem to implicitly assume that
a developing economy must recapit-
ulate all the stages through which the
advanced nations passcd. But obvi-
ously, the forty years of Communist
Jevelopment cannot be compared to
the one hundred-seventy years of
American growth, because we had to
invent cverything cold, while they
could take full advantage of our ex-
perience. Children do not have to
icarn cverything by personal expe-
rience; they recetve 1n school the ac-
cumulated knowledge of the race.
Before we applaud the Soviet
achtevement, we must ask, how far
would they have gotten without Com-
maunism? Considering the appreciable
crowth of Russian industry before
the Revolution, is there any reason
to supposc that the weclfare of the
Russian people would not have im-
proved at least as much under a lib-

cral regime—such as that of Keren-

sky—as 1t actually has under the
Commuaists? Bearing in mind, of
course, that while a liberal Russia
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Communism.

might not have achieved so much
industrialization, the people would
be better off because a far smaller
proportion would go to armaments.

The basic problem of the so-called
“underdeveloped” nations is that
therr cultural patterns are unsuited

~to industrialization — obviously, elsc

it would already have taken place—
and the people are unwilling to
change. The Communist solution i3
to umpose the cultural changes by
force, with whatever bloodshed is re-
quired. The frec market -economy
works far better than Communism,
but 1t must by definition be accepted
by free choice. The aim of the West
should be first to prevent Commu-
nist military conquest, so that the un-
derdeveloped nations can make a free
choice, and second, to persuade them
to choose liberty and the free market.
As I said above, the best way is to
offer the ispiring ideals of libertv.
rather than a purcly materialistic and
economic argument.

In passing, the Communist method
of industrialization s “do it your-
sclf,” 1.c., the underdeveloped na-
tion must tighten its belt and wring
development capital out of its already
poor economy, The West can offer
unmense private capital assistance.
but first we must persuade the needy
nations that private foreign invest
ment is not “‘cxploitation,” but 1s

‘beneficial to everyone. Again, this 1t

a matter of philosophy and ideology.
since the hostility to foreign invest-
ment springs largely from acceptance
of Marxist beliefs.
But—obviously—we are helpless
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until we ourselves understand and
believe in the principles of liberty.
In short, the West faces one hell of
a job of education, and must begin
with self-education. — George W.
Price, 2340 Lincoln Avenue, Chica-
go 14, Illinois.

The essence of achieving indnstri-
alization is to work and produce
capital goods, instead of consume-
er goods—to produce tools in-
stead of products—until you have
an industry.

This requires that the popula-
tion be compelled to save, rather
than consume. But people in back-
ward nations characteristically re-
sist efforts to induce them to save.

Japan  industrialized rapidly—
by imperial edict of the absolute
ruler. The Imperial Government
was able to compel the saving—
the self - deprivation—absolutely
necessary to accumulation of capi-
tal—tools.

In the United States this was
done for us by the much despised
“vobber barons’—ithe men like
Carnegie, Gould, Vanderbilt,
Rockefeller and the like who built
the great tools of industrializa-
tion—ratlroads, steel mills and oil
refineries.

Today, of course, we strongly
reject the idea of someone com-
pelling the people to do what
they do not want to do.

Dear Mr. Campbell:
If your editorial in the November
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number is correctly reasoned, wc
can't possibly win, or even pull a
draw; the only logical course is to let
Russia have the backward areas un-
contested, which means in the end
virtual control over our present
friends as well; and then make the
best deal we can to live from then
on on Russian terms.

As this is a middling issue of im-
portance, I hope you don’t mind my
pointing out a leaky chink or two.

First, however, I agree with you
that it is nonsense to expect the re-
tarded areas to take up on our style
democracy, or any style democracy. It
took the Anglo-Saxon peoples about
nine hundred years to arrive at it via
constant civil war of both cold and
hot varieties, the latest major episode
of which ended in 1865. Many of
these present people are even farther
back from scratch than the Saxons
and Normans in 1066. The current
peoples of Africa and Latin America
who are trying it certainly have
shown few signs of being able to
make it in fifty years.

