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UTOPIAN VOTERS

B Judging from the general shape
of historical trends, it looks as though
Governments, like living things, are
operational only so long as they are
in dynamic equilibrium. That the
first thing any group setting out to
establish a new government must
recognize is that government is a dy-
namic system, and that there can not
ever Be a secure, stable, dependable
government, in the sense that all
men, at all times, have always wanted
—a government secure and stable in
the sense that you can count on it to
remain what it is.

The moment a government does
become stable, dependable—some-
thing you can count on from genera-
tion to generation—it’s dead. I¢ will
henceforth and forever remain what
it was . . . but a new government
moves in and takes over by revolu-

tion, conquest, or 51mple zmarchy-
disintegration.

Rome, which was one of ‘the first
large-scale true republics, showed the
syndrome that has appeared’ in every
century since; it started off ‘with an
oligarchy of wise citizens, the pa-

tricians. Citizenship was hereditary,-

of course. And genetics being what
it is, that is unstable—but unstable
in a random, not a dynamic, fashion.
All the molecules in ‘a mass of gas

may be movmg at ten miles per sec- J

ond—but it may be either an extreme- |

ly hot gas standing still, with mole- |
cules moving at random, or a cold":
gas moving at high velocity. What |

government needs is not the insta-
bility of random effects, simple heat,
but the instability of dynamic mo-
tion.

When genetics gets in its licks on
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AN EDITORIAL BY JOHN W. CAMPBELL

an hereditary class, two:things are
happening: The Ins are, usually, a
minority of unusually competent
people, at the start. Random genetics
will tend to level this group down-
ward toward the norm. And, mean-
while, the larger group of Outs is
continuing, by genetic statistics, to
produce  abnormally talented indi-
viduals who want, and deserve, posi-
tion at the In level. Being abnormally
talented, they're apt to work out ways
and means of getting there, too.

Scanning Roman history—the En-
cyclopaedia Britannica does a good
job of boiling the enormously com-
plex picture down to a sort of car-
toon outline, a caricature of the por-
trait, so to speak—youll find that
mechanism at work through every
stage of Roman development.

And you'll find it at work in every

UTOPIAN VOTERS

other historical civilization, too. Spe-
cifically including modern history, in
both the United States and the

USSR.

No.culture is going to work well if
it seeks to suppress its individuals of
high talent; it doesd’t pay to try to
oppress men who are smarter than
you are yourself. You can enslave
someone who is stronger than you
are, or more numerous—but things
are going to get into extremely bad
trouble if you try it with the individ-
uals who are smarter than you.

A government can work, and work
well, which denies the vote to 80%
of its people—provided that 80% is
simply strong, determined, coura-
geous, numerous, but stupid. That is,
in fact, the situation that has ob-
tained in each of the world’s histori-

« Continued on page 174»
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THE GREAT GRAY

PLAGUE

There is no enemy so hard ;o'ﬁghf as a dull gray fog. I's
not solid enough to beat, too indefinite to kill, and too
omnipresent to escape . . . BY RAYMOND F. JONES

THE GREAT GRAY PLAGUE



® Dr. William Baker was fifty and
didn’t mind it a bit. Fifty was a tre-
mendously satisfying age. With that
exact number of years behind him a
man had stature that could be had in
no other way. Younger men, who
achieve vast things at, say, thirty-
five, are always spoken of with their
age as a factor. And no matter what
the intent of the connection, when a
man’s accomplishments are linked to
the number of years since he was
born there is always a sense of apol-
ogia about it.

But when a man is fifty his age is
no longer mentioned. His name
stands alone on whatever foundation
his achievements have provided. He
has stature -without apology, if the
years have been profitably spent.

William  Baker considered - his
years had been very profitably spent.
He had achieved the Ph. D. and the
D. Sc. degrees in the widely sepa-
rated fields of electronics and chem-
istry. He had been responsible for
some of the most important radar
developments of the World War II
period. And now he held a post that
was the crowning achievement of
those years of study and effort.

On this day of his fiftieth birthday
he walked briskly along the corridor
of the Bureau building. He paused
only when he came to the glass door
which was lettered in gold: National
Bureau of Scientific Development,
Dr. William Baker, Director. He was
unable to regard that door without a
sense of pride. But he was convinced
the pride was thoroughly justifiable.

‘He turned the knob and stepped

into the office. Then his brisk stride
came to a pause He closed the door
slowly and frowned. The room was
empty. Neither his receptionist nor
his secretary, who should have been
visible in the adjoining room, were
at their posts. Through the other
open door, at his left, he could see
that his administrative assistant, Dr.
James Pehrson, was not as his desk.

He had always expected his staff-

to be punctual. In annoyance that
took some of the glint off this day,
he twisted the knob of his own office
door and strode in.

He stopped just inside the ‘room,

and a warm wave of affection welled
up within him. All nine members of
his immediate staff were gathered
around the table in the center of his

office. On the table was a cake with -

pink frosting. A single golden can-
dle burned brightly in the middle of
the *inscription: Happy Birthday,
Chief. i

The staff broke into a frightening-
ly off-key rendition of “Happy Birth-
day to You.” William Baker smiled
fondly, catching the eye of each of
them as they badgered r,he song to its
conclusion.

Afterward, he stood for a moment,
aware of the moisture in his own
eyes, then said quietly, “Thank you.
Thank you very much, Family. This
is most unexpected. None of you will
ever know how much I apprecmte
your thoughtfulness

“Don’t go away,” said Doris Quist,
his blond and efficient secretary.
“There’s more. This is from aﬂ of

”»

_us.
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He opened the package she of-
fered him. A genuine leather brief
case. Of course, the Government
didn’t approve of gifts like this. If he
observed the rules strictly, he ought
to decline the gift, but he just could-

~n’t do that. The faces of Doris and
the others were glowing -as he held.

up the magnificent brief case. This
was the first time such a thing had
occurred in his office, and a man hit

" fifty only once.

“Thanks so much for remember-
ing,” Baker said. “Things like this and
people like you make it all worth
while.”

When they were. all gone he sat
down at his desk to take up the day’s
routine. He felt a little twinge of
guxlt at the great satisfaction that
filled him. But he couldn’t help it. A
fine family, an excellent professional

. position—a position of prominence

and authority in the field that intet-
ested him most—what more could a
man want?

His meditation was interrupted by
the buzzing of the mterphone Pehs-
son_was on the other end. “Just re-
minding you, Chief,” the assistant
said. “Dr. Fenwick will be in at nine-
thirty regarding the request for the
Clearwater grant. Would you like to
review the file before he arrives?”

“Yes, please,” said Baker. “Bring
everything in. There’s been no
change, no new information, I sup-
pose?”

“I'm afraid not. The Index is hope-
lessly low. In view of that fact there
can be no answer but a negative one.
I'm sorry.”
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“It’s all right. I can make Fenwick
understand, I'm sure. It may take a
little time, and he may erupt a bit,
but it'll work out.”

Baker cut off and waited while
Pehrson came in silently and laid the
file folders of the offending case on
the desk. Pehrson was the epitome of
owl-eyed efficiency, but now he
showed -sympathy behind his great
horn-rimmed spectacles as he consid-
ered Baker’s plight. “I wish we could
find some way to make the Clear-
water research grant,” he said. “With
just a couple of good Ph.D.’s who had
published a few things, the Index
would be high enough—"

“It doesn’t matter. Fenwick is ca-
pable of handling his own troubles.”
Pehrson was a good man, but this
kind of solicitousness Baker found
annoying.

“I'll send him in as soon as he
comes,” Pehrson said as he closed
the door behind him.

Baker sighed as he glanced at the

folder labeled, Clearwater College.

Jerkwater is what it should be, he
thought. He almost wished he had let
Pehrson handle Fenwick. But one
couldn’t neglect old friends, even
though there was nothing that could
be done for shortsighted ones.
Baker’s memories shifted. He and
Fenwick had gone to school together.
Fenwick had always been one to get
off into weird wide alleys, mostly
dead ended. Now he was involved in
what was probably the most dead
ended of all. For the last three years
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he bad been president of little Jerk-
water—Clearwater College, and he
seemed to have some hope that
NBSD could help him out of the
hole.

That was a mistake many people
made. Baker sometimes felt that half
his time was spent in explaining
that NBSD was not in the business
of helping people and institutions
out of holes. It was in the business
of buying for the United States Gov-
ernment the best scientific research
available in the world.

Fenwick wanted help that would
put Clearwater College on its feet
through a research contract in solid
state physics. Fenwick, thought Bak-
er, was dreaming. But that was Fen-
wick.

The President of Clearwater Col-
lege entered the outer office prompt-
ly at nine-thirty. Pehrson greeted him,
and Doris showed him into Baker’s
office.

Dr. John Fenwick didn’t look like

"a college president, and Baker, un-
knowingly, held this vaguely against
him, too. He looked more like a pros-
perous small business man and gave
the impression of having just finished
a brisk workout on the handball court,
and a cold shower. He was ruddy and
robust and ill-equipped with academ-
ic dignity. X

Baker pumped his hand as if gen-
uinely glad to see him. “It’s good to
see you again, John. Come on over
and sit down.”

“I'll bet you hoped I'd break a leg
on the way here,” said Fenwick. He
took a chair by the desk and glanced

at the file folder, reading the title,
Clearwater College. “And you've been
hoping my application would get lost,
and the whole thing would just disap-
pear.”

“Now, look, John—" Baker took
his own seat behind the desk. Fen-
wick had always had a devilish knack
for making him feel uncomfortable.

“It’s all right,” said Fenwick, wav-
ing away Baker's protests with a vig-
orous flap of his hand. “I know Cleat-
water isn't MIT or Cal Tech, but
we've got a real hot physics depart-
ment, and you're going to see some
sparks flying out of there if you'll
give us half a chance in the finance
department. What's the good word,
anyway? Do we get the research
grant?”

Baker took a deep breath and set-
tled his arms on the desk in front of
him, leaning on them for support. He
wished Fenwick wasn't so abrupt
about things.

“John,” Baker said slowly. “The
head of your physics department
doesn’t even have a Ph. D. degree.”

Fenwick brightened. “He’s working
on that, though! I told you that in
answer to the question in the appli-
cation. Bill, I wish you'd come down
and see that boy. The things he can
do with crystals would absolutely
knock your hat off. He can stack
them just like a kid stacking build-
ing blocks—crystals that nobody else
has ever been able to manipulate so
far. And the electrical characteristics
of some of them—you wouldn’t be-
lieve the transistors he’s been able to
build!”
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“John,” said Baker patiently. “The
head of the physics department in
any institution receiving a grant must
have a Ph. D. degree. That is one ab-

. solutely minimum requirement.”

“You mean we've got to wait un-
til George finishes his work for his
degree before we get the grant? That

puts us in kind of a predicament be-

cause the work that we hoped to have
George do under the grant would
contribute towards his degree. Can’t
you put it through on the basis that
he’ll have his degree just as soon as
the present series of experiments is
completed?”

Bakér wiped his forehead and
looked down at his hands on the desk.
“I said this is oze minimum require-
ment. There are others, John.”

“Oh, what else are we lacking?”
Fenwick looked crestfallen for the
first time.

"I may as well be blunt,” said Bak-
er. “There is no conceivable way in
which Clearwater College can be is-
sued a research grant for anything—
and especially not for basic research

.in any field of physical science.”

F‘enwick just stared at him for a
minute as if he couldn’t believe what
he had heard, although it was the
thing he had expected to hear since
the moment he sat down.

He seemed deflated when he finally
spoke. “I don’t think it was the intent
of the Congressional Act that made
these funds available,” he said, “that
only the big, plush outfits should get
all the gravy. There are plenty of
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smaller schools just like Clearwater
who have first rate talent in their sci-
ence departments. It isn’t fair to
freeze us out completely—and I
don’t think it's completely legal, eith-
er.

“Clearwater is not being frozen out.
Size has nothing to do with the ques-
tion of whether an institution re-
ceives a grant from NBSD or not.”

“When did‘you last give a grant -
to a college like Clearwater?”

“I 'am afraid we have never given
a grant to a college—like Clearwater,”
said Baker carefully.

Fenwick’s face began to grow more
ruddy. “Then will you tell me just
what is the matter with Clearwater,
that we can’t get any Government re-
search contract when every other
Tom, Dick, and Harry outfit in the
country can?”

“I didn't state my case in exactly
those terms, John, but I'll be glad to
explain the basis on which we judge
the qualifications of an institution to
receive a grant from us.”

Baker had never done this beforé
for any unsuccessful applicant. In
fact, it was the policy. of the Bureau to
keep the mysteries of the Index very
carefully concealed from the public.
But Baker wanted Fenwick to know
what had hung him. It was the one
more or less merciful thing he could
do to show Fenwick what was wrong,
and might be sufficient to shake him
loose from his dismal association
with Clearwater.

Baker opened the file folder and
Fenwick saw now that it was con-
siderably fuller than he had first sup-
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posed. Baker turned the pages, which
were fastened to the cover by slide
fasteners. Chart after chart, with
jagged lines and multicolored areas,
flipped’ by under  Baker’s fingers.
Then Baker opened the accordian
folds of a four-foot long chart and
spread it on the desk top.

“This is the Index,” he said, “a
composite of all the individual charts
which you saw ahead of it. This In-
dex shows in graphical form the re-
lationship between the basic require-
ments for obtaining a research grant
and the actual qualifications of the
applicant. This line marks the mini-
mum requirement in each area.”

Baker’s finger pointed to a thin,
black line that crossed the sheet. Fen-
wick observed that most of the col-
ored areas and bars on the chart were
well inside the area on Baker’s side
of the line. He guessed that the sig-
nificance of the chart lay in this fact.

“I take it that Clearwater College is
in pretty sad shape, chartwise,” said
Fenwick.

"Very,” said Baker.

“Can you tell me how these charts
are compiled?”

Baker turned back to the sheaf of
individual charts. “Each item of data,
which is considered significant in
evaluating an applicant, is plotted in-
dividually against standards which
have been derived from an examina-
tion of all possible sources of infor-
mation.”

“Such as?”

“For example, the student burden
per faculty Ph. D. That is shown on
this chart here.”
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“The what? Say that again,” said
Fenwick in bewilderment.

“The number of students enrolled,
plotted against the number of doc-
torate degrees held by the faculty.”

“Oh.”

“As-you see, Clearwater’s index for
this factor is dismally low.”

“We're getting-a new music di-
rector next month. She EXPECES tO get
her doctorate next summer.’

“I'm afraid that doesn’t help us
now. Besides, it would have to be in
a field pertinent to your application
to have much weight.”

“George—"

“Doesn’t help you at all for the
present. You would require a mini-
mum of two in the physics depart-
ment alone. These two would have
to be of absolutely top quality with
a prolific publication record. That
would bring this factor to a. bare
minimum.

“You take the number of Ph. D.’s
and multiply them by the number of
papers published and the years of ex-
perience and divide by the number
of students enrolled. Is that the idea?”

“Roughly,” said Baker. “We have
certain constants which we also inject.
In addition, we give weight to other
factors such as patents applied for
and granted. Periods of consultation
by private industry, and so on. Each
of these factors is plotted separately,
then combined into the overall In-
dex.”

‘Baker. turned the pages slowly,
showing Fenwick a bleak record of

black boundary lines cutting through

nearly virginal terntory on the charts.

ety

Clearwater’s evaluation was reflected
in a small spot of color near the bot-

'tom edge.

Fenwick stared at the record with-
out expression for a long time. “What
else do you chart?” he said finally.

“The next thing we evaluate is the

“petformance of students graduated

durmg the past twenty-five years.’

“Clearwater is -only ten years
old;” said Fenwick.
“True,” said Baker, “and that is

why, I believe, we have obtained such
an anomalous showing in the chart

- of this factor.”
"' Fenwick observed that the colored

area had made a considerable invasion
on his side of the boundary on this
‘chart. “Why anomalous? It looks like

: we make a pretty good showing here.”

“On the face of it, this is true,”
Baker admitted. “The ten-year record

"of the graduates of Clearwater is ex-

ceptional. But the past decade has
been unusual in the scope of oppor-
tunities, you must admit.”

“Your standard level must take this
into account.”

“It does. But somehow, I am sure
‘there is a factor we havent recog-
nized here.”

“There might be,” said Fenwick.
“There might be, at that.”

“Another factor which contributes
to the Index,” said Baker, “is the cul-

tural impact of the institution upon

the community. We measure that
in terms of ‘the number and quality
of cultural activities brought into the
community by the university or col-
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lege. We -include concerts, lectures,
terpsichorean  activities, Broadway
plays, and so on.”

“Terpsichorean activities. I like
that,” said Fenwick:
“Primarily ballet,” said Baker.

“Sure.”

“Clearwater’s record here is very
low. It fact, there isn't any.”

“This helps us get turned down for
a research grant in physics?”

“It’s a factor in the measurement
of the overall status.”

“Look,” said Fenwick, “the citizens
of Clearwater are so infernally busy
with their own shindigs that they
wouldn’t know what to do if we
brought a long-hair performance in-
to town. If it isn’t square-dancing in
the Grange Hall, it's a pageant in
the. Masonic Temple. The married
kids would probably like to see a
Broadway play, all right, but they're
so darned busy rehearsing their own
in the basement of the Methodist
Church that I doubt they could find
time to come. Besides that, there’s
the community choir every Thursday,
and the high school music department
has a recital nearly every month. Peo-
ple would drop dead if they had any
more to go to in Clearwater. I'd say
our culture is domg pretty good.”

“Folk activities are always admira-
ble,” said Baker,” but improvement
of the cultural level in any community
depends on the injection of outside
influences, and this is one of the
functions of the university. Clear-
water College has not performed its
obligation to the community in this
respect.”
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Fenwick appeared to be growing
increasingly ruddy. Baker thought he
saw moisture appearing on Fenwick’s
forehead.

“I know this is difficult to face,”
said Baker sympathetically, “but I
wanted you to understand, once and
for all, just how Clearwater College
appears to the completely objective
eye.”

Fenwick continued to stare at him
without comment. Then he said flatly,
“Let’s see some more charts, Bill.”

“Museum activities. This is an im-
portant function of a college level
institution. Clearwater has no mu-
seum.”

“We can't afford one, in the first
place. In the second place, 1 think
you've overlooked what we do have.”

“There 75 a- Clearwater museum?”
Baker asked in surprise.

“Two or three hundred of them,
I guess. Every kid in the county has
his own collection of arrowheads,
birds’ eggs, rocks, and stuffed ani-
mals.”

“I'm not joking, John,” said Baker
bleakly. “The museum aspect of the
college is extremely important.”

“What else?” said Fenwick.

“I won’t go into everything we
evaluate. But you should be aware of
several other factors pertaining to the
faculty, which are evaluated. We es-
tablish an index of heredity for each
faculty member. This is primarily an
index of ancestral achievement.”

Fenwick’s color deepened. Baker
thought it seemed to verge on the
pusple. “Should I open the window
for a moment?” Baker asked.

14 ANALOG SCIENCE FACT * SCIENCE FICTION |

Fenwick shook his head, his throat
working as if unable to speak. Then
he finally managed to say, “Apart
from the sheer idiocy of it, how did
you obtain any information in this
area?”

Baker ignored the comment, but
answered the question. “You filled out
forms. Each faculty member filled out
forms.” '

“Yeah, that’s right. I remember.
Acres of forms. None of us minded
if it was to help get the research
grant. We supposed it was the usual
Government razzmatazz to keep some
GS-9 cletk busy.”

“Our forms are hardly designed
to keep people busy. They are de-
signed to give us needed information
about applicant institutions.”

“And so you plot everybody’s her-
edity.”

“As well as possible. You under-
stand, of course, that the data are
necessarily limited.”

“Sure. How do our grandpas stack
up on the charts?”

“Not very well. Among Clearwa-
ter’s total faculty of thirty-eight there
were no national - political figures
through three generations back. There
was one miayor, a couple of town
councilmen, and a state senator of
two. That is about all.”

“Our people weren’t very political-
ly minded.”

. “This is 'a measure of social con-

sciousness and contemporary evalua-
tion.” ;
Fenwick shrugged. “As I said, we
aren’t so good at politics.”
“Achievements in welfare activi-

. .« But liars figure . . . !

ties are similarly lacking. No nota-
ble intentions or discoveries, with the
exception of one patent.on a new
kind of beehive, appear in the record.”

“And this keeps us from getting a
research grant in physics? What did
our progenitors do, anyway? Get
hung for being horse thieves?”

“No criminal activities were report-
ed by your people, but there is a
record of singular restlessness and
dissatisfaction with established con-
ditions.”

0\/ hat.did they do?”

“They were constantly on the
move, for the most part. In the

THE GREAT GRAY PLAGUE
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eighteenth and nineteenth centuries
they were primarily pioneers, fron-
tiersmen, settlers of new country. But
when the country was established
they usually packed up and went
somewhere else. Rovers, trappers, un-
settled people.”

“This is not good?” Fenwick
glanced at the chart that was open
now. It was almost uncolored.

“f regret to say that such people
are not classed as the stable element
of communities,” said Baker. “We
cannot evaluate the index of heredi-
tary accomplishment for the Cleat-
water faculty very high.”

“It appears that our grandpas were
among those generally given credit
for getting things set up,” said Fen-
wick. '

"Such citizens are indeed neces-
sary,” said Baker. “But our index
evaluates stability in community life
and accomplishments with longrange
effects in science and culture.”

“We haven’t got much of a chance
thcn,' grandpa being foot-loose as he
was.”

“Other factors - could completely
override this negative evaluation.
You see, this is the beauty of the In-
dex; it doesn’t depend on any ‘one
factor or small group of factors. We
evaluate the whole range of factors
that _have anything to do with the
situation. Weaknesses in one spot may
becounterbalanced by strength in
others.”

It looks like Clearwater is staffed
by a bunch of bums without any

: scrong spots.”
“I wouldn't say it in such terms,

but the reason I am pointing these
things out to you, John, is to try to
persuade you to disassociate yourself
from such a weak organization and
go elsewhere. You have fine talents
of your own, but you have always had
a pattern of associating with groups
like this one at Clearwater. Don’t you
see now that the only thing for you to
do is go somewhere where there are
people capable of doing things?”

“I like Clearwater. I like the peo-
ple at the College. Where else are
we in the bums category?”

Baker suddenly didn’t want to go
on. The whole thing had become dis-
tasteful to him. “There are a good
many others. I don’t think we need to
go into them. There is the staff read-
ing index, the social activity index,
wardrobe evaluation, hobbies, chil-
dren—actual and planned.”

‘I want to hear about them,” said
Fenwick. “That wardrobe evaluation
—that sounds like a real fascinating
study.”

“Actually, it's comparatively mi-
nor,” said Baker. "Our psychologists
have worked out some extremely in-
teresting correlations, however. Each
item of a man’s wardrobe is assigned
a numerical rating. Tuxedo, one or
more. Business suits, color and num-
ber. Hunting jackets. Slacks. Sport
coats. Work shoes. Dress shoes. Very
interesting what our people can do
with such information.”

“Clearwater doesn't rate here?”

Baker indicated the chart. “I'm
afraid not. Now, this staff reading in-
dex is somewhat similar. You recall
the application forms asked for the
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number of pages of various types of
material read during the past six
months—scientific journals, newspa-
pets, magazines, fiction.”

“I suppose Clearwater is a pretty
illiterate bunch,” said Fenwick.

Baker pointed soundlessly to the
graph.

. “Hobbies and social activities are
not bad,” Baker said, after a time.
“Almost up to within ten points of
the standard. A few less bingo par-
ties and Brownie meetings and that
many more book reviews or serious
soirees would balance the social ac-
tivity chart. If the model railroad club
were canceled and a biological activ-
ity group substituted, the hobby clas-
sification would look much better.
Then, in the number of children, ac-
tual and planned, Clearwater is defi-
nitely out of line, too. You see, the
standard takes the form of the well-
known bell-shaped curve. Clearwater
is way down on the high side.”

“Too much biological activity al-
ready,” Fenwick murmured.

Baker looked up. “What was that?
I didn’t hear what you said.”

Fenwick leaned back and extended
his arms on the desk. “I said your
whole damned Index is nothing but a
bunch of pseudo-intellectual gar-
bage.”

Baker felt the color rising in his
face, but he forced himself to remain
calm. After a moment of silence he
said. “Your emotional feelings are
understandable, but you must remem-
ber that the Index permits us to ad-
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minister accurately the National Sci-
ence Development Act. Without the
scientific assurance of the Index there
would be no way of deterxmmngl
where these precious funds could best
be utilized.”

“You'd be better off putting the
money on the ponies,” said Fenwick.
“Sometimes they win. As it stands,
you've set it up for a sure loss. You
haven’t got a chance in the world.”

“You' think Clearwater College
could make better use of some of our
funds than, say, MIT?” ;

“I wouldn’t be surprised. Don't get
me wrong. I'm not saying the boys
at MIT or Cal Tech or a lot of other
places couldn’t come up with a real
development in the way of a fermo-
dacular filter for reducing internu-
cleated cross currents. But the real
breakthroughs—you've closed your
doors and locked them out.”

“Who have we locked out? 'We've
screened and fine combed the re-
sources of the entire country. We
know exactly where the top research
is being conducred in every labora-
tory in the nation.”

Fenwick shook his head slowly and
smiled. “You've forgotten the boys
working in their basements and in
their back yard garages. You've for-
gotten the guys that persuade the
wife to put up with- a busted-down
automatic washer for another month
so ‘they can buy another hundred
bucks worth of electronic parts.
You've remembered the guys who
have Ph. D.s for writing 890-page
dissertations on the Change of Color
in the Nubian Daisy after Twilight,
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but you've forgotten guys like George
Durrant, who can make the atoms of
a crystal turn handsprings for him.”

Baker leaned back in his chair and
smiled. He almost wished he hadn’t
wasted the effort of trying to show
Fenwick. But, then, he had tried. And
he would always have regretted it if
he hadn’t.

“You're referring now to the crack-

pot fringe?” he said.

“I suppose so,” said Fenwick. “I've
heard it called that before.”

“One of the things, above all else,
which the Index was designed to ac-
complish,” said Baker, “"was the
screening out of all elements that
might be ever so remotely associated
with the crackpot fringe. And believe
me, you'll never know how strong it
is in this country! Every two-bit tink-
erer wants a handout to develop his
world-shaking gadget that will sup-
press the fizz after .the cap is re-
moved from a pop bottle, or adapt any
apartment-size bathtub for raising
tropical fish.”

“You ever heard of the flotation
process?” said Fenwick abruptly.

. Baker frowned at the sudden shift
of thought. “Of course—

“What would the world be like
without the flotation process?”

“The metals industry would be
vastly different, of course. Copper
would be much scarcer and higher
priced. Gold—"

“A ton of ore and maybe a pound
of recovered metal, right?” said Fen-
wick. “Move a mountain of waste to
get anything of value. Crush millions
of tons of rock and float out the pin-

point particles of metal on bubbles of
froth.”

“That’s a rough description of what
happens.”

“You've heard of high-grading.”

“Of course. A somewhat colloquial
term used in mining.”

“The high-grader takes a pxck and
digs for anything big enough to see
and pick up with his hands. He does-
n't worry about the small stuff that
takes sweat and machinery to re-
cover.”

“I suppose so. I fail to see the sig-
nificance—"

“You're high-grading, Bill,” said
Fenwick. He leaned across the desk
and spoke with bitter intensity.
“You're high-grading and you should
be using a flotation process.”

Fenwick slowly drew back in his
chair. Baker felt overwhelmed by the
sudden intensity he had never before
seen displayed in John Fenwick. Any
reaction on his part seemed suddenly
inadequate. “I fail to see any con-
nection—,” he said finally.

Fenwick looked at him steadily.
“Human creativeness can be mined
only by flotation methods. It’s in low-
grade ore. Process a million stupid no-
tions and find a pin point of genius.
Turn over enormous wastes of hu-
man thought and recover a golden
principle. But turn your back on these
mountains of low-grade material and
you shut out the wealth of creative
thought that is buried in them. More
than that, by high-grading only where
rich veins have appeared in the past,
you're mining lodes that have played
out.”
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“An ingenious analogy,” said Bak-

er, recovering with a smile now. “But
it's hardly an accurate or applicable -

one. The human mind is not a piece
of precious metal found in a moun-
tain of ore. Rather, it's an intricate
device capable of producing compu-
tations of unbelievable complexity.
And we know how such devices that
are superior in function are produced,
and we know what their characteris-
tics are. We also know that such a
device does not ‘play out’. If it is su-
perior in function, it can remain so
for a long time.”

“High-grading,” said Fenwick.
“And the vein is played out. You'll
never find the thing you're looking
for until you develop means of proces-
sing low-grade material.”

Baker watched Fenwi.ck across the
desk. He was weary of the whole

thing. He certainly had no need to

prove himself to this man. He had
simply tried to do Fenwick a favor,
and Fenwick had thrown it right back
in his face. Yet there was a tempta-

. tion to go on, to prove to Fenwick

the difference between their two
worlds. Fenwick belonged to a world
compounded of inevitable failure.
The temptation to show him, to try
again to lift him out of it was born
of a kind of pity for Fenwick.
Baker's own life had arrowed de-
cisively, without waver, to a goal that
was as correct as the tolerances of hu-
man error could make it. He often
permitted himself the pride of con-
sidering his mind somewhat as a
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computer that had been progre. imed
through a magnificent gene imheri-
tance to- drive irresistibly toward the
precise goals he had reached. But
Fenwick—Fenwick was still fumb-
ling around in a morass of uncer-
tainty. After years of erratic starts
and stops he was now confusedly
trying to make something out of that
miserable little institution called
Clearwater College.

It wasn't particularly friendship
that urged Baker to show Fenwick.
Their friendship-was of a breed that
Baker had never quite been able to
define to his own satisfaction. It
seemed to him there was a sort of
deadly fascination in associating with
a man who walked so blindly, who

was so profoundly incapable of un- -

derstanding his own blindness and
peril.

“I'm going to show. you,” Baker
said abruptly, “exactly what it would
mean if we were to do as you sug-
gest. I'll show you what it would be
like to give attention to every half-
wit and crackpot that comes begging
for a handout.” He switched the in-
teccom and spoke into dt. “Doris,
please bring in the Ellerbee file. Yes
—the crackpot section.”

He switched off. “Doris has her
own quaint but quite accurate way of
cataloguing our various applications,”
he explained.

In a moment the secretary entered
and placed the file on the desk.
“There’s a new letter in there,” she
said. “Dr. Pehrson initialed it. He
said you didn’t want to be bothered
any more with this case.”
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“That’s right.”

Baker opened the ﬁle and shoved
it toward Fenwick. “This boy has a
gadget he wants us to look at. Doesn’t
really need any money, he says. That’s
the kind we really have to be on
guard against. If we looked at his
wonder gadget, we'd be pestered for
a million-dollar handout for years to
come.” -

“What's he got?” Fenwick asked.

“Some kind of communication de-
vice, he says. He claims it's nothing
but a grown crystal which you hold
in your hand and talk to anybody
anywhere on Earth.”

“Sounds like it wouldn’t take much

o find out whether he’s got anything

or not. Just let him: put on a five-

- minute demonstration.”

“But multiply that five minutes by
a thousand, by ten thousand. And
once you let them get their teeth into
you, it doesn’t stop with five minutes.
It goes on into reams of letters and
years of time. No, you have to stop
this kind of thing before it ever
starts. But take a look at some of this

‘material in the file and you'll see

what I mean.”

Fenwick picked up the top letter
as Baker pushed the file toward him.
“He starts this one by saying, Dear
Urban.” Is that what he calls you?
What does he mean?”

“Who knows? He’s a crackpot, I
told you. Who cares what he means,
anyway. We've got far more impor-
tant things to worty about.”

Fenwick scanned the letter a mo-
ment, then looked up, a faint smile on
his face. “T know what he means. Ut-

ban—Pope Urban—was the one re-
sponsible for the persecutions of
Galileo.”

Baker shrugged embarrassedly. “I
told you he was a crackpot. Delu-
sions of grandeur and of persecution
are typical.”

“This boy may not be as crazy as
he sounds. You're giving him a pretty
good imitation of a Galileo treatment
—won’t even look at his device. He
says here that ‘Since you have pre-
viously refused to examine my device
and have questioned my reliability as
an observer, I have obtained the serv-
ices of three unbiased witnesses,
whose affidavits, signed and notarized,
are attached. These men are the Fire
Chigf, the Chief of Police; and the
Community Church Pastor of Red-
rock, all of whom testify that they

“did 'see my device in full operation

this past week. I trust that this evi-
dence will persuade you that an in-
vestigation should be made of my
device. 1 fail to see how the bull-
headedness and cocksureness of your
office can withstand any more of the
evidence I have to offer in support of
my claims.””

“A typical crackpot letter,” said
Baker. “He tries to be reasonable, but
his colors are soon shown when he

breaks down into vituperative lan-

guage like a frustrated child.”
Fenwick thumbed through the
large pile of correspondence. “I'd say
anybody would likely blow his stack
a good deal harder than this if he'd
been trying to get your attention this
long. Why didn’t he ever send you
one of his gadgets in the mail?”
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“Oh, he did,” said Baker. “That
was one of the first things he did.”

“What did you do?”

“Sent it back. We always return
these things by registered return
mail.”

“Without even trying it out?”

“Of course.”

“Bill, that isn’t even treasonable.
These earlier letters of his describe

. the growing of these crystals. He

tells exactly how he does it. He knows
what he’s talking about. I'd like to see
him and see his crystal.”

“That's what I was hoping you'd
say! All we have to do is get Doris
to give him a call and he’ll be here
first thing in the morning. You can
be our official investigator. You can
see what it’s like dealing with a
crackpot!”

James Ellerbee was a slim man, im-

petuous and energetic. Fenwick liked
him on sight. He was not a technical
man; he was a farmer. But he was

_an educated farmer. He had a degree

from the State Agricultural College.
He dabbled in amateur radio and elec-
tronics as a hobby.

“I'm certainly glad someone is fi-
nally willing to give me a break and
take a look at my device,” he said as
he shook Fenwick’s hand. “I've had
nothing but a runaround from this
office for the past eight months. Yet,
according to all the publicity, this is
where the nation’s scientific progress
is evaluated.”

Fenwick felt like a hypocrite. “We
get pretty overloaded,” he said lamely.
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They were in Baker’s office. Baker
watched smugly from behind his
desk. Ellerbee said, “Well, we might
as well get started All you have to
do, Mr. Fenwick, is hold one of these
crystal cubes in your hand. I'll go in
the other office and close the door. It
may help at first if you close your
eyes, but this is not really necessary.”

“Wait,” said Fenwick. Somehow he
wanted to get away from Baker while
this was going on. “I'd like to take it
outside, somewhere in the open.
Would that be all right?”

“Sure. Makes no difference where
you try it,” said Ellerbee. One place
is as good.as another.”

Baker waved a hand as they, went
out. “Good luck,” he said. He smiled
confidently at Fenwick.

As far as Fenwick could see, the
crystal was not even potted or cased
in any way. The raw crystal lay in

‘his hand. The striations of the mul-

titude of layers in which it.was laid
down were plainly visible.

Ellerbee dropped Fenwick off by
the Jefferson memorial, then dreve
on about a mile. Still in sight, he
stopped the car and got out. Fenwick
saw him wave a hand. Nothmg hap-
pened.

Fenwick glanced down at the crys-
tal in his hand. About the size.of a
child’s toy block. He could almost
understand Baker’s position. It was
pretty silly to suppose this thing
could have the powers Ellerbee said
it had. No electric energy applied. It
merely amplified the normal tele-
pathic impulses existing in every hu-
man mind, Ellerbee said. Fenwick

21



sighed. You just couldn’t tell ahead
of time that a thing wasn’t geing to
pan out. He knew his philosophy
was right. These had to be investi-
gated—every lousy, crackpot one of
them. You could never tell what you
were missing out on unless you did
check.

‘He squeezed harder on the crys-
tal, as Ellerbee had told him to do.

It was just a little fuzzy at first,
fading and coming back. Then it was
there, shimmering a little, but steady.
The image of Ellerbee standing in
front of him, grinning.

Feawick glanced down the road.
Ellerbee was still there, a mile away.
But he was also right there in front
of him, about four feet away.

“It shakes you up a little bit at
first,” said Ellerbee. “But you get
used to it after a while. Anyway, this
" is it. Are you convinced my device
works?”

Fenwick shook his head to try to
clear it rather than to give a negative
answer. “I'm convinced something is
working,” he said. “I'm just not quite
sure what it is.”

“I'll drive across town,” Ellerbee
offered. “You can ‘see that distance
makes no difference at all. Later, I'll
prove it works clear across the coun-
try if you want me to.”

They arranged that proof of Eller-
bee’s presence on the other side of
the city could be obtained by Fen-
wick’s calling him at a drug store pay
phone. Then they would communi-
cate by means of the cubes.

It was no different than before.

The telephone call satisfied Fen-

wick that Ellerbee was at least ten
miles away. Then, within a second,
he also appeared ‘to be standing di-
rectly in front of Fenwick.

“What do you want?” said Fen-
wick finally. “What do you want the
Bureau to do about your device? How
much money do you want for de-
velopment?™

“Money? I don’t need any money!”
Ellerbee exploded. "All I want is for

the Government to make some use of :
the thing. I've had a patent on it for'
six months. The Patent Office had-

sense enough to give me a patent,
but nobody else would look at it. I

just want somebody to make some use .

of it!”

“‘I'm sure a great many practical:’
applications can be found,” Fenwick

said lamely. “We'll have to make a
report, first, however. There will be

a need for a great many more experi-

ments—"

But most important of all, Baken 1
would have to be shown. Baker would

have to &now from his own expen-
ence that this thing worked. id

Fenwick suddenly wanted to- get:

away from Ellerbee as much as he
had from Baker a little earlier. There
was just so much a man’s aging
synapses could stand, he told himself.

He had to do a bit of thinking by

himself. When Ellerbee drove up
again, Fenwick told him what he
wanted.

Ellerbee looked dlsappomted but
resigned. “I hope this isn’t another
runaround, Mr. Fenwick. You'll par-
don me for being blunt, but I've
had some pretty raw treatment from
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your office since I started writing
about my communicator.”

“1 promise you this isn’t a run-
around,” said Fenwick, “but it’s ab-
solutely necessary to get Dr. Baker
to view your demonstration. We will
want to see your laboratories and your
methods of production: I promise you
it won't be more than two or three
days, dependino on Dr. Baker’s busy
schedule.”

“OK. T'll wait until-the end of the
week,” said Ellerbee. “If I don’t hear
something by then, I'll go ahead with
my plans. to market the crystals as a

‘novelty gadget.”

“T'll be in touch with you. I prom-

“ise,” said Fenwick. He stood by the

curb and watched Ellerbee drive
away.

-Fenwick moved slowly back to his

own car and sat behind the wheel
without starting the motor. It seemed
a long time since nine-thirty yester-
day morning, when he had come in
to Baker’s office to check on the
grant he had known Baker wasn’t

going to give him. Now, merely by

kicking Baker’s refuse pile with his
toe, so to speak, he had turned up a
diamond that Baker was ready to dis-
card.

Fenwick felt a sudden surge of re-
vulsion. How was it possible for such
a blind, ignorant fool as Baker to be
placed in the position he was in?
How could the administrative officets
of the United States Government be
responsible for such misjudgment?
Such maladministration, if performed
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consciously, would be sheer treason.’
Yet, unconsciously and ignorantly,
Baker’s -authority - was- perpetuated,
giving him a stranglehold on the cre-
ative powers of the nation. ;

Fenwick tried to recall how he and
Baker had become friends—so long
ago, in their own college days. It
wasn't that there was any closeness or
common interest between them, yet
they seemed to have drawn together
as two opposites might. They wer¢
both science majors at the time, but
their philosophies were so different
that their studies were hardly a com-
mon ground.

Fenwick figuratively threw away
the textbook the first time the profes- -
sor’s back was turned. Baker, Fenwick
thought, never took his eyes from its’
pages. Fenwick distrusted everything:'
that he could not prove himself. Bakér
believed nothing that was not ‘solidly *
fixed in black and white and bound"
between sturdy cloth covers, and prét "
faced by the name of a man who"
boasted at least two graduate degrees.”

Fenwick remembered even now~
his- first reaction to Baker. He had
never seen his kind before and could -
not believe that such existed. He
supposed Baker felt similarly about
him, and, out of the strange contra-
diction of their worlds, they formed
a hesitant friendship. For himself,
Fenwick supposed that it was based
on a kind of fascination in associat-
ing with one who walked so- blindly,
who was so profoundly incapable of
understanding his own blindness and
peril. :

But never before had he realized
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the absolute danger that rested in the
hands of Baker. And there must be
others like him.in high Government
scientific circles, Fenwick thought. He
had learned long ago that Baker’s
kind was somewhere in the back-
ground in every laboratory and sci-
entific office.

But few of them achieved the
strangling power that Baker now
possessed.

The Index! Fenwick thought of it
and gagged. Wardrobe evaluation!
Staff reading index! The reproduc-
tive ratio—social activity index—the
index of hereditary accomplishment
—multiply your ancestors by the
number of - technical papers your
five-year old children have produced
and divide by the number ‘of book
reviews you attend weekly—

Fenwick slumped in the seat. We
hold these truths to be self-evident—
that the ratio of sports coats to tuxe-
dos in a faculty member’s closet shall
determine whether Clearwater gets to
do research in solid state physics,
whether George Durrant gives his
genius to the nation or whether it
gets buried in Dr. William Baker’s
refuse pile.

But not only George Durrant. Jim
Ellerbee, too. And how many others?

Something had to be done.

Fenwick hadn’t realized it before, .

but this was the thought that had
been churning in his cortex for the
last hour. Something had to be done
" about Bill Baker.

But, short of murder, what?

Getting rid of Baker physical-
ly was not the answer, of course. If he
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were gone, a hundred others like him
would fight for his place.

Baker had to be shown. He had to
be shown that high-grading was cost-
ing him the very thing he was trying
to find: It must be proven to him
that flotation methods  work as well
in ‘mining human resources as in
mining metal. That the extra trpuble
paid off.

This was known—a long time ago
—Baker thought. Somewhere along
the way things got changed. He
glanced toward the Jefferson Me-
morial. Tom Jefferson knew how it
should be, Tom Jefferson, statesman,

‘farmer, writer, and amateur mechanic

and inventor. It was not only every
gentleman’s privilege, it was also his
duty to be a tinkerer and amateur
scientist, no matter what else he
might be.

Fenwick glanced in the distance
toward the Lincoln Memorial. Abe
had done his share of tinkering. His
weird boot-strap system for hoisting
river boats off shoals and bars hadn'’t
amounted to much, but Abe knew the
principle that every man has the right

- to be his own scientist.

And then there was Ben Franklin,
the noblest amateur of them all! He
had roamed these parts, too.

Somewhere it had been lost. The
Bill Bakers would have laughed out
of existence the great tinkerers like
Franklin and Lincoln and Jefferson.
And the Pasteurs and the Mendels—

“and the George Durrants and the

Jim Ellerbees, too.
Fenwick started the car. Something

“had to be done about Bill Baker.
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Baker leaned back in his chair and
laughed heartily. “So it worked, did
it? He showed you something that
made you think he had a real work-
ing device.”

“There was no ‘think’ about it,”
said Fenwick. “I saw it with my own
eyes. That boy’s got something ter-
rific!”

Baker sobeted and = thumbed
through the Ellerbee file again. “Any
freshman math major could poke
holes all through this mathematical
explanation he offers. Right? Sec-
ondly, a device such as he claims
to have produced violates all the basic
laws of science. Why, it’s even against
the Second Law of Thermodynam-
ics!’

“I don’t care what it’s against,”
said Fenwick. "It works. I want you
to come with me to Ellerbee’s and
see for yourself. His device will revo-
lutionize communications.”

Baker shook his head sadly. “It’s al-
ways- tougher when they show you
something that seems to work. Then
you've got to waste 2 los of time
looking for the gimmick if you're go-
ing to follow it through. I just haven’t
got the time—"

“You've got to, Bill!”

“I'll tell you what I'll do. You go
out there and look over his setup. If
you can’t find his gimmick in half a
day, I'll come out and show it to you.
But I warn you, some of these things
are very tricky—like the old perpet-
ual motion machines. You've got to
have your wits about you. Is that fair
enough?”
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“Fair enough,” Fenwick agreed.

Baker smiled broadly. “T'll do even
more. If this Ellerbee device should
prove to be on the level, I'll give you
the research grant you want for
Clearwater.”

“I'm not so sure I want it on those
terms,” said Fenwick.

“Well, it's a purely academic” mat-
ter. You won't have to worry about
it. But, on the other hand, I'll expect
you to agree that when Ellerbee is
exposed you'll not persist in your re-
quest to this office.”

“Well, now—"

“That's a fair offer. I'm giving you
a chance to prove I'm wrong in set-
ting up the Index to screen out peo-
ple like Ellerbee—" )

“—And institutions like Clearwa-
ter.” '

“And institutions like Clearwater,”
Baker agreed. ¥

“All right,” said Fenwick. “I'll gam-
ble with you—for one more stake: If
Ellerbee’s device is on the level, you'll
make a grant to Clearwater and other
institutions of like qualifications, and
you'll scrap that insane, Index—"

- Baker tapped the desk placatingly.
“The grant to Clearwater, yes. As for
the Index, if it should fail in its ap-
plicability to this clear-cut Ellerbee
case I would be the first to want to
know why. But I assure you there is
no flaw in the Index. It has been tried
too many thousands of times.”

Ellerbee’s place was in Virginia, in
a dairying area in the hills. The last
ten miles of the road were not the

kind to attract visitors. The road was
steep and narrow in places that turned
sharply around the hillsides. No
guardrails blocked the descent into
the steep gullies. It was definitely a
region for people who liked solitude.
The farms that lay in the valleys of
the hills were neat and well-cared
for, however. The people Fenwick
passed on the road didn’t look like
the recluse type.

Ellerbee’s farm was one of the
best looking in the vicinity. It had
the look of being cared for by 2 man
who could do everything. The huge
barn and the corrals were as neat as a
garden, and the large white frame
farmhouse stood out like a monument
against the green pasture.

A woman and two. children were
in the garden beside the house as
Fenwick drave up. "May I help you?”
I'm Mrs. Ellerbee,” the woman said.

Fenwick explained who he was
and his purpose in coming. “Jim’s
been expecting you,” the woman

‘said. “His laboratory is the long

white building back of the house.
He's out there now.” :

Jim Ellerbee met him at the door.
“You didn’t bring Dr. Baker,” he said
almost accusingly. :

“Later,” said Fenwick. “T came, as 1
promised. Dr. Baker:wants my report
on your facilities and production
methods. Then he will come up to
make his own inspection.”

There was doubt in Ellerbee’s eyes,
as if he was used to such stories.
“Maybe it would be best if I market-
ed the crystals in any form I can,” he
said.
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He led Fenwick through a num-
ber of rooms of expensive, preci-
sion electronic equipment. Then they
passed through a set of double doors,
which Fenwick observed acted as a
thermal lock between the crystal
growing room and the rest of the
building. It reminded him of George
Durrant’s laboratory at Clearwater.

“This is where the crystals are
grown,” said Ellerbee. “I suppose
you're familiar with such processes.
Here we must use a very precisely
controlled sequence of co-crystalliza-
tion to get layers of desired thick-

ness—"

Fenwick wasn’t listening. He had
suddenly observed the second man in
the room, a rather small, swarthy man,
who moved with quiet precision
among a row of tanks on the far side
of the room. There was a startling
quality about the man that Fenwick
was unable to define, a strangeness.

Ellerbee caught the direction of
his glance. “Oh,” he said. “You must
meet my neighbor, Sam Atkins. Sam
is in this as deep or even deeper than
I am. I think perhaps he’s more re-

_sponsible for the communicator crys-

tals.”

The man turned as his name was
mentioned, and came toward them.
“You were the one who developed
the crystals,” he said in a soft, per-
suasive voice, to Jim Ellerbee.

“This is my setup,” Ellerbee ex-
plained with a wave of his hand to

indicate the laboratory surroundings.

“But Sam has been working with me
for about a year on this thing. When
Sam moved in, we found we were
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both radio hams and electronic bugs.
I'd been fooling around with crystal
growing, trying to design some new
type transistors. Then Sam suggested
some experimeénts in co-crystallization
—using different chemicals that will
crystallize in successive layers in one
crystal.

“We stumbled on one combina-
tion that made a terrific amplifier.
Then we found it would actually
radiate to a distant point all by itself.
Finally, we discovered that its radia-
tion was completely nonelectromag-
netic. There is no way we have yet
found of detecting the radiation from
the crystal—except by means of an-

- other piece of the same crystal.

“I know it’s against all the rules in
the books. It just doesn’t make sense.
But there it is. It works.”

Sam Atkins had turned away for
a moment to attend to one of the
tanks, but Fenwick found himself in-
tensely aware of the man’s presence.
There was nothing he could put his
finger on. He just knew, with such in-
tense certainty, that Sam Atkins was
there.

. “What does Mr. Atkins do?” Fen-
wick asked. “Does he have a dairy
farm, too?” ;

Ellerbee nodded. “His place is right
next to mine. Since we started this
project Sam has practically lived here,
however. He’s a bachelor, and so he
takes most of his meals with us.”

“Seems strange—" Fenwick mused,
“two men like you, way out here in
the country, doing work on a level
with that of the best crystal labs in
the country. I should think you'd
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both rather be in academic or indus-
trial work.”

Ellerbee smiled and looked up
through the windows to the mead-
ows beyond. “We're free out here,”
he said.

Fenwick thought of Baker. “You
are that,” he said.

“You said you wanted to investi-
gate the whole production process.
We'll start here, if you like,.and I'll
show you every step in outr process.
This tank contains an ordinary alum
solution.. We start building on a
seed crystal of alum and continue
until we reach a precise thickness.
Here is a solution of chrome alum.
You'll note the insulated tanks. Room
temperatute is maintained within
half a degree. The solutions are held
to within one-tenth of a degree. Crys-
tal dimensions must be held to toler-
ances of little more than the thickness
of a molecule—"

The gimmick to fool him and cheat
him. Where was it? Fenwick asked
himself. Baker was sure it was here.
If so, where could it be? There was
no trickery in the crystal laboratory—
unless it was the trickery of precision
refinement of methods. Only men of
great mechanical skill could accom-
plish what Ellerbee and his friend
were doing. Genius behind the milk-
ing machine! Fenwick could almost
sympathize with Baker in his hiding
behind the ridiculous Index. Without
some such protection a man could en-
counter shocks.
The crackpot fringe.

Where else would credence have
been given to the phenomenon of a
crystal that seemed to radiate in a
nonelectromagnetic way?

But, of course, it couldn’t actu-
ally be doing that. All the books, all
the authorities, and the known scien-
tific principles said it couldn’t hap-
pen. Therefore, it wouldn’t have hap-
pened—outside the crackpot fringe.

If ‘Ellerbee and Atkins weten't' try-
ing to foist a deliberate deception,
where were they mistaken? It was
possible for such men as these to make
an honest mistake. That would more
than likely turn out to be the case
here. But how could there be a mis-
take in the production of a phenome-
non such as Fenwick had witnessed?
How could that be produced through
some error when it couldn’t even be
done by known electronic methods—
not just as Fenwick had seen it. '

Throughout the morning Ellerbee
led him down the rows of tanks, ex-
plaining at each step what was hap-
pening. Sometimes Sam Atkins' of-
fered a word of explanation also, but
always he stayed in the background.
The two farmers showed Fenwick
how they measured crystal size down
to the thickness of a molecule while
the crystals were growing.

A sudden suspicion crossed Fen-
wick’s mind. “If those dimensions are
so critical, how did you determine
them in the first place?”

“Initially, it was a lucky accident,
said Sam Atkins. '

“Very lucky,” said Fenwick, “if you
were able to accidentally obtain a
crystal of fifteen layers or so and
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bave each layer even approximately
corgect.”

Sam smiled blandly. “Our first crys-
tals were not so complex, you under-

stand. Only three layers. We thought .

we were building transistors, then.
Later, our mathematics showed us the
advantage of additional layers and
géve us the dimensions.”

The mathematics that Baker said a
kid -could poke holes in. Fenwick

didn’t know. He hadn’t checked the

math. ;
 Where was the gimmick?

In the afternoon they took him out
for field tests again. A rise behind the
barn.was about a mile from a similar
rise on Sam Atkins' place. They
communicated across that distance in
all the ways, including various kinds
of codes, that Fenwick could think
of to find some evidence of hoax.
Afterwards, they returned to the lab-

‘oratory and sawed in two the crystals

they had just used. Then they showed
him the tests they had devised to de-
termine the nature of the radiation
between the crystals.

He did not find the gimmick.

By. the end of the day Ellerbee
seemed beat, as if he’d been under a
heavy strain all day long. And then
Fenwick realized that was actually the
case. Ellertbee wanted desperately to
have someone believe in him, believe
in his communication device. Not
only had he used all the reasoning
power at his command, he had been
straining physically to induce Fen-
wick to believe.

Through it all; however, Sam At-
kins seemed to remain bland and ut-
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terly at ease, as if it made absolutely
no difference to him, whatever.

“I guess we've just about shot out
wad,” said Ellerbee. “That’s about all
we've got to show you. If we haven’t
convinced you by now that our com- |
municator works, I don’t know how
we can accomplish it.”

Had they convinced him? Fenwick
asked himself. Did he believe what
he had seen or didn’t he? He had
been smug in front of Baker after
the first demonstration, but now he
wondered how much he had been
covered by the same brush that had
tarred Baker. '

It wasn't easy for him to admit the
possibility of nonelectromagnetic ra-
diation from these strange crystals,
radiation which could carry sight and
sound from one point to another
without any transducers but the crys-
tals themselves.