On the other hand you are in-
tegrating Soviet politics with Soviet
industrialism in order to make your
point, and the resultant calculation
is off on the following points:

1. One hundred fifty years for us
as against forty for Russia is incor-
rect. I have been around nearly sev-
enty years and can testify from ex-
perience and observation, backed by
tangible history, that at least seventy-
five per cent of our progtess in con-
sumer’s goods took place in the last
fifty years. Before that we were much
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in the condition that the Russians are
trying to get out of—concentrating
on heavy plant buildup. No matter
what social system you use, you have
to have a plant to produce goods be-
fore you can produce them.

2. Before World War I Russia
herself was beginning to move into
higher gears and come out of the
Dark Ages industrially as well as
politically. The war plus the revolu-
tion threw that back to the point the
Soviets started from, but it is faster
retracing ground than breaking it
new; even though the revolution
virtually destroyed the technology by
exiling or shooting most of the train-
ed technologists, who had “bour-
geois” backgrounds.

3. Even so, they did not start from
scratch: they started from s, and
other more advanced nations. They
didn’t invent their own industrial
processes; we had had to work ours
out the hard way over generations,
and they took them over.

4. Moreover, they got them more
directly than by book study; after the
revolution they hired thousands of
foreign technologists, mostly Amer-
icans, to put them on their feet again.
I knew quite a number of these men
and got some firsthand dope from
them. Granted that they are now do-
ing the same thing for backward
areas, let's anyway put the credit
where it belongs. '

5. We are also doing that for
backward areas, now. American tech-
nologists and engineers are fanned
out all over the place teaching Amer-
ican technology and setting up plants

BRASS TACKS

and operations in undeveloped areas.
Not only that, but making plenty of
friends doing it. This has been a
really remarkable program of achieve-
ment that somehow has been gener-
ally overlooked in the press—but
then we engineers, et cetera, are used
to being overlooked in the press,
while the politicians and promoters
grab the credit. I have had some in-
side looks at this through U. N. cor-
respondence—was designated as suit-
able for a U. N. job in the Middle
East, but lost out on physical exam-
ination, which is tough to pass at my
age. In addition, you might take a
look at the “Engineers Wanted” col-
umns in the technical journals for the
past few years.

6. This work bypasses the political
angle entirely. We are working with
the regimes as they are. (And for
anything as backward in some cases
you would have to go back quite a
few centuries in the Occident.) There
is no logical reason whatever why the
Soviet system of control should be
the one best fitted to handle tech-
nology. Anry autocratic regime with
the necessary motivation can do it;
even any unautocratic regime that is
progressive enough to let the tech-
nical-minded element be :educated
and give it its head can do it. As a
matter of fact these areas can indus-
trialize faster if they do it straight
than they can by complicating it
either with communism or democracy.
However, our technological presence
indirectly has the result of selling
the people on the United States sim-
ply by observation of how we go
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about it, to the extent at least of
wanting to know more about how
we do things in genecral; and it has
the tendency to liberalize, if not de-
mocratize, the governments. A benev-
olent and enlightened autocracy of
any kind can change a system for the
better faster than any other kind of
regime; the only drawback is lack of
liberty, which those people never had
anyway. Some of these regimes are
not fools; they know the handwrit-
ing on the wall when they see it.
They are no more anxious to see
their power lost—and their heads
with it—to Russia, than we are
anxious to sec Russia take over, and
they know that that is what is going
to happen if they try to continue
Twelfth Century governments. In the
matter of fast industrial changes, ac-
tually the worst thing we could do
would probably be to tie technology
up with attempted democracy at the
same time. Russia seems to be getting
the idea that it isn’t advisable in all
cases to tie it up with outright Com-
munism either. You go a long ways
backward in a revolution before you
get going again, especially where you
have fixed mores and religious ideas
of a few thousand years’ standing to
combat, )

7. The Russian progress is not
merely due to Russian ability plus
the Russian high pressure system
plus the jumpoff from previously ex-
isting technology. It is also due to
enormous natural resources. The
other areas in very few cases have
the Occidental technical aptitudes
—which the Russians have in spite
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of a Tartar strain, and in even fewer
cases the natural resources. There is
also that question of established
habit. Russia as an independent in-
tegrated country is not much older
than colonial United States; dating
back to the Sixteenth Century or so.