- “You have to step out of the world .
you've grown accustomed to,” said
Sam Atkins very quietly. “This is
what we have had to do. It’s not hard
now to comprehend that telepathic
forces of the mind can be directed by
this means. This is a new pattern.
Think of it as such. Don’t try to cram
it into the old pattern. Then it’s easy.”

A new pattern. That was the trou-
ble, Fenwick thought. There couldn’t
really be any new patterns, could
there? There was only one basic pat-
tern, in which all the phenomena of
the universe fit. He readily admitted
that very little was known about that
pattern, and many things believed
true were false. But the Second Law
of Thermodynamics. That had to be
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true—invariably true—didn’t it?

If there was a hoax, Baker would
have to-find it.

“Tll be back with Dr. Baker in a
couple of days,” Fenwick said. “After-
that, the one final evidence we'll need
will be to construct these crystals ‘in
our own laboratories, entirely on our
own, based on your instructions.”

Elletbee nodded agreement. “That
would suit us just fine.”

Hypnorism,” said Baker. “It sounds
like some form of hypnotism, and I
" don’t like that kind of thing. It could
merit criminal prosecution.”

“There’s no possible way I could
have been hypnotized,” said Fenwick.

“These crystals—obviously it has
something to do with them. But I
wonder what their game is, anyway?
It’s hard to see where they can think
they're headed.”

“I don’t know,” said Fenwick. “But
you promised to show-me the gim-
mick if I couldn’t find it in half a
day. I spent a whole day out there
without finding anything.”

Baker slapped the desk in exasper-
ation. “You're not really going to
make me go out there and look at
this fool thing, are you? I know I
made a crazy promise, but I was sure
you could find where they were hoax-
ing you if you took one look at their
setup. It's probably so obvious you
just stumbled right over it without
even seeing it was there.”

“Possibly. But you're going to have
to show me.”

“John, look—"

“Or, 1 might be willing to take that
Clearwater research grant without
any more questions on either side.”

Baker thought of the repercus-
sions that would occur in his own of-
fice, let alone outside it, if he ever
approved such a grant. “All right,” he
sighed. “You've got me over 2 bar-
rel. I'll drive my car. I may have to
stop at some offices on the other side
of town.”

“I might be going on, rather than
coming back to town,” said Fenwick.
“I ought to have my ca, t00. Suppose
I meet you out there?”

“Good enough. Say one o'clock.
I'm sure that will give us more time
than we need.”

Baker was prompt. He arrived with
an air of let’s-get-this-over-as-quick-
as-possible. He nodded perfunctorily
as Ellerbee introduced his wife. He
scarcely looked at Sam Atkins.

“I hope you've got your demon-
stration all set up,” he said. He
glanced at the darkening sky. “It
looks like we might get some heavy
rain this afternoon.”

“We're all ready,” said Ellerbee.
“Sam will drive over to that little hill
on his farm, and we'll go out behind
the barn.”

On the knoll, Baker accepted the
crystal cube without looking at it.
Clenching it in his fist, he put his
hand in his pocket. Fenwick guessed
he was trying to avoid any direct
view and thus avoid the possibility
of hypnotic effects. This seemed pret-
ty farfetched to Fenwick.

Through field glasses Sam Atkins
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was seen to get out of his car and
walk to the top of the knoll. He
stood a moment, then waved to sig-
nal his readiness.

“Press the crystal in your hand,”
Ellerbee said to Baker. “Direct your
attention toward Sam Atkins.”

Each of them had a cube of the
same crystal. It was like a party line.
Fenwick pressed his only slightly. He
bad learned it didn’t take much. He
saw Baker hesitate, then purse his
lips as if in utter disgust, and follow
instructions.

In a moment the image of Sam At-
kins appeared before them. Regard-
less of their position, the image gave
the illusion: of standing about four
feet in front of them.

“Good afternoon, Dr. Baker,” Sam
Atkins said.

Fenwick thought Baker was going
to collapse.

The director just stood for a mo-
ment, like a creature that had been
pole-axed. Then his color began to
deepen and he turned with robot
stiffness. “Did you men hear any-
thing? Fenwick . . . did you hear
.. . did you see?”

“Sure,” said Fenwick, grinning
broadly. “Sam Atkins said good after-
noon to you. It would be polite if
you answered him back.”

The image of Sam Atkins was still
before them. He, too, was grinning
broadly. The grins infuriated Baker.

“Mr. Atkins,” said Baker.

“Yes, Dt. Baker,” said Sam Atkins.

“If you hear me, wave your hands.
I will observe you through the field
glaSSCS.” =
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“The field g:asses won't be neces-
sary.”

Both the image before them, and
the distant figure on the knoll were
seen to wave arms and gyrate simul-
taneously. For good measure, Sam
Atkins turned a cartwheel.

Baker seemed to have partly re-
covered. “There seems to be a very
remarkable effect present here,” he
said cautiously. ~

“Dr. Baker,” Jim Ellerbee spoke
earnestly, "I know you're skeptical.
You don’t think the crystals do what
I say they do. Even though you see it
with your own eyes you doubt that it
is happening. I will do anything pos-
sible to test this device to your satis-
faction. Name the test that will dis-
pel your doubts and we will perform
it!”

“It's not entitely a question of
demonstration, Mr. Ellerbee,” said
Baker. “There are the theoretical con-
siderations as well. The mathematics
you have submitted in support of
your claim are not, to put it mildly,
sound.”

“I know. Sam keeps telling me
that. He says we need an entirely
new math to handle it. Maybe we'll
get around to that. But the important
thing is that we've got a working de-
vice, ‘

“Your mathematical basis must be
sound!” Baker’s fervor returned. Fen-
wick felt a sudden surge of pity for
the director.

The demonstration was repeated a
dozen times more. Fenwick went
over on Sam Atkins’ hill. He and
Baker conversed privately.
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“Do you see it yet?” ‘Fenwick
asked. ;

. “No, I'm afraid I don’t!” Baker was
snappish. “This is one of the most
devilish things I've ever come across!”

“You don’t think it’s working the .

way Jim and Sam say it is?”

¥Of course not. The thing is uttet-
Iy impossible. I am convinced a hyp-
notic condition is involved, but I
must admit I don’t see how.”

“You may figure it out when you
go through Ellerbee’s lab.”

Baker was obviously shaken. He
spoke in subdued tones as Ellerbee
started the tour of the crystal lab
again. Baker’s eyes took in everything.
As the tour progressed he seemed to
devour each new item with frenzied
intensity. He inspected the crystals
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through a microscope. He checked
the measurements of the thickness of
the growing crystal layers.

The rain began while they were in

.the crystal lab. It beat furiously on

the roof of the laboratory building,
but Baker seemed scarcely aware that
it was taking place. His eyes sought
out every minute feature of the build-
ing. Fenwick was sure he was finding
nothing to confirm his belief that
the communicator crystals were a
hoax. :

Fenwick hadn’t realized it before,
but he recognized now that it would
be a terrific blow to Baker if he
couldn’t prove the- existence of a
hoax.

Proof that the communicator crys-
tals were all ‘they were supposed to
be would be a direct frontal attack on
the sacred Index. It would blast a
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hole in Baker’s conviction that noth-
ing of value could come from the
crackpot fringe. And, not least of all,
it would require Baker to issue a re-
search grant to Clearwater College.

What else it might do to Baker,
Fenwick could only guess, but he felt
certain Bill Baker would never be the
same man again. -

As it grew darker, Baker looked up
from the microscope through which
he had been peering. He glanced at
the windows and the drenched coun-
tryside beyond. “It’s been raining,” he
said.

Mary Ellerbee had already antici-
pated that the visitors would be stay-
ing the night. She had the spare room
ready for Baker and Fenwick before
dinner. While they ate in the big
farmhouse - kitchen, Ellerbee ex-
plained, "It would be crazy to try to
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« « « "Presence,” with the crystals,
was. not a physical thing . . .

get down to the highway tonight.
The county’s been promising us a
new road for five years, but you see
what we've got. Even the oldest citi-
zen wouldn’t tackle it in weather like
this, unless it was an emergency.
You put up for the night with us.
You'll get home just as fast by leav-
ing in the morning, after the storm
clears. And it will be a lot more
pleasant than spending the night
stuck in the mud somewhere—or
worse.”

Baker seemed to accept the invita-
tion as he ate without comment. To
Fenwick he appeared stunned by the
events of the day, by his inability to
find a hoax in connection with the
communicator crystals.

It was ‘only when Baker and Fen-
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wick were alone in the upstairs bed-

room that Baker seemed to stir out of’

his state of shock.

“This is ridiculous, Fenwick!” he
said. "I don't know what I'm doing
here. I can’t possibly stay in this place
tonight. I've got people to see this
evening, and appointments early in
the morning.”

“It's coming down like cats and
dogs again,” said Fenwick. “You saw
the road coming in. It’s a hog wallow
by now. Your chance of getting
through would be almost zero.”

“It's a chance 1 have to take,” Baker
insisted. He started for the door.
“Yox don’t have to take it, of course.”

“I'm not going to!” said Fenwick.

“But I must!”

Fenwick followed him downstairs,
still trying to persuade him of the
foolishness of driving back tonight.
Whén Ellerbee heard of it he seemed
appalled.

“I’s impossible, Dr. Bakei! I
wouldn’t have suggested your not re-
turning if there were any chance of
getting through. I assure you there
isn't.”

“Nevertheless I must try. Dr. Fen-
wick will remain, and I will come
back tomorrow afternoon to com-
plete our investigation. There are
important things I must attend to
before then, however.”

Fenwick had the sudden feeling
that Baker was in a flight of panic.
His words had an aimless stream-of-
consciousness quality that contrasted
sharply with his wusually precise
speech. Fenwick was certain there
was nothing sufficiently important

‘that it demanded his attention on a
night like this. He could have tele-
phoned his family and had his wife
cancel any appointments.

No, Fenwick thought, there was
nothing Baker had to go ?0; rather,
he was running from. He was run-
ning in panicky fear from his failure
to pin down the hoax in the crystals.
He was running, Fenwick thought,
from the fear that there might be no
hoax.

It seemed incredible that such an
experience could trigger so strong a
reaction. Yet Fenwick was aware that
Baker’s attitude toward Ellerbee and
his device was not merely one aspect
of Baker’s character. His attitude in
these things was his character.

Fenwick dared not challenge Ba-
ker with these thoughts. He knew it
would be like probing Baker’s flesh
with a hot wire. There was nothing
at all that he could do to stop Bak-
er’s flight.

Ellerbee insisted on loaning him a
powerful flashlight and a hand lan-
tern, which Baker ridiculed but ac-
cepted. It was only after Baker’s tail-
light had disappeared in the thick
mist that Fenwick remembered he
still had the crystal cube in his coat
pocket.

“He’s bound to get stuck and spend
the night on the road,” said Ellerbee.
“He’ll be so upset he'll never come
back to finish his investigation.”

Fenwick suspected this was true.

_Baker would seal off every associa-

tion and reminder of the communi-
cator crystals as if they were some in-
fection that would not heal. “There’s
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no use beating your brains out trying
to get the NBSD to pay attention,”
Fenwick told Ellerbee. “You've got a
patent. Figure out some gadgety use
and start selling the things. You'll
get all the attention you want.”

“I wanted to do it in a dignified
way,” said Ellerbee regretfully.

You, too, Fenwick thought as he
moved back up the stairs to the spare
bedroom.

Fenwick undressed and got into
bed. He tried to read a book he had
borrowed from Ellerbee, but it held

_no interest for him. He kept thinking

about Baker. What produced a man
like Baker? What made him tick,
anyway? :

Fenwick had practically abandoned
his earlier determination .that some-
thing had to be done about Baker.
There was really nothing that could
be done about Baker, Bill Baker in
particular—and the host of assorted
Bakers scattered throughout the
world in positions of power and im-
portance, in general.

They stretched on and on, back
through the pages of history and
time. Jim Elletbee understood the
breed. He had quite rightly tagged
Baker in addressing him as “Dear
Urban.” Pope Urban, who persecuted
the great Galileo, had certainly been
one of them.

It wasn’t that Baker was ignorant
or stupid. He was neither. Fenwick
gave reluctant respect to his intelli-
gence and his education. Baker was
quick-witted. His head was stuffed
full of accurate scientific information
from diversified fields. -
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But he refused to be jarred loose
from his fixed position that scientific
breakthroughs could come from any
source but the Established Authority.
The possibility that the crackpot
fringe could produce such a break-
through panicked him. It had pan-
icked him. He was fleeing danger-
ously now through the night, driven
by a fear he did not know was in him.

Inflexibility. This seemed to be
the characteristic that marked Baker
and his kind. Defender of the Fixed
Position might well have been his
title. With all his might and power,
Bill Baker defended the Fixed Posi-
tion he had chosen, the Fixed Posi-
tion behind the wall of Established
Authority.

A blind spot, perhaps? But it
seemed more than mere blindness
that kept Baker so hotly defending
his Fixed Position. It seemed as if,
somehow, he was aware of its vul-
nerability and was determined to
fight off any and all attacks, regard-
less of consequences.

Fenwick didn’t know. He felt as if
it was less than hopeless, however, to
attempt to change Bill Baker. Any
change would have to be brought
about by Baker himself. And that, at
the moment, seemed far less likely
than the well-known snowball in
Hades.

Fenwick knew he must have dozed
off to sleep with the light still on in
the room and Ellerbee’s unread book
opened over his chest. He did not
know what time it was when he
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awoke. He was aware only of a suf-
focating sensation as if some ghostly
aura were within the room, filling it,
pressing dowa upon him. A wailing
of agony and despair seemed to
scratch at his senses although he was
certain there was no audible sound.
And a depression clutched at his
soul as if death itself had suddenly
walked unseen through the closed
door. -

Fenwick sat up, shivering in the
sudden coolness of the room, but
clammy with sweat over his whole
body. He had never experienced such
sensations - before - in his life. His
.stomach turned to a hard ball under
the flow of panic that surged through
all his nerves.

He forced himself to sit quietly for
a moment, trying to release his fear-
tightened muscles. He relaxed the
panic in his stomach and looked slow-
ly about the room. He could recall
no stimulus in his sleep that had pro-
duced such a reaction. He hadn’t
even been dreaming, as far as he
could tell. There was no recollection

.of any sound or movement within
the house or outside. :

He was calmer after a moment,
but that sensation of death close at
hand would not go away. He would
have been unable to describe it if
asked, but it was there. It filled the
atmasphere of the room. It seemed
to emanate from—

Fenwick turned his head about. It
was almost as if there was some def-
inite source from which the ghastly
sensation was pouring over him. The
walls—the air of the room—

His eyes caught the crystal on the
table-by the bed. -

He could feel the force of death
pouring from it.

His first impulse was to pick up
the thing and hurl it as far as he
could. Then in saner desperation he
leaped from the bed and threw on
his clothes. He grabbed the crystal in
his hand and ran out through the
door and down the stairs.

Jim Ellertbee was already there in
the living room. He was seated by
the old-fashioned library table, his
hand outstretched upon it. In his
hand lay the counterpart of the crys-
tal Fenwick carried.

“Ellerbee!” Fenwick cried. “What's
going on? What in Heaven’s name is
coming out of these things?”

“Baker,” said ~ Ellerbee. - “He
smashed up on the road somewhere.
He's out there dying.”

“Can you be sure? Then don't sit
there, man! Let’s get on our way!”

Ellerbee shook his head. “He'll be
dead before we can get there.”

“How do you know he cracked up,
anyway? Can you read that out of the
crystal?” e

Ellerbee nodded. “He kept it i
his pocket. It’s close enough to him
to transmit the frantic messages of
his dying mind.”

“Then we've got to go! No matter
if we get there in time or not.”

Ellerbee shook his head again.
“Sam is on his way over here. He’s in
touch with Baker. He says he thinks
he can talk Baker back.”

“Talk him back? What do. you
mean by that?”
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Ellerbee hesitated. “I'm not sure.
In some ways Sam understands a lot
more about these things than I do.
He can do things with the crystals
that I don’t understand. If he says he
can talk Dr. Baker back, I think may-
be he can.”

“But we can’t depend on that!”
Fenwick said frantically. “Can’t we
get on our way in the car and let Sam
do what he thinks he can while we
drive? Maybe he can get Baker to
hold on until we get him to a doc-
tor.”

“You don’t understand,” said Eller-
bee. “Dr. Baker has gone over the
edge. He's dying. 1 know what it’s
like. I looked into a dying mind once
before. There is nothing whatever
that a doctor can do after an organ-
ism starts dying. It's a definite proc-
ess. Once started, it’s irreversible.”

“Then what does Sam—?"

“Sam thinks he knows how to re-
verse it.”

T.here wasn't much pain. Not as
much as he would have supposed. He
felt sure there was terrible damage
inside. He could feel the warmth of
blood welling up inside his throat.
But the pain was not there. That was
good.
In place of pain, there was a’kind
of infinite satisfaction and a growing
peace. The ultimate magnitude of
this peace, which he could sense, was
so great that it loomed like some
blinding glory.

This was death. The commitment

~ and the decision had been made. But
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this ‘was better than any alternative.
He could not see how there could
have been any question about it.

He was lying on his back in the
wet clay of a bank below the road.
It was raining, softly now, and he -
rathet liked the gentle drop of it on
his face. Somewhere below him the
hulk of his wrecked car lay on its side.
He could smell the unpleasant odos
of gasoline. But all of this was less
than nothing in importance to him
now. Somewhere in the back .of his
mind was a remnant of memory of
what he had been doing this day. He
remembered the name of John Fen-
wick, and the memory brought a
faint amusement to his bloody lips.
There had been some differences-be-

‘tween him and John Fenwick. Those

differences were also less than noth-
ing, now. All differences were wiped
out. He gave himself up to the pleas-
ure of being borne along on that
great current that seemed to be carry-
ing him swiftly to a quiet place.

After a time, he remembered two
other names; also. James Ellerbee and
Sam Atkins. He remembered a crys-
tal, and it meant nothing. He remem-
bered that it was in his pocket and
that for some time he had felt a
warmth from it, that was both pleas-
ant and unpleasant. It was of no im-
portance. He might have reached for
it and thrown it farther from him, but
his arm on that side was broken.

He was glad that there was noth-
ing—nothing whatever—that had
any magnitude of importance. Even
his family—they were like fragments
of a long-ago dream.
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He lay waiting quietly and pa-
tiently for the swiftly approaching
destination of ultimate peace. He did
not know how long it would take,
but he knew it could not be long,
and even the journey was sweet.

It was while he waited, letting his
mind drift, that he became aware of
the intruder. In that moment, the
pain boiled up in shrieking agony.

He had thought himself alone. He
wanted above all else to be alone.
But there was someone with him. He
wasn't sure how he knew. He could
simply feel the unwanted presence.
He strained to see in the wet dark-
ness. He listened for muted sounds.
. There was nothing. Only the pres-
ence.

“Go away!” he whispered hoarsely.
“Go away, and leave me alone—who-
ever you are.”

“No. Let me take you by the hand,
Wailliam Baker. I have come to show
you the way back. I have come to
lead you back.”

“Leave me alone! Whoever you
are, leave me alone!” Baker was con-
scious of his own voice screaming in
the black night. And it was not only
terror of the unknown presence that
made him scream, but the physical
pain of crushed bones and torn flesh
was sweeping like a torrent through
him.

“Don’t be afraid of me. You know
me. You remember, we met this aft-
ernoon. Sam Atkins. You remember,
Dr. Baker?”

“I remember.” Baker’s voice was a
painful gasp. “I remember. Now go
away and leave me alone. You can do
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nothing for me. I don’t want you to
do anything for me.”

Sam Atkins. The crystal. Baker
wished he could reach the cursed
thing and hurl it away from him.
That must be how Atkins was com-
municating with him. Yes, somehow
it was possible. He had found no
trick, no gimmick. Somehow, the
miserable things worked.

But what did Sam Atkins want?
He had broken in on a moment that
was as private as a dream. There was
nothing he could do. Baker was dy-
ing. He knew he was dying. There
was no medicine that could heal the
battering his body had taken. He had
been slipping away into peace and
release of pain. He had no desire to

. have it interrupted.

There was no more evidence of
Sam Atkins’ presence. It was there—
and Baker wished furiously that At-
kins would let his death be a private
thing—but he was not interfering
now.

There was the faint suggestion of

other presences, too. Baker thought

he could pick them out, Fenwick and
Ellerbee. They were all gathered to
watch him die through the crystals. It
was unkind of them to so intrude—
but it didn’t really matter very much.
He began drifting pleasantly again.
“Wiltiam Baker.” The soft voice of
Sam Atkins shattered the peaceable
realm once more. “We must do some
healing before we start back, Dr.
Baker. Give me your hand, and come
with . me, Dr. Baker, while we touch

-

these tissues and heal their breaks.

Stay close to me and the pain will not
be more than you can endure.”

The night remained dark and there
was no sound, but Baker’s body
arched and twisted in panic as he
fought against invisible hands that
seemed to touch with flecting, ex-
ploratory passes over him.

“I don’t want to be healed,” he
whispered. “There is nothing that can
be done. I'm dying. I want to die!
Can’t you understand that? I want to
die! I don’t want your help!”

He had said it. And the shock of it
jolted even him in the depths of his
half-conscious mind. Could a man
really want to die?

Yes.

He had forgotten what terror he
had left so far behind. He knew only
that he wanted to move forever in
the direction of the flowing peace.

Like probing fingers, Sam Atkins’

mind continued to touch him. It

scanned the broken organs of his
body, and, in some kind of detached
way, Baker felt that he was accom-
panying Atkins on that journey of
exploration, even as Sam had asked.
They searched the skeleton and
found the splintered bones. They ex-
amined the - muscle structure and
found the torn and shattered tissue.
They searched the dark recesses of
his vital organs and came to injury
that Baker knew was hopeless.
“You built this once,” Sam Atkins’
voice whispered. “You can build it
again. The materials are all here. The
blood -stream is still moving. The
nerve tissue will carry your instruc-
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tions. I'll supply the scaffolding—
while you build—"

He remembered. Baker examined
the long-untouched record of when
he had done this before. 'He remem-
bered the construction of cells, the
building of organs, the interconnec-
tion of nerve tissue. He felt an infin-
ite sadness at the present ruin. Yes—
he could build again.

Sam Atkins’ face was like that of a
dead man. Across the table from him,
Jim Elletbee and John Fenwick
watched silently. Faintly, between
them was the crystal-projected image
of Baker’s body.

Fenwick felt the cold touch of
some mysterious unknown prickle

" his scalp. Sam Atkins seemed remote

and alien, like the practitioner of
ancient and forbidden arts. Fenwick
found the  question tumbling over
and over in his mind, who is this
man? He felc as if the very life en-
ergy of Sam Atkins was somehow
flowing out through the ecrystal,
across space, to the distant broken
body of Bill Baker and was sup-
porting it while Baker's own feeble
energy was consumed in the rebuild-
ing of his shattered organs.

Though Fenwick and Ellerbee
held their own crystals, Sam had
somehow shut them out. They were
in faint contact with Baker, but they
could not follow the fierce contact
that Sam’s mind held with him.

Ellerbee’s face showed worry and
a trace of panic. He hesitantly reached
out to touch the immobile figure of
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Sam Atkins, who sat with closed
eyes and imperceptible breath. Fen-
wick sensed disaster. He arrested the
motion of Ellerbee’s hand.

“I think you could kill them both,”
he whispered. The life force of one
man, divided between two—it was
not sufficient to cope with unex-
pected shocks to either, now.

EHerbee desisted. “I've never seen
anything like this before,” he said. “I
don’t know what Sam’s doing—I
don’t know how he’s doing it—"

Fenwick looked sharply at -Eller-
bee. Ellerbee had discovered the crys-
tals, so he and Sam said. Yet Sam was
able te do things with them that El-
lerbee - could not conceive. Fenwick
wondered just who was responsible
for the crystals. And he resolved that
some day, when and if Baker pulled
out "0f this, he would learn some-
thing more about Sam Atkins.

Time moved beyond midnight and
into the early morning hours of the

day, but this meant nothing to Wil-

liam Baker. He was in the midst of
eternity. Because the old pattern was
there; and the ancient memories were
clear, his recenstruction moved at a
pace._that was limited only by the
materials available. When these grew
scarce, Sam Atkins showed him how
to break down and wutilize other
structures that could be rebuilt lei-
surely at a later time. There was re-
membered joy in the building and,
once: started, Baker gave only idle
wonder to the question of whether
this was more desirable than' death.
He did not know. This seemed the
right thing to do.
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In the presence of Sam Atkins
everything he was doing seemed
right, and a lifetime of doubts, and
errors, and fears seemed distant and
vague.

But Sam said suddenly, "It is al-
most finished. Just a little farther
and you'll have to go the rest of the
way alone.”

Terror . struck at Baker. He had
reached a point where he was abso-
lutely sure he could 7ot go on alone
without Sam’s supporting presence.
“You tricked me!” Baker cried. “You
tricked me! You didn’t tell me I
would have to be reborn alone!”

“Doesn’t every man?” said Sam.
“Is there any way to be born, except
alone?” ;

Slowly, the world closed in about
Baker.

Light. Sounds.

Wet. Cold.

The impact of a million idiot
minds. The coursing of cosmic-ray
particles. The wrenching of Earth’s
magnetic and gravitational fields. Old
and sluggish memories were re-
newed, memories meant to be buried
for all of his life.

‘Baker felt as if he were suddenly
running down a dark and immense
corridor. Behind were all the terrors
spawned since the beginning of time.
Ahead were a thousand openings of
light and safety. He raced for the
nearest and brightest and most fa-
miliar.

“No,” said Sam Atkins. “You can-
not go that way again. It is the way
you went before—and it led to this
—to a search for death. For you, it

&

will lead only to the same goal
again.”

“I can’t go on!” Baker cried. The
terrors seemed to be swiftly closing
in.

“Take my hand a moment longer,”

said Sam. “Inspect these more distant -

paths. There are many of them that
will be ‘agreeable to you.”

Baker felt calmer now in the re-
newed presence of Sam Atkins. He
passed the branching pathway that
Sam had forbidden, that had seemed
so bright. He sensed now why Sam
had cautioned him against it. Far
down, in the depths of it, he glimpsed
faintly a dark ugliness that he had
not seen before. He shuddered.

Directly ahead there seemed to be
the opening of a corridor of blazing
brightness. Baker's calmness in-
creased as he approached. “This one,”
he said.

He heard nothing, but he sensed
Sam Atkins’ smile and nod of ap-
proval.

He remembered now for the first
time why he had wanted to die. It
was to avoid the very terrors by
which he had been pursued through
the dark corridor. All this had hap-
pened before, and he had gone down
the pathway Sam had forbidden.
Somehow, like a circle, it had come
back to this very point, to this fot-
gotten experience for which he had
been willing to die rather than en-
dure again.

It was very bewildering. He did
not understand the meaning of it.
But he knew he had corrected a for-
mer error. He was back in the world.
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He was alive again. ¢

Sam Atkins looked up at his com-
panions through eyes that seemed all
but dead. “He’s going to make it,” he
said. “We can get the car out and
pick up Baker now.”

They used Sam’s panel truck,
which had a four-wheel drive and
mud tires. Nothing else could possibly
get through. Fenwick left his own
car at Ellerbee’s.

It was still raining lightly as the
truck sloshed and slewed through the
muck that was hardly recognizable
now as a road. For an hour Sam -
fought the wheel to hold the car ap-
proximately in the middle of the
brownish ooze that led them through
the night. The three men sat in the
cab. Behind them, a litter and first-
aid equipment had been. rigged for
Baker. Sam told them nothing would
be needed except soap and ‘water, but
Fenwick and Ellerbee felt it impos-
sible to go off without some other
emergency equipment.

After an hour, Sam said, “He’s
close. Just around the next bend.
That’s where his car went off.”

Baker loomed suddenly in the
lights of the car. He was standing at
the edge of the road. He waved an
arm wearily.

Fenwick would not have recog-
nized him. And for some seconds
after the car had come to 2 halt, and
Baker stood weaving uncertainly in
the beam of the lights, Fenwick was
not sure it was Baker at all,

He looked like something out of
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an old Frankenstein movie. His
clothes were ripped almost complete-
ly away. Those remaining were
stained with blood and red clay, and
soaked with rain. Baker's face was
laced with a network of scars as if he
had been slashed with a shower of
glass not too long ago and the wounds
were freshly healed. Blood was caked
and cracked-on his face and was mat-
ted in his hair.

He smiled grotesquely as he stag-
gered toward the car door. “About
time you got here,” he said. “A man
could catch his death of cold standing
out here in this weather.”

Dr. William Baker was quite sure
he had n6 need of hospitalization,

o

By 22—
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but he let them settle him in a hos-
pital bed anyway. He had some
thinking to do, and he didn’t know
of a better place to get it done.

There was a good deal of medical
speculation about the vast network
of very fresh scars on his body, the
bones which X rays showed to have
been only very recently knit, and the
violent internal injuries which gave
some evidence of their recent heal-
ing. Baker allowed the speculation to
go on without. offering explanations.
He let them tap and measure and ap-
ply electrical gadgets to their heart’s
content. It didn’t bother the thinking
he had to get done.

Fenwick and Ellerbee came back
the next day to see him. The two ap-
proached the bed so warily that Ba-
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ker burst out laughing. “Pull up
chairs!” he exclaimed. “Just because
you saw me looking a shade less than
dead doesn’t mean I'm a ghost now.
Sit down. And where’s Sam? Not
that I don’t appreciate seeing your
ugly faces, but Sam and I have got
some things to talk about.”

Ellerbee and Fenwick looked at
each other as if each expected the
other to speak.

“Well, what’s the matter?” de-
manded Baker. “Nothing’s happened
to Sam, I hope!” :

Fenwick spoke finally. “We don’t
know where Sam is. We den’t think
we'll be seeing him again.”

“Why not?” Baker demanded. But
in the back of his mind was the
growing suspicion that he knew.

“After your—accident,” said Fen-
wick, “I went back to the farm with
Ellerbee and Sam because I'd left my
car there. I went back to bed to try
to get some more shut-eye, but the
storm had started up again and kept
me awake. Just before dawn a ter-
rific bolt of lightning seemed to
strike Sam’s silo. Later, Jim went out
" to check on his cows and help his
man finish up the milking.

“By mid-morning we hadn’t heard
anything from Sam and decided to go
over and talk to him about what we'd
seen him do for you. I guess it was
eleven by the time we got there.”

Jim Ellerbee nodded agreement.

“When we got there,” Fenwick
went on, “we saw that the front door
of the house was open as if the storm
had blown it in. We called Sam, but
he didn’t ‘answer, so we went on in.
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was because of the storm, but then we
saw that drawers and shelves seemed
to have been opened hastily and
cleaned out. Some things had been
dropped on the floot, but most of the
stuff was just gone.

“It was that way all through the
house. Sam’s bed hadn’t been dis-
turbed. He had either not slept in it,
or had gone to the trouble of making
it up even though he left the rest of
the house in a mess.” :

“Sounds like the place might have
been broken into,” said Baker. “Did-
n't you notify the sheriff?

Not after we'd seen what was out-
side, in back.”

“What was that?”

“We wanted to see the silo after
the lightning had struck it. Jim said
he'd always been curious about that
silo. It was one of the best in the
county, but Sam never used it. He
used a pit.

“When we went out, all the cows
were bellowing. They hadn’t been
milked. Sam did all his own work.
Jim called his own man to come and
take care of Sam's cows. Then we had
a close look at the silo. It had split
like a banana peel opening up. It
hardly seemed as if a bolt of light-
ning could have caused it. We
climbed over the broken pieces to
look inside. It was still warm in there.
At least six hours after lightning—or
whatever had struck it, the concrete
was still warm. The bottom and sev-
eral feet of the sides of the silo were
covered with a glassy glaze.”

“No lightning bolt did that.”
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Things were a mess. We thought it |

“We know that now,” said Fen-
wick. “But I had seen the flash of it
myself. Then I remembered that in

my groggy condition that morning -

something had seemed wrong about
that flash of lightning. Instead of a
jagged tree of lightning that formed
instantly, it had seemed like a thin
thread of light striking #pward. 1
thought I must be getting bleary-
eyed and tried to forget it. In the silo,
I remembered. I told Jim.

Ve went back through the house
once more. In Sam’s bedroom, as if
accidently dropped and kicked part-

way under the bed, I found this. Take

a look!”

Fenwick held out a small book. It
had covers and pages as did any ordi-
nary book. But when Baker’s fingers

touched the book, something chilled .

his backbone.
The material had the feel and ap-
pearance of white leather—yet Baker

_had the insane impression that the

cells of that leather still formed a liv-
ing substance. He opened the pages.
Their substance was as foreign as
that of the cover. The message—

~printing, or whatever it might be

called—consisted of patterned rows
of dots, pin-head size, in color. It re-

“minded him of computer tape cut to
some character code. He had the im-

pression that an eye might scan those

- pages and react as swiftly as a tape-

fed computer.

Baker closed the book. “Nothing
more?” he asked Fenwick.
* “"Nothing. We thought maybe you
had found out something else when

- he worked to save your life.”
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Baker kept his eyes on the ceiling.
“I found out a few things,” he said.
“I could scarcely believe they were
true. I have to believe after hearing
your story.”

“What did you find?”

“Sam Atkins came from—some-
where else. He went back in the ship
he had hidden in the silo.”

“Where did he come from? What
was he doing here?”

“I don’t know the name of the
world he was from or where it is lo-
cated. Somewhere in this galaxy, is
about all I can deduce from my im-
pressions. He was here on a scien-
tific mission, a sociological study. He
was responsible for the crystals. I
suppose you know that by now?”

Baker glanced at Ellerbee.

Jim Ellerbee nodded. “I suspected
for a long time that I was being led,
but I couldn’t understand it. I thought
I was doing the research that pro-
duced the crystals, but Sam would
drop a hint or a suggestion every
once in a while, that would lead off
on the right track and produce some-
thing fantastic. He knew where we
were going, ahead of time. He led me
to believe that we were exploring to-
gether. Do you know why he did
this?”

“Yes,” said Baker. “It was part of
his project. The project consisted of
a study of human reaction to scien-
tific processes which our scientific
culture considered impossible. He
was interested in measuring our flexie
bility and reaction to such introduc-
tions.”
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Baker smiled grimly. “We sure
gave him his money’s worth, didn’t
we! We really reacted when he

brought out his little cubes. I'd like to

read the report he writes up!”

“Why did he leave so suddenly?”
asked Fenwick. “Was he through?”

“No, that’s the bad part of it. My
reaction to the crystals was a shock
that sent me into a suicidal action—"

Fenwick stared at him, shocked.
“You didn't—"

“But I did,” said Baker calmly. “All
very subconsciously, of course, but I
did try to commit suicide. The crys-
tals triggered it. I'll explain how in a
minute, but since Sam Atkins was an
ethical being he felt the responsibil-
ity for what had happened to me. He
had to reveal himself to the extent of

saving my life—and helping me to

change so that the suicidal drive
would not appear again. He did this,
but it revealed too much of himself
and destroyed the chance of complet-
ing his program. When he ‘gets back
home, he’s really going to catch hell
for lousing up the works. It's too
bad.”

Jim Elletbee let out a long breath.
“Sam Atkins—somebody from an-
other world—it deesn’t seem - possi-
ble. What things he could have
taught us if he'd stayed!”

* Fenwick wondered why it had to
bave been Baker to receive this
knowledge. Baker, the High Priest of
the Fixed Position, the ambassador of
Established Authority. Why couldn’t
Sam Atkins—or whatever his real
name might be—have whispeted just
a few words of light to a man willing
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to listen and profit? His boweis felt
sick with the impact of opportanity
forever lost.

How did the crystals trigger @ sui-'

cidal reaction?” asked Fenwick fi-
nally, as if to make conversation more
than anything else.

Baker's face seemed to glow.
“That's the really important thing I
learned from Sam. I leatned that
about me—about all of us. It’s hard
to explain. I experienced it—but you
can only hear about it.” ;

“We're listening,” said - Fenwick
dully.

“1 saw a picture of a lathe in a
magazine a few months ago,” said
Baker slowly. “You can buy one of
these lathes for $174,000, if you
want one. It's a pretty fancy job. The
lathe remembers what it does once,
and afterwards can do it again with-
out any instructions.

“The lathe has a magnetic tape
memoty. The operator cuts the first
piece on the lathe, and the tape re-
cords all the operations necessary for
that production. After that, the oper-
ator needs only to insert the metal
stock and press the start button.

- “There could be a million mem-
ories in storage, and the lathe could
draw on any one of them to repeat
what it had done before at any time
in its history.”

“I don’t see what this has got to do
with Sam and you,” said Fenwick.

Baker ignored him. "A long time
ago a bit of life came into existence.
It had no memory, because it was. the
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. sion. Nevertheless,

first But it faced the universe and
mad : decisions. That's the difference
perween life and nenlife. Did you
know that, Fenwick? The capacity
to make decisions without pre-pro-
gramming. The lathe is not alive be-
cause it must be pre-programmed by
the operator. We used to say that
reproduction was the criterion of life,
but the lathe could be pre-pro-
grammed to build a duplicate of it-
self, complete with existing memo-
ries, if that were desired, but that
would not make it a living thing.
“Spontaneous -decision. A single
cell can make a simple binary choice.
Maybe nothing more complex than

to be or not to be. The decision may

be conditioned by lethal circum-
stances that permit only a 'not’ deci-
a decision s
made, and the cell shuts down its life
processes in the very instant of death.
They are not shut down for it.

“In the beginning, the first bit of
life faced the world and made deci-
sions, and memory came into being,
The structures of giant protein mole-
cules shifted slightly in those first
cells and became a memory of deci-
sions and encounters. The cells split
and became new pairs carrying in
each part giant patterned molecules
of the same structure. These were
memory tapes that grew and divided
and spread among all life until they
carried un-numbered billions of

‘memories.

“Molecular . tapes. Genes. The
memory of life on earth, since the
beginning. Each new piece of life

‘dém springs from parent life comes
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equipped with vast libraries of molec-
ular tapes recording the experiences
of life since the beginning.

“Life forms as complex as mam-
mals could not exist without this
tape library to draw upon. The bod-
ily mechanisms could not function if
they .came into existence without the
taped memories out of the ages, ex-
plaining why each organ was devel-
oped and how it should function.
Sometimes, part of the tapes are
missing, and the organism, if it en-
dures, must live without instructions
for some function. One human life-
time is too infinitesimally small to
relearn procedures that have taken
aeons to develop.

Just as the lathe operator has a
choice of tapes which will cause the
lathe to function in different ways, so
does new life have a choice. The ac-
cumulated instructions and wisdom
of the whole race may be available,
except for those tapes which have
been lost or destroyed through the
ages. New life has a choice from that
vast library of tapes. In its inexperi-
ence, it relies on the parentage for
the selection of many proven combi-
nations, and so we conclude certain
characteristics are ‘dominant’ or ‘in-
herited, but we haven’t been able to
discover the slightest reason why this
is so.

“A selection of things other than
color of eyes, the height of growth to
be attained, the shape of the body
miust also be made. A choice of modes
of facing the exterior world, a choice
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of gtratagems to be.used in attaining
survival and security in that world,
must be made.

“And there is one other important
factor: Mammalian life is created in
a universe where only life exists.
The mammal in the womb does not
know of the existence of the external
tiniverse. Somewhere, sometime, the
first awareness of this external uni-
verse arises. In the womb. OQutside
the womb. Early in fetal life, or late.
When and where this awareness
comes is an individual matter. But
when it comes, it arrives with lethal
impact.

“Awareness brings a million sen-
“sory invasions—chemical, physical,
extrasensory—none of them under-
stood, all of them terrifying.

“This terrible fear that arises in
this moment of awareness and non-
understanding is almost sufficient to
cause a choice of death rather than
life at this point. Only because of
the developed toughness, acquired
through the acons, does the majority
of mammalian life choose to con-
tinue.

“In this moment, choices must be
made as to how to cope with the ex-
ternal world, how to understand it so
as to diminish the fear it inspires.
The library of genetic tapes is full of
possible solutions. Parental experi-
ence is examined, too, and the very
sensory impacts that are the source
of the terror are inspected to a
greater or lesser extent to see how
they align with taped information.

“A very basic choice is then made.
It may not be a single decision, but,

rather, a system of decisions all based
on some fundamental underlying
principle. And the choice may not
be made in an instant. How long a
time it may occupy I do not know.

“When the decision has been
made, reaction between the individ-
ual and the external universe begins,
and understanding begins to flow
into the data storage banks. As data
are stored, and successful solutions
found . in the encounter with the
world, fear diminishes. Some kind of
equilibrium is eventually feached, in
which the organism decides how
much fear it is willing to tolerate to
venture farther into areas of the un-
known, and how much it is willing to
limit its experience because of this
fear.

“When the decision has been
made, and the point of equilibrium
chosen, a personality exists. The in-
dividual has shaped himself to face
the world.

“And nothing short of a Heavenly
miracle will ever change that shape!”

“You have said nothing about how
the crystal caused you. to attempt
suicide,” said Fenwick.

“The crystal invalidated the molec-
ular tape I had chosen to provide
my foundation program for living.
The tape was completely shattered,
brought to an end. There was noth-
ing left for me to go on.”

\;—V}ait a minute!” said Fenwick.
“Even supposing this could happen
as you describe it, other programs
could be selected out of the'great
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| present
awareness, has weakened. The strong-

T_numbér you have described.”

“Quite true. But do you know

" what happens to an adult human be-

ing when the program on which his
entire life is patterned is destroyed?”
Fenwick shook his head. “What is

it like?”

“It’s like it was in the beginning,
in that moment of first awareness of
the external universe. He is aware of

_ the universe, but has no understand-

ing of it. Previous understanding—

_or what he thought was understand-

ing—has been invalidated, destroyed.
The drive to keep living, that was
in that first moment of

est impulse is to escape the terror
that follows awareness without un-
derstanding. Death is the quickest

._escape.

“This is why men are inflexible.
This is why the Urbans cannot en-
dure the Galileos. This is why the
Bill Bakers cannot face the Jim Eller-
bees., That was what Sam Atkins
wanted to find out.

“If a man should decide his basic
program is invalid and decide to
choose another, he would have to

~ face again the terror of ‘awareness of
a world in which understanding does

not exist. He would have to return to
that moment of first awareness and

. select a new program in that mo-

ment of overwhelming fear. Men are

not willing to do this. They prefer a

program—a personality—that is . de-
fective, that functions with only a

* . fraction of the efficiency it might

have. They prefer this to a basic

_ change of programs. Only when a
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program is rendered absolutely in-
valid—as mine was by the crystal
communicator—is  the = program
abandoned. When that happens, the
average man drives his car into a’
telephone pole or a bridge abutment,
or he steps in front of a truck at a
street intersection. I drove into a
gully in a storm.”

“All" this would imply that the
tape library is loaded with genetic
programs that contain basic defects!”
said Fenwick.

Baker hesitated, “That’s riot quite
true,” he said finally. “The library of
molecular tapes does contain a great

_many false solutions. But they are

false not so much because they ate
defective as because they are obso-
lete. All of them worked at one time,
under some set of circumstances,
however briefly. Those times and cir-
cumstances may have vanished long
since.”

“Then why are they chosen? Why
aren’t they simply passed over?”

“Because the individual organism
lacks adequate data for evaluating
the available programs. In addition,
information may be presented to him
which says these obsolete programs
are just the ones to use.”

Fenwick leaned against the bed
and shook his head. “How could a
crazy thing like that come about?”

“Cultures become diseased,” said
Baker. “Sparta was such a one in an-
cient times. A more psychotic cul-
ture has scarcely existed anywhere,
yet Sparta prevailed for generations.
Ancient Rome is another example.
The Age of Chivalry. Each of these
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cultures was afflicted with a different
disease.

“These diseases are epidemic. In-
_ dividuals are infected before they
emerge from the womb. In the Age
of Chivalry this cultural disease held
out the data that the best life pro-
gram was based on the concept of
Honor. Honor that could be chal-
lenged by a mistaken glance, an acci-
dental touch in a crowd. Honor that
had to be defended at the expense of
life itself.

“Pure insanity. Yet how long did it
persist?”

“And our culture?” said Fenwick.
“There is such a sickness in our
times?”

Baker nodded. “There’s a disease in
our times. A cultural disease you
might call the Great Gray Plague. It
is a disease which premises that safe-
ty, security, and effectiveness in deal-
ing with the world may be obtained
by agreement with the highest exist-
ing Authority.

“This premise was valid in the
days when disobedience to the Head
Man meant getting lost in a bog or
eaten by a saber-toothed tiger. To-
day it is more than obsolete. It is
among the most vicious sicknesses
that have ever infected any culture.”

“And you were sick with it.”

“I was sick with it. You remember
I said a molecular program is chosen
partly on the basis of data presented
by parental sources and the spears of
invasion from the external world.
This data that came to me from both
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sources said that I could deal with
the world by yielding to Authority,
by surrounding myself with it as with
a shell. It would protect me. I would
have stature. My world-problems
would be solved if I chose this pat-
tern.

“I chose it well. In our eulture
there are two areas of Authority, one
in government, one in science. 1 cov-
ered myself both ways. I became a
Government Science Administrator.
You just don’t get any more authori-
tative than that in our day and time!”

“But not everyone employs this as
a basic premise!” exclaimed Fenwick.

“No—not everyone, fortunately.
In that, may be our salvation. In all
times there have been a few infected
individuals—Pope Urban, for exam-
ple. But in his time the culture was
throwing off such ills and was surg-
ing forward under the impetus of
men like Galileo.

“In our own time we are on the
other end of the stick. We are just
beginning to sink into this plague;
it has existed in epidemic form only
a few short decades. But look how it
has spread! Our civil institutions, al-
ways weak to such infection, have
almost completely succumbed. Our
educational centers are equally sick.
Approach them with a new idea and
no PhD. and see what happens.
Remember the Greek elevator engi-
neer who~did that a few years ago?
He battered his way in by sheer
force. It was the only way. He be-
came a nuclear scientist. But for ev-
ery one of his kind a thousand ethers
are defeated by the Plague.”
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Fenwick was grinning broadly. He
suddenly laughed aloud. “You must
be crazy in the head, Bill. You sound
just like me!” ;

Baker smiled faintly. “You are one
of the lucky ones. You and Jim. It
hasn’t hit you. And there are plenty
of others like you. Bur they are de-
feated by the powerful ones in au-
thority, who have been infected.

“I’s less than fifty years since it hit
us. It may have five hundred years to
run. I think we'll be wiped out by it
before then. There must be some-
thing that can be done, some way to
stamp it out.”

“Well,” said Fenwick. “You could
give Clearwater enough to get us on

* our feet and running. That would be

a start in the right direction.”

“An excellent start,” said Baker.
“The only trouble is you asked for
less than half of what you need. As
soon as I get back to the office a grant
for what you need will be on its way.”

OV illiam Baker stayed in the hos-
pital two more days. Apart from his
family, he asked that no visitors be
admitted. He felt as if he were a

new-born infant, facing the world-

with the knowledge of a man—but
innocent of experience.

He remembered the days before
the accident. He remembered how he
dealt with the world in those days.
But the methods used then were as
impossible to him now as if he were
paralyzed. The new methods, found
in that bright portal to which Sam
Atkins had helped guide him, were
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untried. He knew they were right.
But he had never used them.

He found it difficult to define the
postulates he had chosen. The more
he struggled to identify them, the
more élusive they seemed to become.
When he gave up the struggle he
found the answer. He had chosen a
program that held no fixed postulates.
It was based on a decision to face the
world as it came.

He was not entirely sure what this
meant. The age-old genetic wisdom
was still available to guide him. But
he was committed to no set path.
Fresh decisions would be required at
every turn.

A single shot of vaccine could not
stem an epidemic. His immunity to
the sickness of his culture could not
immunize the entire populace. Yet,
he felt there was something he could
do. He was just not sure what it was.

What could a single man do? In
other times, a lone man had been
enough to overturn an age. But Wil-
liam Baker did not feel such heroic
confidence in his own capacity.

He was not alone, however. There -
were the John Fenwicks and the Jim
Ellerbees who were immune to the
great Plague. It was just that William
Baker was probably the only man in
the world who had ever been in-
fected so completely and then ren-
dered immune. That gave him a look
at both sides of the fence, which was
an advantage no one else shared.

There was something that stuck in
his mind, something that Sam Atkins
had said that night when Baker had
been reborn. He couldn’t understand
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it. Sam Atkins had said of the mo-
lecular. program tape that had been
broken: When you cease to be fear-
ful of Authority, you become Author-
ity.

The last thing in the whole world
William Baker wanted now was to
be Authority. But the thought would
not leave his mind. Sam Atkins did
not say things that had no meaning.

Baker’s return to the office of
NBSD was an occasion for outpour-
ing of ‘the professional affection
which his staff had always tendered
him. He knew that there had been a
time when this had given him a great
deal of satisfaction, He remembered
that fiftieth birthday party.

Looking back, it seemed as if all
that must have happened to some
other man. He felt like a double of
himself, taking over positions ‘and

. . . Lightning doesw't sirike up
from inside a silo!
That's something else . . .

pretrogatives in which he was a com-
plete impostor.

This was going to be harder than
he had anticipated, he thought.

Pehrson especially, it appeared,
was going to be difficult. The admin-
istrative assistant came into the of-
fice almost as soon as Baker was
seated at his desk. “It's very good to
have you back,” said Pehrson. “I think
we've ‘managed to keep things run-
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ning while you've been gone, how-
ever. We have rejected approximate-

ly one hundred applications during

the past week.”
. Baker grunted. “And how many
have you .approved?”

“Approval would have had to
await your signature, of course.”

“O.K., how many are awaiting my
signature?”

“It has been impossible to find a
single one which had a high enough
Index to warrant your considera-
tion.”

“I see,” said Baker. “So you've
taken care of the usual routine with-
out any help from me?”

“Yes,” said Pehrson. ,

“There’s one grant left over from
before I was absent. We must get
that out of the way as quickly as pos-
sible.”

“I don’t recall any that were pend-
ing—" said Pehrson in apology.

“Clearwater College. Get me the
file, will you?” A

Pehrson didn’t know for sutre

“whether the chief was joking or not.
. He looked completely serious. Pehr-

son felt sick at the sudden thought
that the accident may have so injured
the chief’s mind that he was actually
serious. ’

He sparred. “The Clearwater Col-
lege file?”

“That’s what I said. Bring a set of
approval forms, too.”

Pehrson managed to get out with a
placid mask on his face, but it broke

~ as soon as he reached the safety of his
_own office. It wasn’t possible that
* Baker was serious! The check that
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went out that afternoon convinced
him it was so.

When Pehrson left the office, Ba-
ker got up and sauntered to the win-
dow, looking out over -the smoke-
gray buildings of Washington. The
Index. He smiled, remembering it.
Five years he and Pehrson thad
worked on that. It had seemed like
quite “a monumental achievement
when they considered it finished. It
had -never been really finished, of
course. Continuous additions and
modifications were being made. But
they had been very proud of it.

Baker wondered now, however, if
they had not been very shortsighted
in their application of the Index. He
sensed, stirring in the back of his
mind, not fully defined, possibilities
that had never appeared to him be-
fore.

His speculations were interrupted
by Doris. -She spoke on the inter-
phone, still in the sweetly sympathe-
tic tone she had adopted for her
greetings that morning. Baker sus-
pected this would last at least a full
week.

D.r. Wily is on the phone. He
would like to know if you'd mind his
coming in this afterncon. Shall I
make an appointment or would you
rather postpone -these interviews
for a few days. Dr. Wily would un-
derstand, of course.”

“Tell him to come- on up when-
ever he’s ready,” said Baker. “I'm not
doing much today.”

President George H. Wily, Ph. D,
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DSc., of Great Eastern University.
Wily was one of his best customers.

Baker guessed that he had given
Wily somewhere around twelve or
thirteen million dollars over the past
decade. He didn’t know exactly what
Wily had done with all of it, but one
didn’t question Great Eastern’s use of
its funds. Certainly only the most
benevolent use would be made of the
money.

Baker reflected on his associations
with Wily. His satisfaction had been
unmeasurable in those exquisite mo-
ments when he had had the pleasure
of handing Wily a check for two or
three million dollars at a time. In
turn, Wilyhad invited him to the
great, commemorative banquets of
Great Eastern. He had presented
Baker to the Alumni and extolled
the magnificent work Baker was do-
ing in the advancement of the cause
of Science. It had been a very pleas-
ant association for both of them.

The door opened and Doris ush-
ered Wily into the room. He came
forward with outstretched hands.
“My dear Baker! Your secretary said
you had no objection to my coming
up immediately, so I took advantage
of it. I didn’t hear about your terrible
accident until yesterday. It's so good
to know that you were not more
seriously hurt.”

“Thanks,” said Baker. “It wasn't
very bad. Come and sit down.”

Wily was a rather large, beetle-
shaped man. He affected a small,
graying beard that sometimes had to-
bacco ashes in it.

“Terrible loss to the cause of Sci-

ence if your accident had been more
serious,” Wily was saying. “I don’t
know of anyone who occupies a more
critical position in our nation’s scien-
tific advance than you do.”

- This was what had made him feel
safe, secure, able to cope with the
problems of the world, Baker re-
flected. Wily represented Authority,
the highest possible Authority in the
existing scientific culture.