8. The histories of nations run
definitely in cycles. Russia is pretty
close to the same point of her devel-
opment as we are, and it is a fast-
rising point. Many of the areas under
contest had their peak and passed it
many centuries ago.

9. Hence, when put to the prag-
matic test there are likely to be more
Communist flops than successes in
these areas. If we ride it out far
enough the demonstration in practical
terms will many times be in ow
favor, The recent Communist flop in
India is an example in point of what
is likely to happen, and something
like it can happen in China in the
long run. Progress there, and the
popularity of the Communist regimc,
have been much exaggerated. The
technical naivete of any outfit that
thinks it can make industrial steel in
backyards has a long way to go yet.

10. Conclusion: all isn't lost yet.
I am still going to be able to sleep
nights in spite of your editorial.

However, there is a very good
chance that we are going to lose out
from another angle entirely. It is not
necessarily critical that we can't ex-
port democracy. It is critical what clse
we can export. This consumer hoo-
raw means the using up of natural
resources—all of them but lumber—
at a geometrically increasing rate; and
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at least half of it is waste according
to any sane standard of the needs of
living. Russia is still far behind us
in consumption of natural resources,
which in many cases were far su-
perior to ours to begin with. (Oil,
for instance.) Under the Soviet sys-
tem—and this is one of its advan-
tages—there is no tendency toward
artificial stimulation of consumers’
desires and hence practically no pos-
sibility of the extravagant waste of
sur own present system. Also, no
matter what its efficiency as compared
with backward areas, it is inherently
far more slow-moving in develop-
ment. Hence, the downhill side of
Russian resources will be reached a
long, long time after we are in our
own critical bind. And we can’t
maintain our place in the world with-
out trade, and any time wc losc the
trade we will have to live on Rus-
sian terms. We will then be the ones
begging Russia for trade—at her own
prices. But that situation is being ac-
celerated by two factors; increasing
compctition by Russia at prices we
can't meet, which in turn is being
accelerated by the inflation that has
already priced us out of several Euro-
pean markets. All the Russians have
to do is wait a generation or two and
we will [all into the bag fully ripe
-—all of our own doing.

We obviously aren't going to pass
sumptuary laws to cut down con-
sumer usage and we obviously aren't
voing to stop periodic wage raises.
We are going to wait until we be-
come a Russian satellite and let them
do it for us. Our only other out
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would be to do what other have-not
nations have donz — make war to
grab the resources of other people,
tame as Germany and Japan did.
And where would that get us, since
by that time we would have no
friends and the A-bomb will still be
there—or be casily revived if previ-
ously banished >—Victor - Endersby,
Napa, California.

My editorial dealt with "the war
for men's minds"'—which 15 not
the same thing as a struggle for
objective facts. The salesman, like
the general, when engaged in war
doesn’t seek to be fair, but to be
effective. So a major part of the
problem is to realize that Russia
bas some extremely attractive talk-
ing poinls.

And Russia did “do it in forty
years”; the same W estern tech-
nology 1was available to all the
backward nations in 1919; Russia
alone did something about that
fact. China. for example, did not
—until Russian example led them
to their own Communist Revolu-
lion.

Democracy, dislike the fact as
we may, 15 not competent to pro-
duce really rapid development in
an already established cultare,
Human beings do not like to
change; children don't vote them-
selves into school. What Union
ever voted for harder work at low-
er pay? To make the transition
from fewdalism to industrialism
there must be a period of harder
work at lower pay—becanse in-
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dustrialism requires accumulation
of capital goods. During the ac-
cumnlation period, the working

 people of the culture must pro-

" duce enough to live on plus the
capital ‘goods. They must work
barder than they did to subsist;
their reward per man-bour must
be lower, because the capital must
be accumulated.

It takes an autocratic System to
make uneducated, unenlightened
men accept such conditions—or
accept the education and enlight-
enment they need to become an
educated and enlightened people!

Please note as a simple fact: In
New York City a parking-meter
collection supervisor is paid, by
the City, a bigher annual wage
than a bigh school teacher, If the
people of New York are unwill-
ing to pay for education—wounld
U Chong be willing not only to
pay for it, but submit to its dis-
cipline after he'd paid for it?

People go to the dentist, and
pay him to do a painful opera-
tion, only because they are cruelly
driven by the antocratic nerve in
the aching tooth—not because
they know it is good and wise!