But it had worked both ways, too.
Baker had supplied a similar counter-
part for Wily. His degrees matched
Wily's own. He represented both
Science-and Government. The gift of
a million dollars expressed confi-
dence on the part of the Goverament
that Wily was on the right track, that
his activity was approved.

A sort of mutual admiration so-
ciety, Baker thought.

“I suppose you are interested in
the progress on your application for
renewal of Great Eastern’s grants,”
said Baker.

Wily waved the subject away with
an emphatic gesture. “Not business
today! I simply dropped in for a
friendly chat after learning of your
accident. Of course, if there is some-
thing to report, I wouldn’t mind
hearing it. I presume, however, the
processing is following the usual
routine.”

“Not quite,” said Baker slowly.
“An increasing flood of applications
is coming in, and I'm finding it nec-
essary to adopt new processing meth-
ods to cope with the problem.”

“I can understand that,” said Wily.
“And one of the things I have always
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admired most about your office is
your ability to prevent wastage of
funds by nonqualified people. Quali-
fications in the scientific world are
becoming tighter every day. You
have no idea how difficult it is to get
people with adequate backgrounds
today. Men of stature and authority
seem to be getting rarer all the time.
At any rate, I'm sure we are agreed
that only the intellectual elite must
be given access to these funds of
your Bureau, which are limited at

. best.”

Baker continued to regard Wily
across the desk for a long moment.
Wily was one of them, he thought.
One of the most heavily infected of
all. Surround yourself with Author-
ity. Fold it about you like a shell.
Never step beyond the boundaries
set by Authority. This was George H.
Wily, President of Great Eastern
University. This was a man stricken
by the Great Gray Plague.

“I need a report,” said Baker. “For
our new program of screening I need
a report of past performance under
our grants. The last two years would
be sufficient, I think, from Great
Eastern.” i

Wily was disturbed. He frowned
and hesitated. “I'm sure we could
supply such a report,” he said finally.
“There’s never been any question—"

“No question at all,” said Baker.
“I just need to tally up the achieve-
ments made under recent grants. I
shall also require some new informa-
tion for the Index. I'll send forms as
soon as they’re ready.”

“We'll be more than glad to co-
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operate,” said Wily. “It’s just that
concrete achievement in a- research
program is sometimes hard to pin
point, you know. So many intangi-
bles.”

“I know,” said Baker.

When Wily was gone, Baker con-
tinued sitting at his desk for a long
time. He wished fervently that he
could talk with Sam Atkins for just
five minutes now. And he hoped Sam
hadn’t gotten too blistered by his
mentors when he returned home
after fluffing the inquiry he was sent
out on.

There was no chance of course,
that Baker would ever be able to talk
with Sam again. That one fortuitous
encounter would have to do for a
lifetime. But Sam’s great cryptic
statement was slowly beginning to
make sense: When you cease to be
fearful of Authority, you become Au-
thority.

Neither Baker or Wily, or any of
the members of Wily’s lock-step -
staff were Authority. Rather, they all
gave obeisance to the intangible Au-
thority of Science, and stood together
as self-appointed vicars of that Au-
thority, demanding penance for the
slightest blaspherny against it. And
each one stood in living terror of
such censure.

The same ghost haunted the halls
of Government. The smallest civil
servant, in his meanest incivility,
could invoke the same reverence for
that unseen mantle of Authority that
rested, however falsely, on his thin
shoulders.

The ghost existed in but one place,
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the minds of the victims of the
Plague. William Baker had ceased to
recognize or give obeisance to it. He
was beginning to understand the
meaning of Sam Atkins' words.

He was quite sure the grants to
Great Fastern were going to dimin-
ish severely.

\:v ithin six months, the output

from. Clearwater College was phe-
nomenal. The only string that Baker
had attached to his grants was the
provision that the National Bureau of
Scientific Development be granted
the privilege of announcing all new
inventions, discoveries, and signif-
icant reports. This worked to the ad-
vantage of both parties. It gave the
college the prestige of association in
the press with the powerful Govern-
ment agency, and it gave Baker the
association with ‘a prominent scien-
tific discovery. v

During the first month of opera-
tion under the grant, Fenwick ap-
pointed a half dozen “uneducated”
professors to his physical science
staff. These were located with Baker’s
help because they had previously ap-
plied to NBSD for assistance.

The announcement”of the develop-
ments of the projects of these men
was a kind of unearned windfall for
both Baker and Fenwick because
most-of the work had alteady been
done in garages and basements. But
no one objected that it gave both
Clearwater and NBSD a substantial
boost in the public consciousness.

During this period, Baker found

three other small colleges of almost
equal caliber with Clearwater. He
made substantial grants to all of them
and watched their staffs grow in num-

ber and quality of background that

would have shocked George Wily
into apoplexy. Baker's announce-
ments of substantial scientific gains
became the subject of weekly press
conferences.

And also, during this time; he
lowered the ax on Great Eastern and
two other giants whose applications
were pending. He cut them to twen-
ty pet cent of what they were asking.
A dozen of the largest industrial
firms were accorded similar treat-
ment.

Through all this, Pehrson moved
like a man in a nightmare. His first
impulse had been to resign. His sec-
ond was to report the gross misman-
agement of NBSD to some appro-
priate congressman. Before he did
either of these things the reports be-
gan to come in from Clearwater and
other obscure points.

Pehrson was a2 man in whom alle-
giance was easily swayed. His loyalty
was only for the top man of any
heirarchy, and he suddenly began to
regard Baker with an amazed in-

credulity. It seemed akin to witch- .

craft to be able to pull out works of
near genius from the dross material
Baker had been supporting with his
grants. Pehrson wasn’t quite sure how
it had been done although he had
been present throughout the whole
process. He only knew that Baker had
developed a kind of prescience that
was nothing short of miraculous, and
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from now on he was strictly a Baker

man.

. Baker was happy with this out-
come. The problem of Pehrson had
been a bothersome one. Civil Service
regulations forbade his displacement.
Baker had been undecided how to
deal with him. With Pehrson’s ac-
ceptance of the new methods, the

* entire staff swung behind Baker, and

the previous grumblings and com-
plaints finally ceased. He stood on
top in his own office, at least, Baker
reflected.

George H. Wily was not happy,
however. He waited two full days

after receiving the announcement of

NBSD’s grant for the coming year.
He consulted with his Board of Re-
gents and then took a night plane
down to Washington to see Baker.

He was coldly formal as be en-
tered Baker's office. Baker shook his
hand warmly and invited him to sit
down. ‘

“I was hoping you'd drop in again
when you came to town,” said Baker.
“I was sorry we had to ask you for so
much new information, but I appre-

ciate your prompt response.”

Wily’s eyes were frosty. “Is that

why you gave us only two hundred
~ thousand?” he asked.

Baker spread his hands. “I ex-
plained when you were here last that

- we were getting a flood of applica-
. tions. We have been forced to dis-

tribute the money much more broad-
ly than in other years. There is only
so much to go around, you know.”
“There is just as much as you've
ever had,” snapped Wily. “T've
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checked on your over-all appropria-
tion. And there is no increase in
qualified applicants. There is a de-
crease, if anything.

“I've done a little checking on the
grants you've made, Baker. I'd like to
see you defend your appropriation
for that miserable little school called
Clearwater College. I made a detailed
study of- their- staff. They haven't a
single qualified man. Not one with a
background any better than that of
your elevator operator!”

Baker looked up at the ceiling. "I
remember an elevator man who be-
came quite a first rate scientist.”

Wily glared, waiting for explana-
tion, then snorted. “Oh, him—"

“Yes, him,” said Baker.

“That doesn’t explain your wast-
ing of Government funds on such an
institution as Clearwater. It doesn’t
explain your grants to—"

“Let me show you what does ex-
plain my grants,” said Baker. “I have
what I call the Index—with a capital
I, you know—"

“I.don’t care anything about your
explanations or your Index!” Wily
exclaimed. “I'm here to serve notice
that I represent the nation’s interest
as well as that of Great Eastern. And
I am not going to stand by silently
while you mismanage these sacred
funds the way you have chosen to do
in recent months. I don't know
what’s happened to you, Baker. You
were never guilty of such mistakes
before. But unless you can assure me
that the full normal grant can be re-
stored to Great Eastern, I'm going to
see that your office is turned inside
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out by the Senate Committee on Sci-
entific Development, and that you,
personally, are thrown out.”

Wily glared and breathed heavily
after his speech. He sat waiting for
Baker's answer. ;i

Baker gave it when Wily had
stopped panting and turned to drum-
ming his fingers on the desk. “Unless
your record of achievement is better
this year than it has been in recent
years, ‘Great Eastern may not get any
allotment at all next year,” he said
quietly.

Wily shaded toward deep red,
verging on purple, as he rose. “You'll
regret this, Baker! This office belongs
to American Science. I refuse to see
it desecrated by your gross misman-
agement! Good day!”

Baker smiled grimly as Wily
stormed out. Then he picked up the
phone and asked Doris to get Fen-
wick at Clearwater. When Fenwick
finally came on, Baker said, "Wily
was just here. 1 expected he would
be the one. This is going to be it.
Send me everything you've got for
release. We're going to find out how
right Sam Atkins was!”

He called the other maverick
schools he'd given grants, and the
penny ante commercial organizations
he'd set on their feet. He gave them
the same message.

It wasn’t going to be easy or
pleasant, he reflected. The biggest
guns of Scientific Authority would be
trained on him before this was over.

Drew Pearson had the word even

before it reached Baker. Baker read
it at breakfast a week after Wily's
visit. The columnist said, “The next
big spending- agency to come under
the fire of Congressional Investiga-
tion is none other than the high-
echelon National Bureau of Scientific
Development. Dr. William Baker,
head of the Agency, has been accused
of indiscriminate spending policies
wholly unrelated to the national in-
terest. The accusers are a group of
elite universities and top manufac-
turing organizations that have bene-
fited greatly from Baker’s handouts
in years past. This year, Baker is ac-
cused of giving upwards of five mil-
lion dollars to crackpot groups and
individuals who have no standing in
the scientific community whatever.

“If these charges are true, it is dif-
ficult to see what Dr. Baker is up to.
For many years he has had an envi-
able record as a tight-fisted, hard-
headed administrator of these impor-
tant funds. Congress intends to find
out what’s going on. The watchdog
committee of Senator Landrus is ex-
pected to call an investigation early
next week.” :

Baker was notified that same after-
noon.

Senator Landrus was a big, florid

man, who moved about a committee

hearing chamber with the ponderous
smoothness of a luxury liner. He was
never visited by a single doubt about
the rightness of his chosen course—
no matter how erratic it might ap-
pear to an onlooker. His faith in his
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established legislative  procedures
and in the established tenets of Sci-
ence was complete. Since he wore the
shield of both camps, his confidence
in the path of Senator Rebert Lan-
drus was also unmarred by questions.

Baker had faced him many times,
but always as an ally. Now, recogniz-
ing him as the enemy, Baker felt
some small qualms, not because he
feared Landrus, but because so much
was at stake in this hearing. So much
depended on his ability to guide the
whims and uncertainties of this mam-
moth vessel of Authority. -

There was an unusual amount of
press interest in what might have
seemed a routine and unspectacular
hearing. No one could recall a previ-
ous occasion when the recipients had
challenged a Government handout
agency regarding the size of the
handouts. While Landrus made his
opening statement several of the re-
porters fiddled with the idea of a
headline that said something about
biting the hand that feeds. It would-
o't quite come off. £

Wily was invited to make his
statement next, which he did with icy
reserve, never once looking in Ba-
ker’s direction.- He was followed by
two other university presidents and a
string of laboratory directors. The
essence of their remarks was that
Russia was going to beat the pants
off American researchers, and it was
all Baker’s fault.

This recital took up -all of the
morning and half the afternoon of
the first day. A dozen or so corpera-
tion executives were next on the
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docket with complaints that - their
vast facilities were being hamstrung
by Baker's sudden-switch of R & D
funds to less qualified agents. Baker
observed that the ones complaining
were some of those who had never
spent a nickel on genuine research
until the Government began buying
it. He knew that Landrus had not
observed this fact. It would have to
be called to the senator’s attention.

By the end of the day, Landrus
looked grave. It was obvious that he
could see nothing but villainy in
Baker's recent performance. It had
been explained to him in careful de-
tail by some of the most powerful
men in the nation. Baker was cet-
tainly guilty of criminal negligence,
if not more, in derailing these funds
which Congress had intended should
go to the support of the nation’s sci-
entific leaders. Landrus felt a weary
depression. He hadn’t really believed
it would turn out this bad for Baker,
for whom he had had a considerable
regard in times past.

“You have heard the testimony of
these witnesses,” - Landrus said to
Baker. “Do you wish to reply or make
a statement of your own, Dr. Baker?”

“I most certainly do!” said Baker.

Landrus didn't see what was left
for Baker to say. “Testimony will re-
sume tomorrow at nine a.m.,” he said.
“Dr. Baker will present his statement
at that time.”

The press thought it looked bad for
Baker, too. Some papers accused him
openly of attempting to sabotage the

nation’s research program. Wily and
his fellows, and Landrus, were com-
mended for catching this defection
before it progressed any further.

Baker was well aware he was in a
tight spot, and one which he had
deliberately created. But as far as he
could see, it was the only chance of
utilizing the -gift that Sam Atkins
had left him. He felt confident he had
a fighting chance.

His battery of supporters had not
even been noticed in the glare of
Wily's brilliant assembly, but Fen-
wick was there, and Ellerbee. Fen-
wick’s fair-haired boy, George, and a
half dozen of his new recruits were
there. Also present were the heads of
the other maverick schools like Clear-
water, and the presidents—some of
whom doubled as - janitors—of the
minor corporations Baker had spon-
sored. :

Baker took the stand the following
morning, armed with his charts and
displays. He looked completely con-
fident as he addressed Landrus and
the assembly.

“Gentlemen—and  ladies—" " he
said. “The corner grocery store was
one of America's most familiar and
best loved institutions a generation
or two ago. In spite of this, it went
out of business because we refused
to support it. May I ask why we re-
fused to continue to support the cor-
ner grocery?

“The answer is obvious. We began
to find better bargains elsewhere, in
the supermarket. As much as we re-
gret the passing of the oldtime grocer
I'm sure that none of us would seri-
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ously suggest we bring him back.
“For the same reason I suggest
that the time may have come to re-
consider the bargains we have been
getting in scientific developments
and inventions. Americans have al-
ways taken pride in driving a good,
hard, fair bargain. I see no reason why
we should not do the same when we
go into the open market to buy ideas.
“Some months ago I began giving
fresh consideration to the product we
were buying with the millions of

~ dollars in grants made by NBSD. It
~ was obvious that we were buying an

impressive collection of shiny, glass
and metal laboratories. We were
buying giant pieces of laboratory
equipment and monstrous machines
of other kinds. We were getting end-
less quantities of fat reports—they
fill thousands of miles of microfilm.

“Then I discovered an old picture
of what I am sure all unbiased scien-
tists will recognize as the world’s
greatest laboratory—greatest in terms
of measurable output. I brought this
picture with me.”

Baker unrolled the first of his ex-
hibits, a large photographic blowup.
The single, whitehaired figure seated
at a desk was instantly recognized.
Wily and his group glanced at the
picture and glared at Baker.

" “You recognize Dr. Einstein, of
course,” said Baker. “This is a photo-

- graph of him at work in his labora-

tory at the Institute for Advanced
Study at Princeton.”

“We are all familiar with the ap-
pearance of the great Dr. Einstein,”
said Landrus. “But you are not show-
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ing us anything of his laboratory, as
you claimed.”

“Ah, but I am!” said Baker. “This
is all the laboratory Dr. Einstein ever
had. A desk, a chair, some writing
paper. You will note that even the
bookshelves behind him are bare ex-
cept for a can of tobacco. The great-
est laboratory in the world, a place
for a man’s mind to work in peace.
Nuclear science began here.”

Wily jumped to his feet. “This is
absurd! No one denies the greatness
of Dr. Einstein’s work, but where
would he have been without billions
of dollars spent at Oak Ridge, Han-
ford, Los Alamos, and other great
laboratories. To say that Dr. Einstein
did not use laboratory facilities does
not imply that vast expenditures for
laboratories are not necessary!”

“I should like to reverse your ques-
tion, Dr. Wily, and then let it rest,”
said Baker. “What would Oak Ridge,
Hanford, and Los Alamos have done
without Dr. Einstein?”

Senator Landrus floated up from his
chair and raised his hands. “Let us be
orderly, gentlemen. Dr. Baker has the
floor. I should not like to have him
interrupted again, please.” .
Baker nodded his thanks to the
senator. "It has been charged,” Baker
continued, “that the methods of
NBSD in granting funds for research
bave changed in recent times. This is
entirely correct, and I should first like
to show the results of this change.”
He unrolled a chart and pinned it
to the board behind him. “This chart
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shows what we have been paying and
what we have been getting. The black
line on the upper half of theschart
shows the number of millions of dol-
lars spent during the past five years.
Our budget has’ had a moderately
steady rise. The green line shows the
value of laboratories constructed and
equipment purchased. The red line
shows the measure of new concepts
developed by the scientists in these
laboratories, the improvement on old
concepts, and the invention of de-
vices that are fundamentally new in
purpose or function.”

The gallery leaned forward to

-stare at the chart. From press row
came the popping of flash cameras.
“Then a surge of spontaneous com-
ment rolled through the chamber as
the audience observed the sharp rise
of the red line during the last six
months, and the dropping of the
green line.”

Wily was on his feet again. “An
imbecile should be able to see that
the trend of the red line is the direct
result of the previous satisfactory ex-
penditures for facilities. One follows
the other!”

Landrus banged for order.

“That's a very interesting point,”
said Baker. “I have another chart
here”—he unrolled and pinned it—
“that shows the output in terms of
concepts and inventions, plotted
against the size of the grants given to
the institution.”

The curve went almost straight
downhill.

Wily was screaming. “Such data
are absolutely meaningless! Who can

say what constitutes a new' idea, a
new invention? The months of
groundwork—"

“It will be necessary to remove any -

further demonstrators from the hear-
ing room,” said Landrus. “This will
be an orderly hearing if I have to
evict everyone but Dr. Baker and
myself. Please continue, doctor.”

“I am quite willing for my figures
and premises to be examined in all
detail,” said Baker. "I will be glad to
supply the necessary information to
anyone who desires it at the close of
this session. In the meantime, I
should like to present a picture of
the means which we have devised to

" determine whether a grant should be

made to any given applicant.

“T am sure you will agree, Senator
Landrus and Committee members,
that it would be criminal to make
such choices on any but the most
scientific basis. For this reason, we
have chosen to eliminate all elements
of bias, chance, or outright error. We
have developed a highly advanced
scientific tool which we know simply
as The Index.”

B’aker posted another long chart on
the wall, speaking as he went. “This
chart represents the index of an in-
stitution which shall remain anony-
mous as Sample A. However, I would
diréct Dr. Wily’s close attention to
this exhibit. The black median line
indicates the boundary of character-
istics which have been determined
as acceptable or nonacceptable for
grants. The colored areas on either
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side of the median line show strength
of the various factors represented in
any one institution. The Index is very
simple. All that is required is that
fifty per cent of the area above the
line be colored in order to be eligi-
ble for a grant. You will note that in
the case of Sample A the require-
ment is not met.”

Fenwick couldn’t believe his eyes.
The chart was almost like the first
one he had ever seen, the one pre-
pared for Cléarwater College months
ago. He hadn’t even kdown that Bak-
er was still using the idiotic Index.
Something was wrong, he told him-

. self—all wrong.

“The Index is a' composite,” Baker
was saying, “the final resultant of
many individual charts, and it is the
individual charts that will show you
the factors which are measured. These
factors are determined by an analy-
sis of information supplied directly
by the institution.

“The first of these factors is ad-
missions. For a college, it is admis-
sion as a student. For a-corporation,
it is admission as an employee. In
each case we present the qualifica-
tions of the following at college age:
Thomas Edison, Michael Faraday,
Nicholai Tesla, James Watt, Hein-

. rich Hertz, Kepler, Copernicus, Gali-

leo, and Henry Ford. The admissibil-
ity of this group of the world’s sci-
entific and the inventive leaders is
shown here.” Baker pointed to a min-
ute dab of red on the chart.
“Gentlemen of the Committee,” he
said, “would you advise me to sup-

"'port with a million-dollar grant an
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institution that would close its doors
to minds like those of Edison and
Faraday?”

The roar of surf seemed to fill the
committee room as Landrus banged
in vain on the table. Photographers’
flashes lit the scene with spurts of
lightning. Wily - was on his feet
screaming, and Baker thought he
heard the word, “Fraud!” repeated
numerous times. Landrus was finally
heard, “The room will be cleared at
the next outburst!”

Baker wondered if he ever did
carry out such a threat.

But Wily prevailed. “No such cues-
tion was ever asked,” he cried. My
organization was never asked the ri-
diculous question of whether or not
it would admit these men. Of course
we would admit them if they were
known to us!” :

“I should like to answer the gen-
tleman’s objection,” Baker said to
Landrus.

The senator nodded reluctantly.

“We did not, of course, present
these men by name. That would have
been too obvious. We presented them
in terms of their qualifications at the
age of college eéntrance. You see
how many would have been turned
down. How many, therefore, who
are the intellectual equals of these
men are also being turned down? Dr.
Wily says they would be admitted if
they were known. But of course they
could not be known at the start of
their careers!”

'Bakgr turned the chart and'quickly
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substituted another. “The second
standard is that of creativeness. We
simply asked the applicants to de-
scribe ten or more new ideas of spec-
ulations entertained by each member
of the staff during the past year.
When we received this information,
we did not even read the descrip-
tions; we merely plotted the degree
of response. As you see, the iastitu-
tion represented by Sample A does
not consider itself long on specula-
tive ideas.”

A titter rippled through the audi-
ence. Baker saw Wily poised, beet-
red, to spring up once more; then
apparently he thought better of it
and slumped in his seat.

“Is this a fair test?” Baker asked
rhetorically. “I submit that it is. An
institution that is in the business of
fostering creativeness ought to be
guilty of a few new ideas once in a
while!”

He changed charts once more and
faced the listeners. “We have more
than twenty such factors that go into
the composition of the Index. I will
not weary you with a recital of all of

them, but I will present just one’

more. We call this the area of com-
munication, and it is plotted here for
Sample institution A.”

Again, a dismal red smudge
showed up at the bottom of the
sheet. Fenwick could hardly keep
from chuckling aloud as he recalled
the first time he had seen such a
chart. He hoped Baker was putting
it over. If the reaction of the gallery
were any indication, he was doing so.

“A major activity of scientists in all,

ages has been writing reports of
their activities. If a man creates
something new and talks only to
himself about it, the value of the man
and his discovery to the world is a
big round zero. If a man creates
something new and tells the ‘whole
world. about it, the value is at a
maximum. Somewhere in between
these extremes lies the communica-
tive activity of the modern scientist.

“There was a time when the scien-
tist was the most literate of men, and
the writing of a scientific report was
a work of literary art. The lectures of
Michael Faraday, Darwin’s account
of his great research—these are liter-
ate reading still.

“There are few such men among
us today. The modern scientists sel-
dom speak to you and me, but only
to each other. To the extent their
circle of communication is limited,
so is their value. Shall we suppert the
man who speaks to the world, or the
man who speaks only in order to hear
his own echo?”

He had them now, Fenwick was
convinced. He could quit any time
and be ahead. The gallery was smiling
approval, The press was nodding and
whispering to each other. The sena-
tors wouldn’t be bhuman if they
weren’t moved.

Baker swept aside all these charts
now and placed another series be-
fore the audience. “This is the Index
on an institution to whom we have
given a sizable grant,” he said. “Is
there anyone here who would ques-
tion our decision? ks

“This institution would have ac-
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cepted every one of the list of scien-
tists I gave you a moment ago. They
would have had their ‘chance here.
This. institution has men in whom

_new ideas pop up like cherry blos-

soms in the spring. I don’t know how
many of them are good ideas. No one
can tell at this stage, but, at least,

‘these men are thinking—which is a

basic requirement for producing sci-
entific discovery.

“Finally, this institution is staffed
by men who can’t be shut up. They

‘don’t communicate merely with each

other. They talk about their ideas to
anyone who comes along. They write
articles for little publications and for

‘big ones. They are in the home me-

chanics’ journals and on publishers’
book lists.

“Most important of all, these are
some of the men responsible for the
red line on the first curve I showed

- you. These are the men who have
- produced the most new developments

and inventions with the least amount
of money.

“I leave it to you, gentlemen. Has
thée National Bureau of Scientific De-

“ velopment chosen correctly, or should

we return to our former course?”
There wete cheers and applause as

- Baker ‘sat down. Landrus closed the

hearing with the announcement that

‘ the evidence would be examined at

length and a report issued. Wily hur-
ried forward to buttonhole him as the
crowd filed out.

It was a good show,” Fenwick said,
“but I'm still puzzled by what you've
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done. This new Index is really just
about as phony as your old one.”

They were seated in Baker’s office
once more. Baker smiled and glanced
through the window beyond Fenwick.
“T suppose so,” Baker admitted finally,
“but do you think Wily will be able
to convince Landrus and his commit-
tee of that no matter how big a din-
ner he buys him tonight?”

“No—I don’t think he will.”

“Then we've accomplished our put-
pose. Besides, there’s a good deal of
truth buried in the Index. It's no lie
that we can give them scientific re-
search at a cheaper price than ever
before.” _

“But what was the purpose you
were trying to accomplish?”

Baker hesitated. “To establish my-
self as an' Authority,” he said, finally.
“After today, I will be the recognized
Authority on how to manage the na-
tion’s greatest research and develop-
ment program.”

Fenwick stared, then gasped. “Au-
thority—you? This is the thing you
were trying to fight. This is the great
Plague Sam Atkins taught you—"

Baker was shaking his head and
laughing. “No. Sam Atkins didn't
tell me that one man could become
immune and fight the Plague headon
all by himself. He taught me some-
thing else that I didn’t understand for
a long time. He told me that he who
ceases to fear Authority becomes Au-
thority.

“To become Authority was the last
thing in the world I wanted. Bur fi-
nally T recognized what Sam meant;
it was the only way I could ever ac-
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complish anything in the face of
this Plague. You can’t tell men of
this culture that it is wrong to put
themselves in total agreement with
Authority. If that's the program on
which they've chosen to function, the
destruction of the program would de-
stroy them, just as it did me. There
had to be another way. h

“If men are afraid of lions, you
don’t teach them it's wrong for men
to be afraid of beasts; you teach them
how to trap lions.

“If men are afraid of new knowl-
edge-experiences, you don’t teach
them that new knowledge is not to be
feared. There was a time when men
got burned at the stake for such ef-
forts. The response today is not en-
tirely different. No—when men are
afraid of knowledge you teach them
to trap knowledge, just as you might
teach them to trap lions.

“I can do this now because I have
shown them that I am an Authority.
I can lead them and it will not frac-
ture their basic program tapes, which
instruct them to be in accord with
Authority. I can stop their battle
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against those who are not possessed of
the Plague. It may even be that I can
change the course of the Plague. Who
knows?”

Fenwick was silent for a long time.
Then he spoke again. “I read some-
where about a caterpillar that’s ealled
the Processionary Caterpillar. Sever-
al of them hook up, nose to fanny,
and travel through a forest wherever
the whims of the front caterpillar take
them.

“A naturalist once took a train of
Processionary Caterpillars and placed
them on the rim of a flower pot in a
continuous chain. They marched for
days around the flower pot, each one
supposing the caterpillar in froat of
him knew where he was going. Each
was the Authority to the one behind.
Food and water were placed nearby,
but the caterpillars continued march-
ing until they dropped off from ex-
haustion.”

Baker frowned. “And what’s that
got to do with—?"

“You,” said Fenwick. “You just led
the way down off the flower pot. You
just got promoted to head caterpillar.”

Generally,

totally useless things

So— maybe there is

Pandemic

human beings don’t do
consistently and widely.

something to it—

BY J. F. BONE

B “We call it Thurston’s Disease for
two perfectly good reasons,” Dr.
Walter Kramer said. “He discovered
it—and he was the first to die of it.”
The doctor fumbled fruitlessly
through the pockets of his lab coat.
“Now where the devil did I put those
matches?”

“Are these what you're looking
for?” the trim blonde in the gray
seersucker uniform asked. She picked
a small box of wooden safety match-
es from the littered lab table beside
her and handed them to him.

“Ah,” Kramer said. “Thanks.
Things have a habit of getting lost
around here.”

“I can believe that,” she said as
she eyed the frenzied disorder around
her. Her boss wasn't much better
than his laboratory, she decided as
she watched him strike a match
against the side of the box and apply
the flame to the charred bowl of his
pipe. His long dark face became half
obscured behind a cloud of bluish

smoke as he puffed furiously. He

looked like a lean untidy devil re-
cently escaped from hell with his
thick brows, green eyes and lank
black hair highlighted intermittently
by the leaping flame of the match.
He certainly didn’t look like a pathol-
ogist. She wondered if she was going
to like working with him, and shook
her head imperceptibly. Possibly, but
not probably. It might be difficult be-
ing cooped up here with him day aft-
er day. Well, she could always quit
if things got too tough. At least there
was that consolation.

He draped his lean body across a
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lab stool and leaned his elbows on its
back. There was a faint smile on his
face as he eyed her quizzically.
“You're new,” he said. “Not just to
this lab but to the Institute.”

She nodded. "I am, but how did
you know?”

“Thurston’s Disease. Everyone in
the Institute knows that name for the
plague, but few outsiders do.” He
smiled sardonically. “Virus pneumon-
ic plague—that’s a better term for
public use. After all, what good does
it do to advertise a doctor’s stupid-
ity?”

She eyed him curiously. “De mor-
tuis?” she asked.

He nodded. “That’s about it. We
may condemn our own, but we don’t

 like laymen doing it. And besides,

Thurston had good intentions. He
never dreamed this would happen.”

“The road to hell, so I hear, is
paved with good intentions.”

“Undoubtedly,” Kramer said dry-
ly. “Incidentally, did you apply for
this job or were you assigned?”

“I applied.”

“Someone should have warned you
I dislike clichés,” he said. He paused
a moment and eyed her curiously.
“Just why did you apply?” he asked.
“Why are you imprisoning yourself
in a sealed laboratory which you
won'’t leave as long as you work here,
You know, of course, what the con-
ditions are. Unless you resign or are
carried out feet first you will remain
here . . . have you considered what
such an imprisonment means?”

“I considered it,” she said, “and it
doesn’t make any difference. I have
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no ties outside and I thought I could
help. I've had training. I was a nurse
before I was married.”

“Divorced?”

“Widowed.”

Kramer nodded. There were plen-
ty of widows and widowers outside.
Too many. But it wasn’t much worse
than in the Institute where, despite
precautions, Thurston’s disease took
its toll of life.

“Did they tell you this place is
called the suicide section?” he asked.

She nodded.

“Weren’t you frightened?”

“Of dying? Hardly. Too many
people are doing it nowadays.”

He grimaced, looking more satanic
than ever. “You have a point,” he ad-
mitted, “but it isn’t a good one.
Young people should be afraid of
dying.”

“You're not.”

‘I'm not young. I'm  thirty-five,
and besides, this is my business. I've
been looking at death for eleven
years. I'm immune.”

“I haven't your experience,” she
admitted, “but I have your attitude.”

“What'’s your name?” Kramer said.

“Barton, Mary Barton.”

“Hm-m-m. Well, Mary—I can’t
turn you down. I need you. But I
could wish you had taken some other
job.”

“I'll survive.”

He looked at her with faint ad-
miration in his greenish eyes. “Per-
haps you will,” he said. “All right.
As to your duties—you will be my
assistant, which means you'll be a
dishwasher, - laboratory technician,
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secretary, junior pathologist, and
coffee maker. Tl help you with all
the jobs except the last one. I make
lousy coffee.” Kramer grinned, his
teeth a white flash across the dark-
ness of his face. “Youll be on call
twenty-four hours a day, underpaid,
overworked, and in constant danger
until we lick Thurston’s virus. You'll
be expected to handle the jobs of
three people unless I can get iore
help—and I doubt that I can. People
stay away from here in droves.
There’s no future in it.”

Mary smiled wryly. “Literally or
figuratively?” she asked.

He chuckled. “You have a nice
sense of graveyard humor,” he said.
“It’ll help. But don’t get careless. As-
sistants are hard to find.”

She shook her head. “I won’t.
“While I'm not afraid of dying I don’t
want to do it. And I have no illusions
about the danger. I was briefed
quite thoroughly.”

“They wanted you to work up-
stairs?”

She nodded.

I suppose they need help, too.
Thurston’s Disease has riddled the
- medical profession. Just don’t forget
that this place can be a’death trap.
One mistake and you've had it. Nat-
urally, we take every precaution, but
with a virus no protection is abso-
lute. If you're careless and make er-
rors in procedure, sooner or later one
of those submicroscopic protein mole-
cules will get into your system.”
“You're still alive.”

“So I am,” Kramer said, “but I
don’t take chances. My predecessor,
my secretary, my lab technician, my

junior pathologist, and my dishwasher -

all died of Thurston’s Disease.” He
eyed her grimly. “Still want the job?”
he asked.

“I lost a husband and a three-year
old son,” Mary said with equal grim-
ness. “That's why I'm here. I want to
destroy the thing that killed my fam-
ily. I want to do something. I want
to be useful.”

He nodded. “I think you can be,”
he said quietly.

“Mind if I smoke?” she asked. “T .

need some defense against that pipe

of yours.” :

“No—go ahead. Out here it’s all
right, but not in the security section.”
‘Mary took a package of cigarettes
from her pocket, lit one and blew
a cloud of gray smoke to mingle with
the blue haze from Kramer’s pipe.

“Comfortable?” Kramer asked.

She nodded.

He looked at his wrist watch. “We
have half an hour before the roll tube
cultures are ready for examination.
That should ‘be enough to tell you
about the modern Pasteur and his
mutant virus. Since your duties will
primarily involve Thurston’s Disease,
you'd better know something about
it” He settled himself more com-
fortably across the lab bench and
went on talking in a dry schoolmas-
terish voice. “Alan Thurston was an
immunologist at Midwestern Univer-
sity Medical School. Like most men
in the teaching trade, he also had a
research project. If it worked out,
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he’d be one of the great names in
medicine, like Jenner, Pasteur, and
Salk. The result was that he pushed
it and wasn’t too careful. He wanted
to be famous.”

“He’s well known now,” Mary said.
“at least within the profession.”

“Quite,” Kramer said dryly. “He
was working with gamma radiations
on microorganisms, trying to pro-
duce a mutated strain of Micrococcus
pyogenes that would have enhanced
antigenic properties.”

“Wait a minute, doctor. It’s been
four years since I was active in nurs-
ing. Translation, please.”

Kramer chuckled. “He was trying
to make a vaccine out of a common
infectious organism. You may know

it better as Staphylococcus. As you

know, it's a pus former that’s made
hospital life more dangerous than it
should be because it develops resist-
ance to antibiotics. What Thurston
wanted to do was to produce a strain
that would stimulate resistance in the
patient without causing disease—
something that would help patients
protect themselves rather than rely
upon doubtfully effective antibiotics.”

That wasn't a bad idea.”

“There was nothing wrong with it.
The only trouble was that he wound

- up with something else entirely. He

was like the man who wanted to
make a plastic suitable for children’s
toys and ended up with a new explo-
sive. You see, what Thurston didn’t
realize was that his cultures were con-
taminated. He'd secured them from

_ the University Clinic and had, so he

thought, isolated them. But somehow
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he'd brought a virus along—probably
one of the orphan group or possibly
a phage.”

“Orphan?”

“Yes—one that was not a normal
inhabitant of human tissues. At any
rate there was a virus—and he mu-
tated it rather than the bacteria. Ac-
tually, it was simple enough, rela-
tively speaking, since a virus is infi-
nitely simpler in structure than a
bacterium, and hence much easier to
modify with ionizing radiation. So he
didn’t produce an antigen—he pro-
duced a disease instead. Naturally, he
contacted it, and during the period
between his infection and death he
managed to infect the entire hospi-
tal. Before anyone realized what they
were dealing with, the disease
jumped from the hospital to the col-
lege, and from the college to the
city, and from the city to—"

“Yes, I know that part of it. It’s
all over the world now—killing peo-
ple by the millions.” :

\;-\/ ell,” Kramer said, “at least it’s
solved the population explosion.” He
blew a cloud of blue smoke in Mary’s
direction. “And it did make Thurston
famous. His name won’t be quickly -
forgotten.”

She coughed. “I doubt if it ever
will be,” she said, “but it won’t be re-
membered the way he intended.”

He looked at her suspiciously.
“That cough—"

“No, it’s not Thurston’s Disease.
It’s that pipe. It’s rancid.”

“It helps me think,” Kramer said.
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“You could try - cigarettes—or
candy,” she suggested.

“I'd rather smoke a pipe.”

“There’s cancer of the lip and
tongue,” she said helpfully.

“Don’t quote Ochsner. I don’t
agree with him. And besides, you
smoke cigarettes, which are infinitely
worse.”

“Only four or five a day. I don’t
saturate my system with nicotine.”

“In another generation,” Kramer
observed, “you’d. have run through
the streets of the city brandishing an
ax smashing saloons. You're a lineal
descendent of Carrie Nation.” He
puffed quietly until his head was sur-
rounded by a nimbus of smoke. “Stop

trying to reform me,” he added.
“You haven't been here long
enough.”

“Not even God could do that, ac-
cording to the reports I've heard,”
she said.

He laughed. “I suppose my reputa-
tion gets around.”

“It does. - You're an opinionated
slave driver, a bully, an intellectual
tyrant, and the best pathologist in
this center.” :

“The last part of that sentence
makes up for unflattering honesty of
the first,” Kramer said. “At any rate,
once we realized the situation we
went to work to correct it. Institutes
like this were established everywhere
the disease appeared for the sole pur-
pose of examining, treating, and ex-
perimenting with the hope-of finding
a cure: This section exists for the
evaluation of treatment. We check
the human cases, and the primates in

the experimental laboratories. dt is
our duty to find out if anything the
boys upstairs try shows any promise.
We were. a pretty big section once,
but Thurston’s virus has whittled us
down. Right now there is just you
and me. But there’s still enough
work to keep us busy. The experi-
ments are still going on, and there
are still human cases, even though
the virus has killed off most of the
susceptibles. We've evaluated over a
thousand - different drugs and treat-
ments in this Institute alone.

“And none of them have worked?”

“No—but that doesn’t- mean the
work’s been useless. The research has
saved others thousands of man hours
chasing false leads. In this business
negative results are almost as impor-
tant as positive ones. We may never
discover the solution, but our work
will keep others from- making the
same mistakes.”

“I never thought of it that way.”

“People seldom do. But if you
realize that this is international, that
every worker on Thurston’s Disease
has a niche to fill, the picture will be
clearer. We're doing ouf part inside
the plan. Others are, too. And there
are thousands of labs involved. Some-
where, someone will find the answer.
It probably won’t be us; but we'll
help get the problem solved as quick-
ly as possible. That's the important
thing. It’s the biggest challenge the
race has ever faced—and the most
important. It's a question of sur-
vival” Kramer’s voice was sober.
“We have to solve this. If Thurston’s

‘Disease isn’t checked, the human-
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.race will become extinct. As a result,
for the first time in history all man-
kind is working together.”

“All? You mean the Communists

. are, too?”

. "Of course. What's an ideology if

~there are no people to follow it?”"

Kramer knocked the ashes out of his
pipe, looked at the laboratory clock
and shrugged. “Ten minutes more,”
hes said, “and these tubes will be
ready. Keep an eye on that clock
and let me know. Meantime you can
straighten up this lab and find out
where things are. I'll be in the office
" checking the progress reports.” He
- turned - abruptly away, leaving her
-standing in the middle of the clut-
tered laboratory.

“Now what am I supposed to do
“here?” Mary wondered aloud. “Clean
up, he says. Find out where things
- are, he says. Get acquainted with
the place, he says. I could spend a
month doing that.” She looked at
 the littered bench, the wall cabinets

- with sliding doors half open, the jars

- of reagents sitting on the sink, the

' ‘drainboard, on top of the refrigera-

“tor and on the floor. The disorder
was appalling. “How he ever man-
ages to work in here is beyond me.

* I suppose that I'd better start some-
where—perhaps I can get these bot-
tles in some sort of order first.” She
sighed and moved toward the wall
* cabinets. “Oh well,” she. mused, “I
asked for this.”

Didn’t‘ you hear that buzzer?”

* Kramer asked.
 PANDEMIC

- “Was that for me?” Mary said;
looking up from a pile of bottles and
glassware she was sorting,

“Partly. It means they've sent us
another post-mortem from upstairs.”

“What is it?”

“I don’t know—man or monkey, it
makes no difference. Whatever, it is,
it's Thutston’s Disease. Come afong.

. You might as well see what goes en

in our ultra modern necropsy suite.”

“I'd like to.” She put down the bot-
tle she was holding and followed
him to a green door at the rear of
the laboratory.

“Inside,” Kramer said, “you will
find a small anteroom, a shower, and
a dressing room. Strip, shower, and
put on a clean set of lab coveralls and
slippers which you will find in the
dressing room. You'll find surgical
masks in the wall cabinet beside
the lockers. Go through the door be-
yond the dressing room and wait for
me there. I'll give you ten minutes.”

“We do this both ways,” Kramer
said as he joined her in the narrow
hall beyond the dressing room. “We'll
reverse the process going out.”

“You certainly carry security to a
maximum,” she said through the
mask that covered the lower part of
ber face.

“You haven’t seen anything yet,”
he ‘said as he opened a door in the
hall. “Note the positive air pressure,”
he said. “Theoretically nothing can
get in here except what we bring
with us. And we try not to bring
anything.” He stood aside to show her
the glassed-in cubicle overhanging a
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bare room dominated by a polished
steel post-mortem table that glittered
in the harsh fluorescent lighting.
Above the table a number of jointed
rods and clamps hung from the ceil-
ing. A low metal door and series of
racks containing instruments and
glassware were set into the opposite
wall together with the gaping circu-
lar orifice of an open autoclave.

“We work by remote control, just
like they do at the AEC. See those
handlers?” He pointed to the control
console set into a small stainless steel
table standing beside the sheet of
glass at the far end of the cubicle.
“They’re connected to those gadgets
up there.” He indicated the jointed
arms hanging over the autopsy table
in the room beyond. "I could per-
form a major operation from here
and never touch the patient. Using
these I can do anything I could in
person with the difference that there’s
a quarter inch of glass between me
and my work. I have controls that
let me use magnifiers, and even do
microdissection, if necessary.”

“Where’s the cadaver?” Mary
asked.

“Across the room, behind that
door,” he said, waving at the low,
sliding metal partition behind the ta-
ble. “It's been prepped, decontami-
nated and ready to go.”

“What happens when
through?”

“Watch.” Dr. Kramer pressed a
button on the console in front of him.
A section of flooring slid aside and
the table tipped. “The cadaver slides
off that table and through that hole.

you're

Down below is a highly efficient cre-
matorium.”

Mary shivered. “Neat and effec-
tive,” she said shakily.

“After that the whole room is
sprayed with germicide and sterilized
with live steam. The insttuments go
into the autoclave, and thirty minutes
later we’re ready for another post-

* mortem.”

“We use the handlers to put speci-
mens into those jars,” he said, point-
ing to a row of capped glass jars of
assorted sizes on a wall rack behind
the table. “After they’re capped, the
jars go onto that carrier beside the
table. From here they pass through
a decontamination chamber and into
the remote-control laboratory across
the hall where we can run biochemi-
cal and histological techniques. Fin-
ished slides and mounted specimens
then go through another decontami-
nation process to the outside lab.
Theoretically, this place is proof
against anything.”

“It seems to be,” Mary said, ob-
viously impressed. “T've never seen
anything so elegant.”

“Neither did I until Thurston’s Dis-
ease became a problem.” Kramer
shrugged and sat down behind the
controls. “Watch, now,” he said as
he pressed a button. “Let’s see what's
on deck—man or monkey. Want to
make a bet? I'll give you two to one
it's a monkey.”

She shook her head. y

The low door slid aside and a steel
carriage emerged into the necropsy
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room bearing the nude body of a
man. The corpse gleamed pallidly un-
der the harsh shadowless glare of the
fluorescents in the ceiling as Kramer,
using the handlers, rolled it onto the
post-mortem table and clamped it in
place on its back. He pushed another
button and the carriage moved back
into the wall and the steel door slid
shut. “That’ll be decontaminated,” he
said, “and sent back upstairs for
another body. I'd have lost,” he re-
marked idly. “Lately the posts have
been running three to one in favor of
monkeys.”

He moved a handler and picked
up a heavy scalpel from the instru-
ment rack. “There’s a certain advan-
tage to this,” he said as he moved
the handler delicately. “These gad-
gets give a tremendous mechanical
advantage. I can cut right through
small bones and cartilage without
using a saw.”

“How nice,” Mary said.- “I expect
you enjoy yourself.”

“I couldn’t ask for better equip-
ment,” he replied noncommittally.
With deft motion of the handler he

ildrew the scalpel down across the



chest and along the costal margins
in the classic inverted “Y” incision.
“We'll take a look at the thorax first,”
he said, as he used the handlers to
pry open the rib cage and expose the
thoracic viscera.” “Ah! Thought so!
See that?” He pointed with a small
handler that carried a probe. “Look
at those lungs.”. He swung a viewer
into place so Mary could see better.
“Look -at those abscesses and necro-
sis. It's Thurston’s Disease, all right,
with secondary bacterial invasion.”
The grayish solidified masses of
tissue looked nothing like the normal
pink appearance of healthy lungs.
Studded with yellowish spherical ab-
scesses they lay swollen and engorged
within the gaping cavity of the chest.
“You know the pathogenesis of
Thurston’s Disease?” Kramer asked.
Maty shook her head, her face
yellowish-white in the glare of the
- fluorescents. f .
“It begins with a bronchial cough,”
Kramer said. “The virus attacks the
bronchioles first, destroys them, and
_passes into the deeper tissues of the
lungs. As with most virus diseases
there is a transitory leukopenia—a
drop in the total number of white
blood cells—and a rise in tempera-
ture of about two or three degrees.

As the virus attacks the alveolar

structures, the temperature rises and
the white blood cell count becomes
elevated. The lungs become inflamed
and painful. There is a considerable
quantity of lymphoid exudate and
pleural effusion. Secondary invaders
and pus-forming bacteria follow the
viral destruction of the lung tissue
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and form abscesses. Breathing be- .
comes progressively more difficult as
more lung tissue is destroyed. Hepa-

tization and necrosis inactivate more

lung tissue as the bacteria get in their
dirty work, and finally the patient .

suffocates.”

“But what if the bacteria are con-
trolled by antibiotics?”

“Then the virus does the job. It

produces atelectasis followed by pro- °
gressive necrosis of lung tissue with

gradual liquefaction of the parenchy-
ma. It’s slower, but just as fatal. This
fellow was lucky. He apparently
stayed out of here until he was al-
most dead. ‘Probably he’s had the
disease for about a week. If he'd
have come in early, we could have
kept him alive for maybe a month,

‘The end, however, would have been

the samre.”
“It’s a terrible thing,” Mary said

faintly.

“You'll get used to it. We get one
or two every day.” He shrugged.
“There’s nothing here that's interest-
ing,” he said as he released the
clamps and tilted the table. For what
seemed to Mary an interminable
time, the cadaver clung to the pol-
ished steel. Then abruptly it slid off
the shining surface and disappeared
through the square hole in the floor.
“We'll clean up now,” Kramer said
as he placed the instruments in the
autoclave, closed the door and
locked it, and pressed three buttons
on the console.

From jets embedded in the walls,
a fine spray filled the room with fog.

“Germicide,” Kramer said. “Later,

there’ll be steam. That’s all for now.
Do you want to go?”

Mary nodded.

“If you feel a little rocky there’s

~a bottle of Scotch in my desk. I'll

split a drink with you when we get
out of here.”

“Thanks,” Mary said. “I think I
could use one.”

Barton! Where is the MacNeal
stain!” Kramer’s voice came from the
lab. “I left it on the sink and it’s
gone!”

“It’s with the: other blood stains

~ and reagents. Second drawer from

the right in the big cabinet. There’s
a label on the drawer.” Mary called
from the office. “If you can wait un-

til I finish filing these papers, I'll come.

in and help you.”

“I wish_you would,” Kramer’s
voice was faintly exasperated. “Ever
since you've organized my lab I

_can’t find anything.”

“You just have a disorderly mind,”
Mary said, as she slipped the last

- paper into its proper folder and

closed the file. “I'll be with you in a

- minute.”

“I don’t dare lose you,” Kramer

- said as Mary came into  the lab..

“You've made yourself indispensable.
It'd take me six months to undo what

_you've done in one. Not that I mind,”

he amended, “but I was used to
things the way they were.” He looked

“around the orderly laboratory with a
- mixture of pride and annoyance.
- “Things are so neat they’re almost

painful.”
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“You look more like a pathologist
should,” Mary said as she deftly re-
moved the tray of blood slides from
in front of him and began to run the
stains. “It's my job to keep you free
to think.”

“Whose brilliant idea is that?
Yours?”

“No—the Director’s. He told me
what my duties were when I came
here. And I think he’s right. You
should be using your brain rather
than fooling around with blood stains
and sectioning tissues.”

“But I like to do things like that,”
Kramer protested. “It’s relaxing.”

“What right have you to relax,”
Mary said. “Outside, people are dy-
ing by the thousands and you want
to relax. Have you' looked at the
latest mortality reports?”

“No—?

“You should. The WHO estimares
that nearly two billion people have
died since Thurston’s Disease first ap-
peared in epidemic proportions.
That’s two out of three. And more
are dying every day. Yet you want
to relax.”

“T know,” Kramer said, “but what
can we do about it. We're working
but we’re getting no results.”

“You might use that brain of
yours,” Mary said bitterly. “You're
supposed to be a scientist. You have
facts. Can’t you put them together?”

‘I don’t know.” He shrugged.
“I've been working on this problem
longer than you think. I come down
here at night—"

“I know. I clean up after you.”

“T haven’t gotten anywhere. Sure,
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we can isolate the virus. It grows
nicely on monkey lung cells. But
that doesn’t help. The thing has no
apparent antigenicity. It parasitizes,
but it doesn’t trigger any immune re-
action. We can kill it, but the
strength of the germicide is too great
for living tissue to tolerate.”

“Some people seem to be immune.”

“Sure they do—but why?”

“Don’t ask_me. I'm not the scien-
tist.”

“Play like one,” Kramer growled.
“Here are the facts. The disease at-
tacks people of all races and ages. So
far every one who is attacked dies.
Adult Europeans and Americans ap-
pear to be somewhat more resistant
than others on a population basis.
Somewhere around sixty per cent of
them are still alive, but it’s wiped out
better than eighty per cent of some
groups. Children get it worse. Right
now I doubt if one per cent of the
children born during the past ten
years are still alive.”

“It’s awful! " Mary said.

“It’s worse than that. It’s extinction.
Without kids the race will die out.”
Kramer rubbed his forehead.

“Have you any ideas?”

“Children have less resistance,”
Kramer replied. “An adult gets ex-
posed to a number of diseases to
which he builds an immunity. Possi-
bly one of these has a cross immunity
against Thurston’s virus.”

“Then why don’t you work on that
line?” Mary asked.

“Just what do you think I've been
doing? That idea was put out months
ago, and everyone has been taking a

crack at it. There are twenty-four
laboratories working full time on that
facet and God knows how many more
working part time like we are. T've
screened a dozen common diseases,
including the six varieties of the
common cold virus. All, incidentally,
were negative.”

“Well—are you going to keep on
with it?”

“I have to.” Kramer rubbed his
eyes. “It won't let me sleep. I'm sure
we're on the right track. Something
an adult gets gives him resistance or
immunity.” He shrugged. “Tell you
what. You run those bloods out and
TI'll go take another look at the data.”
He reached into his lab coat and pro-
duced a pipe. “Tll give it another
try.”

“Sometimes I wish you'd read with-
out puffing on that thing,” Mary said.

“Your delicate nose will be the
death of me yer—" Kramer said.

“It's my lungs I'm worried about,”
Mary said. “They’l probably look like
two pieces of well-tanned leather if I
associate with you for another year.”

“Stop complaining. You've gotten
me to wear clean lab coats. Be satis-
fied with a limited victory,” Kramer
said absently, his eyes staring unsee-
ingly at a row of reagent bottles on
the bench. Abruptly he nodded. “Fan-
tastic,” he muttered, “but it'’s worth a
check.” He left the room, slamming
the door behind him in his hurry.

That man!” Mary murmured. “He'd
drive a saint out of his mind. If I
wasn’t so fond of him I'd quit. If
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_ anyone told me I'd fall in love with a

pathologist, I'd have said they were
crazy. I wish—" Whatever the wish
was, it wasn't uttered. Mary gasped
and coughed rackingly. Carefully she
moved back from the bench, opened
a drawer and found a thermometer.
She put it in her mouth. Then she
drew a drop of blood from her fore-
finger and filled a red and white cell
pipette, and made a smear of the re-
mainder.

She was interrupted by another
spasm of coughing, but she waited
until the paroxysm passed and went
methodically back to her self-appoint-
ed task. She had done this many times
before. It was routine procedure to
check on anything that might be
Thurston’s Disease. A cold, a sore
throat, a slight difficulty in breathing
—all demanded the diagnostic check.
It was as much a habit as breathing.
This was probably the result of that
cold she’d gotten last week, but there
was nothing like being sure. Now let’s
see—temperature 99.5 degrees, red
cell count 4145 million. White cell
count . . . oh! 2500 . . . leukope-

-nia! The differential showed a vit-

tual absence of polymorphs, lympho-
cytes and monocytes. The whole slide
didn’t have two hundred. Eosinophils
and basophils way up—twenty and
fifteen per cent respectively—a rela-
tive rise rather than an absolute one
—leukopenia, no-doubt about it.