Dear Mr. Campbell:
Re your editorial "'Ultrafeeble In-
teractions” and the antigravity gadget’

you mention, did you ever hear about
the so-called “Mystery Spot” a few
miles from Santa Cruz, California?

If you did not, please look into
that matter. I went there myself last
Sunday: It is an area of exactly one
hundred fifty fect, exactly circular.
Towards the center, about ten feet
away, gravity laws are certainly
changed. And it’s not an optic illu-
sion. You can throw a billiard ball
down, and it falls at an angle. Peo-
ple likewise stand at an angle.

This is not a psychological phe-
nomenon. It is not suggestion. My
own explanation is that a very heavy
object is buried in the center, prob-
ably meteoric in origin. (Talking to
the attendant I heard that they
drilled a one hundred foot hole in
the mountain and found earth
scorched.)

As far as I know no physicists
ever did come up with an explana-
tion. The logical step would be to
determine the exact center and dig
out the gravity-changing object. But
that idea is obviously too simple to
grasp for the various learned men
who are supposed to have studied the
area.

Any suggestions?>—Werner Berg-
mann, M.D., 1904 Franklin Street,
Oakland 12, California.

Pve bheard about it—and others!—
but never had a chance to investi-
gate.

THE END
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(Continned from page 7)
toward a nameable goal, but simple
inquiry into “What exists in the
Universe?"

I believe all of the readers of this
magazine will agree freely that this
proposition is valid. Fundamental
research is extremely important and
is, at this era of history, being
slighted in favor of developmental
rescarch.

Let me get it clear before going
further: I hold that the proposition
the Report sceks to establish is en-
tirely valid. The Navy—and a good
many other research
should invest double, or more, the
present amount of time-effort going
into basic research. .

This I believe is a Truth—and
that the Navy research dcpartment
is acutely aware that that Truth i1s
not self-evident is evinced by the
great amount of time-effort-money
they expended in this Report intend-
ed to communicate it.

I'm predicting not on a what-I-
think-should-be basis, but on a
what-I-think-will-be basis when I
say I fear it isn’t going to produce
much useful effect. The essential
trouble with it is that it was, of
course, prepared by scientists, with
the full orientation of scientists, and
is directed to nonscientist adminis-
trators with the full orientation of
nonscientists.

One of the nastiest parts of a non-
scientist's orientation these days is
onec the scientists have taken care to
plant on him; "“You are, of course,
a layman, and can’t understand
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these matters. They are much too
complex to be explained in lay
terms.”

That is a very finc communica-
tion bloc indeed. The trouble is, it's
like cutting a telephonc line so peo-
ple will stop annoying you by call-
ing. It works two ways; you can't
call out when you need to, either.

That “you're just a layman” bit
is, in fact, a demand that the lay-
man accept the word of the scien-
tist as an Act of Faith—because, the
scientist says, explanation to his lay
mind is impossible. "Trust and obey
me,” says the scientist, “because
there’s no other way. It can’t be ex-
plained to you.”

Now that little Act-of-Faith busi-
ness is a Truth that the Scientists
aren’t at all willing to accept as
either valid or self-evident. That
doesn't keep it from being real. Ver-
bally, the scientist denies that acting
on faith is sound—yet in fact, he de-
mands it

Look: If you cannot explain to
John Jones why he should do as you
insist, and yet demand that he do
so, on what basis are you telling him
to act? Reason and enlightenment?
Facts and figures? Logical predic-
tion? No; if you cannot explain—
which means communicate under-
standably—the reasons for acting as
you insist he should, yo# may be
acting on facts, figures, reason, en-
lightenment and logical prediction
e . but be isn’t, He must, if he
acts, be acting on the basis of trust-
ing you blindly, for he cannot see.

It's a simple necessity; if the
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scientist cannot explain to the lay-
man, cannot communicate the mean-
ings of his works, then it follows
that the layman is being asked to
trust and obey the scientist blindly.
The scientist who says *'I cannot ex-
plain, but you must do as I say,” is
demanding an act of faith of the
layman.

And there’s nothing wrong with
that—science to the contrary not
withstanding! It's actually necessary
in any human system—provided
only that the two parties involved
both have the grace to acknowledge
that that is precisely what they are
demanding.