She shrugged. There wasn’'t much
question. She had Thurston’s Disease:
It was the beginning stages, the harsh
cough, the slight temperature, the

~ leukopenia. Pretty soon her white cell
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count would begin to rise, but it
would rise too late. In fact, it was al-
ready too late. It’s funny, she thought.
I'm going to die, but it doesn’t fright-
en me. In fact, the only thing that
bothers me is that poor Walter is go-
ing to have a terrible time finding
things. But I can’t put this place the
way it was. I couldn’t hope to.

She shook ber head, slid gingerly
off the lab stool and went to the hall
door. She’d better check in at the
clinic, she thought. There was bed
space in the hospital now. Plenty of it.
That hadn’t been true a few months
ago but the only ones who were dying
now were the newborn and an occa-
sional adult like herself. The epidem-
ic had died out not because of lack of
virulence but because of lack of vic-
tims. The city outside, one of the first
affected, now had less than forty per
cent of its people left alive. It was a
hollow shell of its former self. People
walked its streets and went through
the motions of life. But they were
not really alive. The vital criteria
were as necessary for a race as for an
individual. Growth, reproduction, ir-
ritability, metabolism—Mary  smiled
wryly. Whoever had authored that
hackneyed mnemonic that life was a
“grim” propesition never knew how
right he was, particularly when one of
the criteria was missing.

The race couldn’t reproduce. That
was the true horror of Thurston’s Dis-
ease—not how it killed, but who it
killed. No children played in the
parks and playgrounds. The schools
were empty. No babies were pushed
in carriages or taken on tours through
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the supermarkets in shopping carts.
No advertisements of motherhood, or
children, or children’s things were in
the newspapers or magazines. They
were forbidden subjects—too danger-
ously emotional to touch. Laughter
and shrill young voices had vanished
from the earth to be replaced by the
drab grayness of silence and waiting.
Death had laid cold hands upon the
hearts of mankind and the survivors
were frozen to numbness.

Iz was odd, she thought, how wrong
the prophets were. When Thurston’s
Disease broke into the news there
were frightened predictions of the
end of civilization. But they had not
materialized. There were no mass in-
surrections, no rioting, no organized
violence. Individual excesses, yes—
but nothing of a group nature. What
little panic there was at the begin-
ning disappeared once people real-
ized that .there was no place to go.
And a grim passivity had settled upon
the survivors. Civilization did not
break down. It endured. The me-
chanics remained intact. People bad
to do something even if it was only
routine counterfeit of normal life—
the stiff upper lip in the face of dis-
aster.

It would have been far more odd,
Mary decided, if mankind had given
way to panic. Humanity had survived
other plagues nearly as terrible as
this—and racial memory is long. The
same grim patience of the past was
here in the present. Man would some-
how survive, and civilization go on.

It was inconceivable that mankind
would become extinct. The whole
vast resources and pooled intelligence
of surviving humanity were focused
upon Thurston’s Disease. And the
disease would yield. Humanity wait-
ed with childlike confidence for the
miracle that would save it. And the
miracle would happen. Mary knew it
with a calm certainty as she stood in
the cross corridor at the end of the
hall, looking down the thirty yards of
tile that separated her from the ele-
vator that would carry her up to the
clinic and oblivion. It might be too
late for her, but not for the race. Na-
ture had tried unaided to destroy man
before—and had failed. And her un-
holy alliance with man’s genius would
also fail.

She wondered as she walked down
the corridor if the others who had
sickened and died felt as she did. She
speculated with grim amusement
whether Walter Kramer would be as
impersonal as he was with the others
when he performed the post-mortem
on her body. She shivered at the
thought of that bare sterile room and
the shining table. Death was not a
pretty thing. But she could meet it
with resignation if not with courage.
She had already seen too much for it
to have any meaning. She did not fal-
ter as she placed a finger on the eleva-
tor button.

Poor Walter—she sighed. Some-
times it was harder to be among the
Tliving. It was good that she didn’t let
him know how she felt. She had
sensed a change in him recently. His
friendly impersonality had become
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" merely friendly. It could, with a little
encouragement, have developed into
something else. But it wouldn't now.
She sighed again. His hardness had
been a tower of strength. And his bit-
ter gallows humor had furnished a
* wry relief to grim reality. It had been
nice to work with him, She won-
dered if he would miss her. Her lips
curled in a faint smile. He would,
if only for the trouble he would have
in making chaos out of the order she
had created. Why couldn’t that eleva-
tor hurry?

Mary! Where are you going?”
Kramer's voice was in her ears, and
his hand was on her shoulder.

“Don’t touch me!”

“Why not?” His voice was curious-
ly different. Younger, excited.

‘T have Thurston’s Disease,” she
said.

He didn’t let go. “Are you sure?”

; “The presumptive tests were posi-
tive.”

“Initial stages?”

She nodded. “I had the first cough-
ing attacka few minutes ago.”

He pulled her away from the eleva-
tor door that suddenly slid open.
“You were going to that death trap
upstairs,” he said.

“Where else can I go?”

“With me,” he said. “I think I can
help you.” ’

“How? Have you found a cure for
the virus?”

‘T think so. At least it's a better

- possibility than the things they’re us-

~ ing up there.” His voice was urgent.

-
wre
»
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“And to think I might never have
seen it if you hadn’t put me on the
track.” .
“Are you sure you're right?”

“Not absolutely, but the facts fit.
The theory’s good.”

“Then I'm going to the clinic. I
can’t risk infecting you. I'm a carrier
now. I can kill you, and you're too im-
portant to die.”

“You don’t know how wrong you
are,” Kramer said.

“Let go of me!”

“No—you’re coming back!”

She twisted in his grasp. “Let me
go!” she sobbed and broke into a
fit of coughing worse then before.

“What I was trying to say,” Dr.
Kramer said into the silence that fol-
lowed, “is that if you have Thurston’s
Disease, you've been a carrier for at
least two weeks. If I am going to get
it, your going away can't help. And if
I'm not, I'm not.”

“Do you come willingly or shall I
knock you unconscious and drag you
back?” Kramer asked.

She looked at his face. It was grim-
mer than she had ever seen it before,
Numbly she let him lead her back to
the laboratory.

But, Walter—I can’t. That’s sixty in
the past ten hours!” she protested.

“Take it,” he said grimly, “then take
another. And inhale. Deeply.”

“But they make me dizzy.”

“Better dizzy than dead. And, by
the way—how’s your chest?”
_ “Better.. There’s no pain now. But
the cough is worse.” :
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“It should be.”

“Why?”

“You've never smoked enough to
get a cigarette cough,” he said.

She shook her head dizzily. “You're
so right,” she said.

“And that’s what nearly killed you,”
he finished triumphantly.

“Are you sure?”

“I'm certain. Naturally, I can’t
prove it—yet. But that’s just a matter
of time. Your response just about
clinches it. Take a look at the rec-
ords. Who gets this disease? Young-
sters—with nearly one hundred per
cent morbidity and one hundred per
cent mortality. Adults—Iless than fifty
per cent morbidity—and again one
hundred per cent mortality. What
makes the other fifty per cent im=
mune? Your crack about leather
lungs started me thinking—so I fed
the data cards into the computer and
keyed them for smoking versus inci-
dence. And I found that not one
heavy smoker had died of Thurston’s

Disease. Light smokers and nonsmok- -

ers—plenty of them—but not one
single nicotine addict. And there
were over ten thousand randomized
cards in that spot check. And there’s
the exact reverse of that classic ex-
periment the lung cancer boys used
to sell their case. Among certain reli
gious groups which prohibit smoking
there was nearly one hundred per cent
mortality of all ages!

“And so I thought since the disease
was just starting in you, perhaps I
could stop it if I loaded you with
tobacco smoke. And it works!” ;

“You're not certain yet,” Mary said.

“I might not have had the disease.”

“You had the symptoms. And
there’s virus in your sputum.”

“Yes, but—"

“But, nothing! I've passed the word
—and the boys in the other labs figure
that there’s merit in it. We're going to
call it Barton’s Therapy in your hon-
or. It's going to cause a minor social
revolution. A lot of laws are going to
have to be rewritten. I can see where
it's going to be illegal for children
not to smoke. Funny, isn't it?

“I've contacted the maternity ward.
They have three babies still alive up-
stairs. We get all the newborn in this
town, or didn't you know. Funny,
isn’t it, how we still try to reproduce.
They're rigging a smoke chamber for
the kids. The head nurse is scream-
ing like a wounded tiger, but she’ll
feel better with live babies to care for.
The only bad thing I can see is that it
may cut down on her chain smoking.
She’s been worried a lot about infant
mortality.

“And speaking of nurseries—that
reminds me. I wanted to ask you
something.”

Y esif

“Will you marry me? I've wanted
to ask you before, but I didn’t dare.
Now I think you owe me something
—your life. And I'd like to take care
of it from now on.”

“Of course I will,” Mary said. “And
1 have reasons, too. If I marry you, you
can’t possibly do that silly thing you
plan.”

“What thing?” :

“Naming the treatment Barton’s.
It'll have to be Kramer’s.” B
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Power Supplies
Space Vehicles

BY J. B. FRIEDENBERG

It takes multi-millions

of horsepower to launch

a space vehicle—but

once in space, a few watts

of electric power becomes
enormously expensive.

Sure, there’s one horsepower
of solar energy falling on every
square yard—but trapping it
may cost a million dollars

for as little as

one hundred watts!




PART 1: NO MOVING PARTS

B Inside, the strident, medium-fi
tone reaches X-zero. A button is de-
pressed; a switch closes.

Outside, the monster—gently sigh-
ing, clicking, gasping out a vaporous
breath—comes to shattering life. It
staggers a bit, lifts ponderously, be-
comes surer and gathers speed unto
itself, then hurtles toward “that in-
verted bowl,” the sky. A million feet
later, it shakes loose a part of it that
has by then become nothing but a
nuisance, and—in a silence as shat-
tering as the concert at liftoff—coasts
up and up in a gentle arc.

During this period, no longer is
the beast clumsy, bumbling. Now it is
alive, sentient, palpably feeling for
and eagerly awaiting a word of com-
mand from the planetmaster below,
or from the tiny, whirring program-
mer in its gut.

This time of silent coasting is
spent in a somewhat leisurely man-
ner, and is a period of contemplation
on the part of the beast: exactly how
does my centerline point in relation
to the planet below? Exactly what is
my velocity at any instant? Exactly
what are the instant-to-instant co-ot-
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dinates of my path? Exactly what
parts of the earth’s horizon am I see-
ing with my so-sensitive IR optic?
Exactly what nose down-or-up push
must I ask from my tiny pitch reac-
tion control jets to assume the perfect
attitude? Ditto for nose right, nose
left, and roll. ( Aside: it must be per-
fect, for otherwise how can the beast
align itself perfectly and thus be pre-
pared to fire its second-stage rocket
at the one holy location in space-time
which will allow it to leave the one
orbit and transfer to the other, final
orbit?) How are all my instruments
working—accelerometers,  radiation
sensors, vibration pickups, tempera-
ture probes, potentiometers, gyros,
pressure probes, troubleshooting in-
struments of all types. How is the
pressure in my tanks? If it isn't just
so, my propellant pumps will cavi-
tate. How is the pressure in my high
pressure helium spheres? What is the
speed of my turbine? All these, and
many more hypochondriacal queries.

Notice—these questions are being
asked, and the answers monitored,
continuously; there is no real rest
period for the beast—something is
going on all the time. Nothing glam-
orous, to be sure. The big glamour of
a space shot—at least as far as lay
observers are concerned—occurs at
launch, when all the flame and fury is

unleashed, and the vehicle “disap-
pears in the clouds high above”—this
is the part that can be seen. And
there’s lots of glamour in “striking in
the target area, only 1.6 miles from
the target,” or in “the finest orbit to
date, almost perfectly circular and
only 7.4 miles short of the specified
altitude,” or “hurtling silently about
our planet, watching and sending in-
formation, unseen and unheard. The
next six orbits will be over Soviet
territory.” And so on.

Good. Let there be glamour! Glam-
our has a habit of begetting dollars, a
very useful commodity in this busi-
ness.

But what is it that permits such
things as standing balanced on a thin
plume of orange fire, striking in the

target area, assuming and maintain-
ing hairline attitude and altitude,
watching, receiving information and
sending same, continuously control-
ling attitude, accepting commands
and acting upon them—in short, the
performance of the vast multitude of
small, unglamorous tasks that all so-
phisticated exoatmospheric vehicles
must perform in the discharge of
their divers duties?

Sound and fury are obviously a
must; without a huge push, the beast
cannot leave the ground to begin its
odyssey. But this is far from enough
to satisfy the intricate and far-reach-
ing objectives presently before us,
and which will become more sophis-
ticated by several orders of magni-
tude in the somewhat.near future.

P-TYPE LAYER,
DIFFUSED BORON

N-TYPE LAYER,
DOPED SILICON

Fig I:
Solar Cell
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In order to satisfy these objectives,
we must have available at our finger-
tips, pinpoint, hairline control. Con-
trol on timing, on flight path, on
rocket engine start, stop, and restart,
on autopilot functions, on telemeter-
ing functions, on camera functions,
on IR seeker functions, on rocket en-
gine gimballing—both first- and sec-
ond-stage—on stage separation, on
reaction controls, on retro rockets,
and you name it. From the moment
of liftoff—no, from prior to that mo-
ment—these control efforts are in
process, some intermittently, some
continuously.

The basic, fundamental require-
ment lying at the bottom of all the
activity described above is symbolized
by the small word “Power.” This
manuscript, being interested mainly
in the electrical power requirements
of space missions, accordingly will
present the problems and solutions
from the electrical point of view.

The electrical power required to
perform the hundreds of long and
short term jobs during a space mis-
sion is measured, for each discrete
job, in fractions of a horsepower for
the most part, and occasionally a
horsepower or two. Not very glamor-
ous, and a far cry from the hundreds
of kilos of horsepower represented by
the awesome diamonds blasting from
the rocket nozzles. Quiet little chunks
of power, unobtrusively but firmly
going about the job of making the
mission a success, from the very be-
ginning to the very end. Long after
Big Glamour has halted his bom-
bast, long after all the air in the world
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Fig.I1:

Checking out a

solar power converter panel
built for the JPL Ranger
RA-1 Space Probe.

The panel

will provide about

90 watts of comtinuous
electrical power,

contains

4,340 individual

silicon solar cells,

and weighs 19 pounds.
Panel was built by

the Semiconductor Division
of Hoffman Electronics
Corporation.

is far away, the steady, everlasting
requirements for power remain, and
must be satisfied. And the nasty part
of the whole situation is that any
failure—or even intermittency—in
the supply of power, results in fail-
ure of the mission objectives, either
in part or in whole.

Let's examine a hypothetical, rea-
sonably typical mission, and see
where the power requirements lie,
and—a question which is taking up
more and more time in the world of
space science—how is this power de-

I TR o e S o o e

veloped? A representative state-of-
the-art mission—which can be de-
fined as the Best of Now—serving as
a good vehicle for defining those
periods wherein power requirements
exist, is the overall mission of an ac-
tive communication satellite. Exam-
ining the mission, we find that it
breaks down into rather definite re-
gimes, thus making somewhat disci-
plined the study of power require-
ments. In our example, we'll assume
that the complete vehicle consists of
an Atlas booster, on top of which is

installed an upper stage of the Agena
family, containing the satellite pay-
load in its protective shroud. The At-
las is really a stage-and-a-half vehicle,
consisting of a big collar holding
two large thrust chambers of 150,000
pounds apiece, plus the central tank-
body that holds the single sustainer
chamber of 60,000 pounds thrust.
The collar and its two chambers are
jettisoned after about 140 seconds,
and the sustainer, which has fired
right along with the other two mo-
tors, continues firing for about 160
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more seconds before it separates
from the Agena vehicle. The Agena
contains a single chamber of 16,000
pounds thrust, and in our example is
an advanced type which can be re-
started in deep space.

Now we're ready to break the mis-
sion down into the aforementioned
flight regimes:

1. Launch. The launch phase lasts
for about 5 minutes—the 140 plus
160 seconds mentioned above. At
first boost cutoff, acceleration is about
5.6 gees, and at sustainer cutoff,
about 3.1 gees. Atlas separates and
falls to earth. Agena ignites, fires for
40 seconds, kicking the vehicle into
coast orbit, then shuts down.

2. Coast. Directly after cutoff of
the sustainer, the horizon sensor and
a directional gyro in the Agena vehi-
cle are actuated by an accelerometer
which sensed the abrupt change from
3.1 gees to zero gees. The gyro is
brought up to speed, and the horizon
sensor begins to search for the pre-
selected segments of the earth’s hori-
zon, so that when the Agena Engine
does fire, the vehicle’s directional
reference will be aligned just so. In
our case, the coast period will be
scheduled as a parking orbit of per-
haps six hours, to await the proper
time for orbit exchange. During this

period, the vehicle aligns its center-
line with the programmed gyro ref-
erence, via use of its small reaction
jets, and thus automatically aligns the
Agena engine so that, at the proper
moment, in response to either a sig-
nal from the tracking station on the
ground, or from a timer-programmer
in the vehicle, the Agena engine is
re-ignited.

3. Transfer Ellipse. Under this
rocket thrust, the Agena vehicle, with
its satellite payload, accelerates and
slides outward towards its desired
final communication orbit. Now, a
preset programmer, working with the
axial accelerometer, tells the Agena
engine when to cut off. In this case,
cutoff occurs 220 seconds after re-
start, and the vehicle then falls into
orbit. Just prior to cutoff, the accelet-
ation is 3.75 gees. Immediately after
cutoff, two actions take place: the
protective nose shroud is split like
an orange peel and is jettisoned by
explosive bolts and/or springs, and
the Agena vehicle, consisting of pro-
pellant tanks, gas bottles, structure,
and rocket engine, is separated by a
system of explosive bolts and is cast
off by means of a small retro-rocket
which gives it a backward push. Now
the satellite, naked, starts its indefi-
nitely long journey around the earth.

Fig. IlI: Close-up of a “paddle” on the Pioneer V satellite, showing

the Hoffman silicon solar cells which convert sunlight into electricity

to power the radio communications equipment on the satellite.

Orbited March 11, 1960, the Pioneer V is now wusing solar power

to send information to earth from many millions of miles out in space.
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4. Commaunication Orbit. The sat-
ellite is now positioned thousands of
miles away from the earth, and is ro-
tating about earth in a nearly circular
orbit, in some definite period de-

T. E. GENERATOR
AND COOLING FINS

Fig. 1V: Russian thermoclectric
generator using heat
from kerosene lamp chimney.

pending on the pre-arranged orbital
diameter. From here on, it must main-
tain definite attitudes, so that its re-
ceiving and transmitting antennas
are oriented properly at the correct
times in each circuit. The various
attitudes required during mission life
are maintained through the actions of
the horizon sensors, the gyros, auto-
pilot system, and the attitude control
system, which may be a set of tiny gas
jets, a set of inertia wheels driven by
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small electric motors, or an ingenious
combination of both. The satellite’s
primary mission, that of receiving a
message from earth and relaying it to
another spot on earth, or to an air-
craft flying at a certain latitude and
longitude, is henceforward its only
activity.

At present, these missions are be-
ing planned to take anywhere from a
few days to over a year, by both mili-
tary and commercial groups. Once
again, we must point out that not one
tiny portion of the mission, from
launch to completion, is possible
without electrical power. And this
power must come from some mech-
anism which is part and parcel of the
vehicle. How do we get the power?
Where does it come from? Remem-
ber, the communication satellite may
be called upon to operate for a year
or more, during which time the elec-
trical power demands of the satellite’s
communication apparatus are, when
averaged out, relatively high. Typical
power profiles for the orbital por-
tion of the mission run from a steady
minimum of perhaps thirty watts, to
peaks of twelve hundred watts, with
the cycle occurring many times each

day.

Now let’'s examine the various ac-
tivities going on during the flight re-
gimes outlined previously. This will
give a general picture of the myriad
of jobs continually in process, that
require electrical power for success-
ful prosecution of a communication
satellite mission.

The Martin Company

S

Fig. V: Two for the price of one. The main power supply for this Transit
satellite is a silicon solar-cell array on its drum-shaped sides,

essentially similar to that on the Tiros sarellites. But riding on top

15 a small white sphere, containing a thermoelectric generator,

powered by the heat from the spontaneous decay of plutonium-238

which is being space-tested as a passenger on the main insirument-package.
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Telemetry and instrumentation.

Flight path computer. Reaction control sys
tem.

Timers and programmers.

Beacons.

3. Transfer Ellipse. Rocket engine arm and fire circuits.
Including rocket engine Propellant valving and sequence circuits.
start, stop, and orbit injec- Command receiver. Reaction controls.
tion. Autopilot functions.

Inertial guidance system.

Gyros, potentiometers, accelerometers.
Beacon.

Telemetry and instrumentation.

Flight path computer. Programmer, timers.
Flight control system, rocket gimballing.

4. Final Orbit. Stage separation pyrotechnics.

Retro rocket ignition, arm circuitry.
Protective shroud pyrotechnics.
Satellite reaction jets.

?g Vi: Ellectrically simulated z'.wto‘pz'c thermionic converter developed by Antenna, paddlewheel erection systems.
ermo Electron for the AAtomzc Ener.gy Commission under a subcontract Inertia wheel motors.
with the Martin Company. IR Sensors, gyro motors.
Telemetry and instrumentation.
FLIGHT REGIME EQUIPMENT USING POWER Beacon.
; Temperature control system.

L. Launch. Timers and programmers. Rece}ijvers and transmifters.

Platform gyros, torquers, potentiometers, etc.

Rate gerS' COOLING FINS

Autopilot feedback loops, amplifiers, relays.
Inertial guidance accelerometers, integrators.
Flight path computers. Propellant valving.
Rocket engine start-stop circuits.
Rocket engine gimballing mechanisms.
Tracking and range safety beacons.
Telemetry and instrumentation.
Interstage separation system.
Command receiver.

2. Coast—Parking Orbit. Horizon IR sensors.
Directional and rate gyros, etc.
Accelerometers and potentiometers,
Autopilot functions, circuitry.
Inertial guidance system. Fig. VII: General Instruments  Fig. VIIL: Basics of T.E. Generator,
Command receiver., Corporation. T .E. Generator. showing one junction.
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Up to now, we have cast a cursory
glance at a typical communication
satellite mission. This glance has told
us something about the various flight
phases, and some of the operations,
function, and equipment that require
electrical power. Once again, now,
comes the pressing question: how do
we supply this power, and how do we
keep it in good supply for periods of
a year, untended in the abysmal cold,
blazing hot, pitch black, stark white
fastnesses of outer space?

During certain phases of the flight,
it is “easier” to supply power to the
vehicle than during other phases. The
“easy” phases—quotes used advisedly
—start on the ground and continue
throughout launch, coast, transfer el-
lipse, and up to the point of Agena
stage and shroud jettison. For in-
stance, during the launch phase, the
big Atlas booster’s large battery pack
assumes the chore of providing all
electrical power even before liftoff,
and does all the required jobs until
Agena stage separation. From this
point to the disgorging of the satel-
lite, the big Agena battery package
takes over, continuing the good work.

But now things change radically.
No longer is a battery pack of any

Left. Fig. IX: 200 watt 13% efficient
solar thermionic converter developed
by Thermo Electron for the Aero-
nautical Systems Division at Wright-
Patterson Air Base, Ohio, under a
subcontract with Thompson, Ramo,
Wooldridge, Inc.

Right. Fig. X: T.E. Generator de-
veloped by Hamilton Standard.

use alone; the length of time in the
communication orbit precludes this.
Now we have to become really in-
genious; we've got to fight Nature
tooth and nail, and at the same time
woo her passiontely, in order to keep
the spark of life in our tiny machine.
There we are, far from Mother Earth,
and not an electrical socket or gener-
ator in sight.

A moment! There may be no sock-
et, but there sure is one whale of a
generator! The same generator that
sparks you and me and every other
living thing in the solar system.
There’s a key phrase: solar system,
with a key word, “solar,” which trans-
lates in our case into “Good Old
Sol.”

Let’s take a look at electrical power
generation.

We are all familiar with the meth-
ods used to generate electrical power
on the ground. These methods are all
an outgrowth of Maxwell's develop-
ment of the principle that a current
is built up in a conductor when said
conductor traverses a magnetic field
in a specific manner. Really, the main
differences between the various meth-
ods of present-day power generation
lie not in the generators themselves,
but in the prime movers.

Prime moving energy, with the ex-
ception of a few relatively unimpor-
tant methods used here and there,
comes from two main sources: the
combustion of fossil fuels, and the
kinetics of flowing water. Oil and
coal, combined with oxygen at high
temperature, provide the energy for
boiling fluids, or for generating gases
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Right. Fig. XI:
T.E. Generator using lithium
for heat storage.

Center. Fig. XII:
T.E. Generator—
simple reflector.

Left. Fig. XIII: Thermionic
Generator—basic elements.

directly, which are then used to turn
turbine wheels which in turn rotate
generator rotors. Burning gasoline
provides the energy for all sorts of
small generating plants, even in mov-
ing vehicles. The flow of water is
directed through turbines to turn
generator armatures in large station-
ary generating plants. In a few local-
ities, some slightly more exotic meth-
ods are used. There are a number of
large aerodynamic generating sta-
tions—to be pedestrian, call them
windmills—situated in areas where
there are strong and prevailing winds,
but these are mostly trial facilities
and cannot compete economically
with the highly developed steam,
Diesel, and water-generating units.
In some other particularly fortunate
areas, subterranean or volcanic steam
is being used to run turbine gener-
ators; the area that comes immedi-
ately to mind is New Zealand. Other
methods that have been proposed
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were to use the motion of the tides,
the temperature differential between
the ocean bottom and surface, and to
cover actes of southwest wasteland
with surfaces that collect sun heat
and reflect same onto steam boilers.

The generating methods presented
above are, to be sure, good, solid,
highly developed, and quite efficient.
However, when we try to apply them
to operations in space, we immedi-
ately run into a hitch or two that
very effectively blocks us. These
hitches are very simple and element-
al: no oxygen and no water!

In discussing auxilliary power sup-
plies for space vehicle application, it
seems fairly safe to discard such en-
ergy sources as flowing water, vol-
canic steam, and prevailing breezes.
Which brings us to the point of
choosing a logical source of energy
for use in a very strange environ-
ment. What are these energy sources,
how are they being used at present,

CONCAVE REFLECTOR

|4

COOLING FINS

GENERATING ELEMENTS

and how are they being proposed for
use in the future?

First off, let’s examine, in a very un-
specific manner, general methods that
can be used to generate power in a
space vehicle. Quite simply, energy is
available from two locations: external
to the vehicle, or from inside it.