In the case of this Report, there
is, as usual, a crucial point which is
that worst kind of a lic—the lie
that is the truth and nothing but the
truth. That's the kind of lie that a
man can believe in sincerely, with
massive evidence to back up his con-
viction. A statement that is the
truth, and nothing but the truth,
can be demonstrated massively,
and can never be proven wrong
in any respect. Its flaw is simply that
it's not the whole truth.,

But if another man has expe-
rienced the additional truth, and you,
in all honesty and sincerity tell him
that only your truth exists, he knows
you're not to be trusted fully. Either
you are unaware of an alternative
truth, and thus suffer from blinding
ignorance, or you are concealing an
alternative truth deliberately. A man
who is blind on one side is not a
safe guide through dangerous coun-

ASTOUNDING SCIENCE FACT & FICTION



try; one who deliberately conceals
truth is not to be trusted either.

The fundamental attitude under-
lying the concept of Basic Research
as set forth in this Report is one
that is generally accepted among
professional scientists—that cvery ifi-
vention derives from a preceding
fundamental discovery, and that
these fundamental discoveries are
absolutely necessary to technical
progress.

The Report states (Vol.1. P. 64):

“In every invention there exists a
key fact, the last to be discovered of
all the facts, relationships and prin-
ciples which were necessary before
the invention could be made. Some
inventions have been made very
quickly after the discovery of the key
fact, others have been made long
after, but no invention was ever
made before the discovery of its key
fact.”

I've done some checking—you can
try it yourself readily enough. That
statement there, the fundamental
thesis of the Report’s analysis of the
need for basic research, is false-in-
fact—and most intelligent nonscien-
tists spot the flaw within a few
minutes. Lawyers, in particular, spot
the falsity rapidly; they've been
trained in evaluation of and analysis
of evidence.

Most national administrators can
safely be classed as “intelligent non-
scientists”; a large percentage of
them are lawyers, and all of them
have legal assistance immediately at
hand.

The Report makes the serious mis-
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take of presenting 2 one-sided truth
as the whole truth—and to precisely
the group who have just the orien-
tation necessary to be acutely aware
of the flaw—but zot strongly aware
of the truth.

The false-to-fact statement is
*. . . No invention was ever made
before the discovery of its key fact.”
On the truth or falsity of that state-
ment rests the entire case for the
absolute necessity of fundamental
research., .\

The statement is, quite plainly,
false. “Key fact,” as used in the
above statement, is sharply distin-
guished from “invention”; “inven-
tions” result, says the statement,
from the assemblage and interaction
of “key facts.”

The Roman engineers used mort-
tar; it was excellent mortar, and its
action depends on certain key facts
concerning the physical chemistry of
calcium oxide, calcium hydroxide,
and calcium carbonate. Without
these key facts, the action of mortar
cannot be understood, nor could it
be predicted. Without those key
facts, the possibility of mortar could
not be deduced.

But it could be, and was, simply
and directly invented. Entirely with-
out benefit of any key facts whatso-
ever. ,

The only absolute statement you
can make about an invention is that
“no invention was ever made before
it was invented.” The fact is that
an invention needs no external-to-
itself concepts, ideas, or facts. An
invention can be, and most of those
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we use today actually have been,
made by pure random trial-and-
error, No key facts whatever were
known before the invention.

One of the most important inven-
tions ever made was the invention
of using the stored bond-energy of
a tri-phosphate to carry out bio-
chemical reactions. The organism
that originated that had no key facts
to deduce from and was incapable of
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deducing if it had had the key facts.

Since the Report’s statement clear-
ly distinguishes between “key facts”
and “inventions,” it is evident that

the writers do not consider an “'in-
vention” to be a “key fact.”

The difficulty is that in trying to
communicate a valid truth—that
basic research is highly desirable and
useful—they have made the mistake
of claiming that it is not merely de-
sirable and useful, which is true, but
that it is absolutely necessary to in-
vention—which is false!

That is, flatly, absurd. But it's
something that a professional scien-
tific orientation makes easy to accept
—because one of its implications is
that, if it be true, then the layman
cannot make inventions, because he

lacks the key facts absolutely neces-

sary to invention.

What is badly needed is a Report
that makes a real study of both ave-
nues to invention—and acknowl-
edges, even if it can't explain or
understand, the fact-of-experience
that intuitive inventors do arise, and
do come up with inventions without
any known key-facts behind them.
We need to be able to evaluate how
such intuitive inventors can be
encouraged, how much time-effort-
energy should be invested in encour-
aging Basic Research’s greatest
competitor—the Intuitive Inventor
who gets answers without reasons.

The scientist, because he cannot
communicate to the layman, is nec-
essarily asking the layman adminis-
trator and legislator, to act on very

THE ONE-EYED GUIDE

great and crucial matters involving
the national security . . . on faith
alone.

It is improper to deny that the
scientist is asking that the adminis-
trator act on faith; the scientist may
have reason, facts, understandings,
and logic—but if it be true that the
scientist cannot explain them under-
standably to the layman, as the
scientist himself asserts, then the
layman administrator 7s /n fact not
acting on reason, understanding, or
logic. He’s forced to act on faith in
the scientist.

That that faith is not always one
hundred per cent solid is perhaps
somewhat more understandable when
it is recognized that the scientist is
blind on one side—and, it happens,
on precisely the side the layman has
his good eye!

The layman is blind on one side;
he can’t see on the side of deduc-
tion-from-basic-research. It's neces-
sary for the scientist to clarify to
him what the structure of deductive
research is, and its important advan-
tages, its needs and its rewards.

The difficulty is that it's somewhat
like the sad plight individuals some-
times get into when the images as
seen by the two eyes do not fuse.
(This happens not infrequently un-
der the affluence of sufficient inco-
hol, but it also occurs as a more per-
manent disability.) Under those con-
ditions, the two eyes each sce well
—each may have 20/20 vision—and
each half of the brain is getting ac-
curate repotts from its eye. But one
hemisphere sees only what lies to
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the left, and ahead, while the other
sees only right and ahead, and the
two hemispheres are not communi-
cating sufficiently to derive a mutual-
ly understandable picture of the
external world.

A century ago, the great scientists
were also great writers and com-
municators; the detailed technology
of their work was, indced, beyond
the understanding of any but highly
trained specialists—but the meaning
of their work, the broad principles,
were communicated. It would re-
quire a highly trained anatomist to
understand the detailed evidence of
Darwin's theory; the broad implica-
tions, however, were well communi-
cated. The great thinkers of the last
century were, and were expected to
be, skilled communicators, authors
who could cxpress their ideas in a
manner that interested intelligent
men, not solely fellow-specialists.

That tradition is gone, somehow,
somewhere. More and more the sci-
entist says, You wouldn't under-
stand; you must accept my state-
ment.”

The scicntist isn’t alone in that;
the other professions are doing the
same. The economics advisor finds
the scientist as bull-headedly ignor-
ant as the scientist finds the econo-
mist.

But when the scientist seeks to
support the great importance of basic
research—which is truly a valid
thing—and mzkes the egregious mis-
take of denying that there is another
way to invention, he's headed for
trouble,

Like most college physics stu-
dents, I had to compute the angle of
the force-vector involved when a kid
going twelve miles an hour on a bi-
cycle turns a corner on a twenty-foot
radius of curvature. When I got fair-
ly good at such problems, it took me
about three minutes. At the time,
doing them annoyed me because I
regularly solved much more complex
ones in split-second fashion when I
was riding my bike.

Every human being—including
administrators and legislators—has
the day-to-day experience of the fact
that most problems are solved with-
out use of the deductive process.

To say that the deductive process
is the only way to solve problems,
the only way to achieve an inven-
tion, shows that the speaker is talk-
ing from a one-eyed viewpoint.

The deductive process is simply
the only one which we can, at pres-
ent, define.

But practically all the inventions
we use were not derived at all; they
did not stem from preceding discov-
ery of key facts. Devclopmental re-
search has been done on them—but
they did not derive from basic re-
search. What basic research preceded
Man’s first use of steel, concrete, the
arch, scaffolding for constructing
buildings, the suspension bridge, the
wheel, or fire?

I think most of us recall Charles
Lamb’s “Essay on Roast Pig.”" Lamb

~may have been joking—but that

process of invention is no joke.
THE EDITOR.

THE END
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