SEALED CASE

HEAT SOURCE

Pressing the examination a little far-
ther, the single major source of
energy external to the vehicle is the
Sun; internal energy sources are
either chemistry based or nuclear.
The following table gives a break-
down of these major categories into
system types:

General Energy Source.

External—Solar.

Energy Conversion System.

Photovoltaic—Solar Cells.
Thermoelectric.
Thermionic.
Turbine/Alternator.
Stirling Engine.

Internal—Chemical or Nuclear.

et s B s L

Batteries.

Fuel Cells.
Thermoelectric.
Thermionic.

Gas Generator/Turbine.
Magnetohydrodynamic.
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Fig. XIV:
Potential energy
diagram

of electron moving
from heated cathode
to cool anode.

Fig. XV:

Simple

thermionic systems,
designed for

low power output.

Fig. XVI:
Sophisticated
thermionic system,

POTENTIAL BARRIER

CATHODE FERMI LEVEL

HEAT STORAGE

COOLING FINS

SOLAR ENERGY -~ ——

THERMIONIC
GENERATING
PILE

OUTPUT LEADS

This paper will not attempt to de-
scribe chemical or nuclear systems,
but will only cover the solar-powered
systems, as categorized in the table

- above.

Photovoltaic—Solar Cells: Some-
time during the early nineteen hun-
dreds, it was discovered that a plate
of metal covered with copper oxide
would generate an electric current

- when illuminated. This discovery

started a very desultory quest for a
device that would deliver copious
quantities of electrical power from
direct illumination by sunlight. The

. search idled along, with the tech-
- nique being mistily lost and rediscov-

ered, until in very recent years the
circumstances surrounding impend-
ing flight into space lit a big fire un-

* der it, and now the solar photovoltaic
. . op
- power device is the basis for a full-

fledged effort in many laboratories

- and plants around the globe. The at-
tractions of the solar cell are numer-

ous: they are simple, containing no

common form, the solar cell is formed
of a thin film of semiconductor mate-
rial cemented to a wafer of metal
Semiconductor materials such as se-
lenium; and a metal such as ifon,
comprise one of the standard com-
mercial material combinations used in
the “light” cells' that go into the
makeup of such items as photo-
grahic light meters and some door-
opening systems. These cells, when
illuminated, develop enough of a sig-
nal to use in applications® where tiny
amounts of power are required, or
where amplification is simple: In the
case of a selenium cell, under the
most advantageously . filtered light
conditions, the power efficiency is
about 1.4%, the output may reach
a level between 3 and 20 milli-volts.

Note usage of the term “most ad-
vantageously filtered”. This is due to
the fact that the efficiency of solar
cells—and it depends upon the ma-
terial combinations—reaches a peak
at different Angstrom levels; seleni-

designed for moving parts; for the same reason, um’s peak is at' 5461 A. However,

SOLAR

bigh power output. s WeaTsTomacE  corLecTi they provide at least an approach to. when we apply the illumination of
g M ] - being foolproof, and with reliability ~full sunlight, accepting the great

e 17 i {— — o - of space devices carrying the impor- Angstrom spread of the spectrum,

N " tance that it does, this is no mean the efficiency of the selenium cell

Ty factor; they are easily manufactured drops to 0.2, and the power output

after the initial setup, and lend well falls accordingly. It is obvious -that
~ to high reproducible production the selenium cell will not fill the bill
;l rates; they are easy to package and for a space power supply. The re-
- install, and are fairly rugged; they quirements of a space-travelling vehi-
~ are beginning to show reasonable cle such as the Communication Satel-
. efficiencies; they fit into the space lite are relatively high, reaching a
.. environment very well. thousand watts or more. At the pres-
~ The solar cell, as presently devel- ent time, the best material available
- oped, is essentially an application of for easily produced, reliable, “high-
- semiconductor technology. In its most power-output solar cells is silicon.
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Silicon solar cells are being used
in all space vehicles whose missions
call for this general type of power
supply. Available in production
quantities, these cells are now giving
upwards of 109 conversion effi-
ciency, with some claims running as
high as 15%, and over 20% pre-
dicted for the near future. Huhdreds
and’ thousands of them are used in
each vehicle, and with mission com-
plexities rising and power require-
meits going up, the few companies
producmg the cells have a waiting
market. However, it is not all beer
and skittles in the solar cell business.
For instance, only about half of the
cells’ manufactured will satisfy the
apphcable specifications, and this is
a vast improvement over the figure of
oneitenth which prevailed about
three years ago! Naturally, this is a
factor in the high cost of the cells;
a few years ago, they were priced
at somewhere between $300 and
$400 per cell—yes, you read correct-
ly, per celll When you figure that a
vehitle such as Tiros I uses 9200
cells; it becomes a bit shocking to re-
alize the price being paid for a power
supply that reaches a peak of the
same order of magnitude as two of
your car batteries! Total cost—=$40.
At the present time, due to vast im-
provéments in production methods,
things are a lot better; the cost of a
high-efficiency solar cell is now in
the general range of $25 to $50.

The ‘prevailing concept of the in-
ner workmgs of a solar cell is in line
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with present semiconductor theory,
Of all the variables that affect the op-
eration of the solar cell, those with

the greatest impact pertain to the.

physical properties of the cell struc-
ture. Silicon in its pure state is a
pretty good insulator, but fortunately
can be transformed into a pretty good
semiconductor by a process known as
“doping.” Doping is. the addition of

tiny quantities of impurities to the

pure material; judicious selection of
the impurity material and its quan-
tity then controls the polarity, and
even the “strength” of the polarity, of
the resulting semiconductor - crystal,
Depending upon the objectives you
have in mind, the doping process
used to transform the pure silicon
into a polarized crystal requires some-
where between one part of impurity

per’ hundred million, and one part

per billion! The process results in a
crystal that has a disordered lattice

structure, in which free electrons or .

positive-site holes can be moved

about under some outside influence.

In order to manufacture a stlicon
solar cell, the silicon, which has a
valence of 4, is initially doped with a
S-valence element, such as arsenic or
antimony. This may. be done in the
original manufacture of the silicon
crystal by adding the proper micro-
scopic amount of the desired impur-
ity to the melt. The resulting crys-
tal then contains an extra electron
wherever there is a finite junction
between the silicon and the impurity.
In the case of silicon doped with
antimony, the crystal becomes a nega-
tive (n) type semiconductor. It is
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A’Eﬁthen sliced into wafers of about a

~square inch in area, and .016 inch
 thick. The next step in forming the
~wafers into solar cells is to expose
“one surface of the wafers to boron
~ vapor, which diffuses into the n-type
“silicon. The process of diffusion is al-
Jowed to proceed until the thickness
‘of the diffused layer is about .0001
& inch. Because boron is -a 3-valence
- element, its junction with the silicon
‘_‘produces the opposite effect -from
the anumony doping; that is, it re-
sults in electron shortages, or the
’.;-formatxon of holes which represent
~ positive - charge sites. Now we have
" the complete generating unit, con-
~ sisting of a positive-on-negative semi-
~ conductor wafer.
" Briefly, the solar cell wafer func-
~ tions like this. The doped n-type sili-
* con surface has the characteristic of a

"if’.hxgh density of free electrons. On
| the other hand, the boron diffused

“surface is a positive (p) type semi-
~ conductor, having a deficit of free
“electrons, but a high density of elec-
“"*tron vacancies, or holes, which are
~ positive charge sites. Thus, in the p-
“type surface, electric current consists
“of an activity called a migration of
“holes. The vague region between the
'p and n type materials is called the
~ barrier region.

~ Exposure of the boron-diffused

- surface to light results in light absorp-

‘tion to a depth of about one-ten-
 thousandth of a millimeter. Each pho-
“ton absorbed displaces an electron,
;thus producmg both a free electron
~at a certain energy level, and an elec-

on vacancy or hole. Remember that

the original p surface had a dearth of
free electrons compared to the hole
density. The effect of the photen ab-
sorption, therefore, is to increase the
ratio of free electron density te hole
density by a very large factor. Under
these conditions, that portion of the
free electrons whose energy has been
raised sufficiently by collision with
the photons, will move across the bar-
rier region into the n-type material,
creating an overcrowded condition,
and essentially squeezing out a num-
ber of the free electrons afready
present in that material. These are
then available to move into an ex-
ternal circuit and do work. Inciden-
tally, temperature has quite an effect
on the cell output; a rise in tempera-
ture results in a considerable fower-
ing of output. At room temperature,
a silicon solar cell of standard 10%
efficiency will generate about 017
waltts.

A simple line drawing of a solar
cell is shown in Fig. 1.

At the present level of space vehi-
cle development, power supplies
based upon solar cells are the only
practical systems available for long
duration missions. In fact, for any
orbital mission lasting more than a
week, this type of system ‘is at pres-
ent far and away the best from every
point of view, especially if the power
level requirements remain below a
steady load of 200 watts, with peak
loads of about 1200 watts. Of course,
with the major effort presently being
placed upon solar cell development,
we can expect rather startling output
and efficiency jumps, and in face mili-
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tary people are projecting this type
of system as being competitive up to
power levels as high as 50 kilowatts.

Ome of the nasty problems with
- which this system must contend is
the complex one of orienting the cell
array. The array panels must be ori-
ented within about plus or minus 10
degrees of perpendicularity with the
sun for optimum results. This rather
large tolerance on angularity before
the output drops alarmingly off the
" top of the curve is accounted for by
the fact that power output drops as
the cosine of the angle of incidence.
Much development is now going into
the orientation problem, and the solar
cell arfays will do even better than
they are presently doing as soon as a
reliable, accurate closed-loop orienta-
tion system, that can be easily pack-
aged, is developed. At present, pad-
dlewheel designs provide enough cell
area to take care of non-optimum con-
ditions. This sort of problem also
occurs on the solar cell arrays used
on satellites such as Tiros, in which
the array covers most of the surface
of the satellite itself. Tiros I rode in
its orbit in a spin stabilized condi-
tion, with its spin axis fixed iner-
tially, and as a consequence, only a
small part of its array could feel di-
rect sunlight at any instant. It .is
pretty obvious that a nonoriented sys-
tem requires many cells than does an
oriented system. Nevertheless, it cer-
tainly is a simple way to do the job,
- and. right now is probably the most
reliable cell configuration.
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Orientation is only one of many
problems. For instance, what do we

do when the satellite is traveling,
during its orbital period,
earth’s shadow? This is a problem
that is relatively simple of solution:
we install chemical batteries, and we
charge the batteries from the solar
cells during that period of the orbit
when sunlight is plentiful. Now we
have a well regulated system which
can -operate for long periods at a
high level of reliability. And system
reliability is not harmed one whit by

" the fact that the prime source of en-

ergy is good old evershining Sol. The
batteries in this system are very spe-
cial silver-zinc or cadmium-zinc

units, designed so that hundreds of
current drains and recharges will not §
harm them. The development of =

these batteries is another story.

There is a universal problem that

besets any mechanism that lifts from
the earth: everything, but every-

thing, weighs too much. In the case

of solar cells, this is just as acute as
in any other flight system. Weight
must be kept at a very minimum; at
first glance, the paddlewheel array
doesn’t look too bad from this point
of view. Flat solar arrays can be de-
signed and fabricated to weigh about
a half a pound per square foot, in-
cluding cells and structure. How-
ever, this is not the full story. The
very radiation energy field that pro-
vides the energy for electrical power
generation also contains other types
of radiation which are destructive to
the solar cells, and must be protected

against. At the same time, the ex- |

in the

| including a
film. Paddlewheel panels must be cov-
| ered both front and back;

tremely active Van Allen belts create
imilar radiation hazards. Remember,
all types of radiation except light in
apeaﬁc spectral bands are harmful—
Jinfra red, ultra violet, cosmic rays,
- Xrays, et cetera—even stray micro-
‘Lmeteontes which happen along. Much
“work is being performed to develop

i _protective coatings which are feather

qbght but for the present generatlon
:‘vf solar panels, the method used is to
‘wer each cell with a thin cemented
“wafer of glass about .05 inch thick,
15-layer interference

: integral
“arrays only on the front.

. Recently, a big advance in over-
~coming the radiation problem has
‘been scored by the Army Signal
“Corps, through their development of
“a new cell that resists four times more
‘radiation than the standard silicon-

| boron cell, for ten times longer peri-
| ods, and still exhibits the same or

@ightly better efficiency. The new
cells do not use boron, but instead
“diffuse phosphorus into the surface of
“silicon which has been doped so that

exhibits p-type semiconductor

g.g'characteristics. We have here, then, a

gative on-positive cell, which is the
erse of the standard cell configura-

‘ la,‘uon Work is in process now to un-

ver the reasons for the remarkable
‘hdlatlon resistance of this new solar
E-tell which will soon be in quantity
gproducnon for space vehicle use.
Now we are confronted with the

| usual system-type problems that oc-
| cur when a new element is injected -
“into a design situation. The radiation
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protection raises the weight of the
cells, which automatically creates a
requirement for heavier structure, un-
til the panel weight finally stabilizes
at about two pounds per square foot.
At present, solar cell powered sys-
tems run about 1200 pounds per
kilowatt, an admittedly unhappy fig-
ure. However, all is not lost, as higher
power solar cell systems, using re-
flectors to concentrate the light, now
point the way to system weights of
perhaps 300 pounds per kilowatt.

At present, solar arrays are costly.
A glance at two typical satellite ar-
rays will give a picture of approxi-
mate costs. Tiros I, the meteorological
satellite that uses two TV cameras and
a picture transmitting system, is
shaped like a squat cylinder. The
top and sides are covered with silicon
cells—only the bottom is not. Total
number of cells is 9200. We can as-
sume a cost per cell, at the time of
development of the Tiros system, of
$100 per cell, and not be too far off.
This results in a cost somewhere
around $900,000 for a system that
delivers a steady output of less than
100 watts!

The active repeater communica-
tion satellite that the American Tele-
phone and Telegraph Company has
proposed as part of their commercial
communications network will also be
powered by a solar cell array. One de-
sign is spherical in configuration, and
its surface is virtually covered with
11,552 cells. At the current going
price of about $25, the cost of the
cells for this array comes to a spank-
ing $288,800! The price of wattage
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out there is high! And this does not
take-into account such items as wir-
ing, installation, test; breakage/re-
placement, and the batteries and
charging circuits. Figures II and III
show solar cell arrays built by the
Hoffman Electronics Corporation for
our satellite programs.

Also ‘on order by the military is a
huge array of twelve panels, totaling
50,000 cells of a slightly newer de-
sign and higher efficiency; the cost of
this little item is estimated at $600,-
000. The latter two cost estimates
are based upon the latest production
prices; obviously, production meth-
ods have come a long way since the
time when each cell cost $400!

Despite the problems and expense,
solar cells are now, and are destined
to remain for a long time, the num-
ber one conversion method for use
in  space = vehicles.. Interestingly
enough, the USSR. seems to be in
about the same situation as we are—
perhaps a little more advanced in
their orientation techniques, al-
though this is very debatable. Actu-
ally, we don’t know many details
about their power supplies—only a
few generalities. The following is a
quote from Pravda of February 26,
1961, in an article about the Russian
Venus: probe, named by them AIS,
or Automatic Interplanetary Station:
“Two panels of solar batteries, con-
stantly oriented on the Sun, ensure
the uninterrupted charging of the
chemical sources of currenit over the
entire trajectory of the AIS; ensuring
power supplies to all systems and
equipment.”

104 ANALOG SCIENCE FACT ® SCIENCE FICTION

Now let’s go on to the next type of
power conversion system.

Solar Thermoelectric Generator. In
1821, about a year after the discov-
ery. of the electromagnetic effect,
Thomas Johann Seebeck stumbled
across a very interesting phenome-
non. He discovered that a magnetic
needle held near any leg of a circuit

made up of two different conductor

materials; will deflect when any part
of the circuit is heated. Naturally, he
got excited, and started a lifetime of
investigation which led him down a

wrong road, and set back the science

of energy conversion by about a cen-

Seebeck unfortunately decided
that what he. had discovered was a

method of generating magnetism via
establishment of a temperature differ-
ential, and he used up the rest of his
life in trying to prove this fact alone,

in a bitter fight with the scientists

who believed that the magnetic ef-
fect was secondary, and that the tem-

perature differential actually created |

an electrical current flow in the cir-
cuit. However, even though Seebeck
was to a large extent mistaken, he
certainly was a painstaking investiga-
tor, and left very few stones unturned
in his studies. In fact, he not only in-
vestigated metals, but wound up ac-
tually creating some semiconductor
materials which show an electrical
conversion efficiency of over 3%. At
that time, this was directly compara-
ble to the efficiency of existing steam-
powered engines. The unfortunate
aspect of Seebeck’s interpretation is
emphasized when we realize that suc-

* cessful generation of clectricity,
through use of a steam engine and
" wire-wound generating coils, was not
established until the 1870s, about
‘half a century after Seebeck’s discov-

- ery! Then, development of the rotary
- generator provided the final impetus
that put thermoelecmcxry into a state

* of suspended animation.

The kiss that aroused this sleepmg
beauty into a state of wakefulness,
and probably a long life of useful-
" ness, was the USSR’s requirement in
* the 1930s for the capability of de-

- veloping  electrical power in the
~many small communities lying unde-

~veloped in the hinterland. During

.thls -period, scientists all over the

world were attracted by the electrical

‘; propemes of the class of materials

‘;called semiconductors. Investigation

~ showed that some of these materials
B \cted in a similar mannet to unlike

»m

, ‘ﬁmetals when heated, but produced a
~ much greater voltage. In the late
| Thirties, Westinghouse’s Dr. Maria

- Telkes developed and patented a
Pr number of semiconductor materials
- for use in thermoelectric generators
~which delivered conversion efficien-
._cxes approaching 6%. These were
. cast mixtures of zinc plus antimony,
~ with small additions of silver, bis-
- muth and tin, and bismuth plus an-
'tlmony The former formed the nega-
- tive leg, and the latter the positive.
~ However, in this countty, these al-
 loys were considered a scientific
 curiosity, and a help in understand-
1,,lng semiconductors, but little else.
Meanwhile, back on-the steppes,
one A. F. Joffe had been placed in

charge of a project to develop ther-
moelectric generators for the Russian
back country. At present, accerding
to all reports, Joffe and his werkers
have come a long way in the devel-
opment of practical thermoelectric
generators. In fact, a generator was
manufactured and handed out to
back-country farmers. This item de-
velops 5 to 6 watts, and receives its
heat from a kerosene lamp chimney;
it is used to power a radio receiver.
Fig. IV shows a picture of this gen-
eratof.

A glance at the research and de-
velopment efforts to date in the field
of TE power generation shows that a
goodly number of groups have al-
ready developed working models of
TE generators. In the USSR, as
mentioned before, Joffe and his asso-
ciates -have manufactured the 5-watt
back-country generator for general
distribution, ‘and by 1958 had at-
tained power outputs in larger gener-
ators of 200 watts at about 10% effi-
ciency. We don’t know exactly-how
far they have gotten by now, but rest
assured that TE power generation in
Russia is not standing still:

In this country, Westinghouse has
on hand a series of practically off-the-
shelf propane heated TE generators
up to 500 watts and has also built for
the Navy a large shipboard generator
which uses seawater to cool the cold
junctions. Also in' development for
the Navy is a muldi-kilowatt genera-
tor, and built-in generators for sub=
marines are being designed andtest-
ed. Minnesota Mining and Manufac-
turing Corporation, fabricators of
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semiconductor pellets for TE genera-
tors, has an 11-watt, 109 efficient
generator in the laboratory. General
Instrument Corporation has a 5-watt
generator using propane gas as a
fuel, which can run to fuel exhaus-
tion unattended, a feature that inter-
ests the Signal Corps. The SNAP-III
generator produces 5 watts at an ef-
ficiency of 61497, using a decaying
isotope as the heat source; one of
these was orbited in late June, 1961,
as a passenger on a Transit shot. A
small, ingenious generator has been
developed by ATI Associates for use
as a classroom demonstrator, con-
structed of metal, and rugged
enough to take classroom treatment.
At the other end of the scale, Bell
Telephone has for sale a parametric
amplifier which uses a tiny built-in
bismuth telluride TE refrigeration
unit- for cooling the diodes.

These are some of the develop-
ments that have been accomplished
to date, and are in reality the first
steps that research people must take
to generate the required “feel” for a
subject. They are connected by rather
tenuous, but very tough, ties to the
space effort.

An impressive number of compan-
ies in this country are engaged in full
time research and development on
TE generators. The heaviest effort is
being directed toward military and
space operations, although,. as usual,
there are a number of offshoots al-
ready being applied in industry.

Once again, let’s take a look at the
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application of an external enetgy
source to conversion machinery. As in
the case of the solar cells, the sun is
the prime source of energy, only in
the case of thermoelectric conversion,
it is the long wavelength end of the
solar radiation spectrum that is used.
In general, in order to take advan-
tage of the fact that conversion effi-

ciency rises as the temperature differ-

ential increases, a collector/reflector
becomes a part of the generating sys-
tem, focusing the sun’s radiation on
the hot junctions. The present TE
materials cannot accept anywhere
near the temperature that the reflec-
tor is capable of supplying, due to

their predilection for deterioration .

above 600 degrees C. At the same
time, other limitations inherent in
TE materials create sticky design
problems. The new TE materials,
such as Bismuth Telluride and Zinc
Antimony, are amalgams which are
cast into pellets. The cast material
is extremely brittle, and very low in
tensile strength, a structural combina-
tion that forces the use of short pel-
lets, which .is also forced by the fact
that the internal resistance of long
pellets  becomes
shortness of the pellets in turn cre-
ates the nasty problem of trying to
maintain one end of the pellet cool,
when the other end is an inch or less
away and is at about 500 degrees C.
Thus we find present designs sporting
huge and fancy cooling fins on the
cold end of the generator, the hot end
of which is enclosed in arelatively
small heated chamber. Good illustra-
tions of this are the Russian kerosene

~ Remember,
- consists of a large reflector, the gen-

intolerable. The"

~ Jamp generator, and the small Gen-
eral Instruments’ 5-watc generator.
: (Figs IV and VIL)

In examining a sun-powered TE
_ generator designed to deliver a
steady output of, say, 200 watts, to be
‘carried aloft by a space vehicle, it
' becomes evident that a series of very
~ knotty design problems must be
‘solved, especially on a systems basis.
this generating system

‘erating pellets, a heat exchanger
~ which spreads the heat evenly over
~ the hot junctions the cooling system

_for the cold junctions, the connect-

“ing cabling, the rechargeable storage
I‘battery system, the power regulation
_ system, a servo to maintain the small
{tolerance orientation of the reflector,
~and the structure that ties the whole
~ business together. Add to this com-
~ plex of problems the high order of
expense of the TE materials, the dif-
. ficulty of handling same, the possi-
!}-ablhty of the pellets cracking under
~ the heavy vibration loads imposed
'rdurmg the boost period, the difficul-
‘nes in maintaining surface tolerances
in the large, flimsy reflector, and it is
imo idle statement to say that there
" are many long months of arduous la-
3&bor ahead before the first generation
~of solar powered TE generating sys-
‘tems starts supplying power to space
“vehicles. Of course, as in most other
technologxcal efforts, development of

 this type of system is only a matter

Lof time, and when that point is
reached, we will have a power sup-
ply system which not only has the
idvantages of solid state devices—

namely no-moving-part reliability—
but also makes use of the very
abundant and very free radiant en-
ergy pouring continuously from the
sun. ‘

The question may be asked, what
can this system offer that the solar
cell system doesn’t have? Briefly, the
answer is that it is much easier to
use the very broad infra-red band of
the radiation spectrum, without the
problems of careful filtering that at-
tend the solar cell, and into the bar-
gain, the TE generator delivers more
voltage -per junction, and requires
far fewer individual pellets than there
are solar cells. This means a consider-
ably smaller system, which in turn re-
flects back into the overall system
design in a very favorable manner.

Thermoelectric energy conversica
can be defined rather simply as t:e
direct conversion of thermal enersy
into electrical energy, or conversely,
the direct addition/subtraction of
thermal energy from a junction by the
application of electrical energy. The
basic building blocks of a TE genera-
tor are 1) the use of two connected
dissimilar materials, one being a posi-
tive (p) type, and the other a nega- -
tive (n) type; and 2) the mainte-
nance of a marked temperature dif-
ferential between the hot end of the
junction and the cold end to which
the load is wired. These basics are
shown in the diagram of Fig. VIIL

The p and n materials used in pres-
ent TE generators are doped semi-
conductors such as Bismuth Telluride
and Zinc Antimony. These materials
act in a manner similar to the solar
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cells, with the obvious exception that
heat replaces light as the prime en-
ergy source. Theory states that there
is a similar migration of free elec-
trons and holes, with the heat input
creating the exciting conditions for
both the electron migration in the n
leg, and for the hole migration in the
p leg. There are four well-known ma-
jor parameters which have a gross ef-
fect on the efficiency and output of a
‘TE generator. 'We want the lowest
resistance to electron flow, the highest
resistance to heat flow—or more fa-
miliarly the lowest thermal conduc-
tivity—to keep the heat from flowing
too easily to the cold end, the highest
thermoelectric coefficient, meaning
the intrinsic ability of the material to
supply a certain amount of voltage-
per-degree, and the ability of the
junction to develop more and more
voltage as the temperature differen-
" tial increases. The two latter items
Joffe combined into what is called
the Seebeck coefficient, measured in
volts per degree. Joffe also derived
the thermoelectric Figure of Merit,
which combines all four parameters,
and gives a direct view of the genera-
tion efficiency of any TE material.
‘The equation for Figure of Merit is
: s
Z= Ewhete S is the Seebeck coef-
ficient, in volts per degree, p is elec-
trical resistance in- ohms per centi-
-meter of pellet length, and K is
‘thermal conductivity in watts per cen-
timeter per degree.
It must be realized that the TE
generator is a heat engine, and as
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such partakes of those efficiency loss.

es that any Carnot cycle engine is sub-
ject to during the inevitable tem.
perature exchanges that take place,
Thus, even before we can begin to
convert heat into electricity, we lose
well over 509 of the available heat
energy to the Carnot cycle losses. In
an actual design, we can assume g
Carnot efficiency of 30%, and a
thermoelectric conversion efficiency
of 10%, resulting in a system con-
version efficiency of 3%. This does-
n't look so good on the face of it
but the saving factors are the free
presentation of energy, and the ex-

treme simplicity of the TE genera- -

tor.

One of the problems with the
thermocouple as an electricity pro-
ducer is that it is inherently a high-
current, low-voltage device. For in-
stance, a TE junction formed of Lead
Telluride will provide .0006 volts
per degree C. At a temperature dif-
ferential of 400 degrees C, the output
of ‘this junction will be only .24
volts, although its wattage is .2. Con-
sequently, if any reasonable voltage
level is required, the junctions must
be wired in series or series-parallel.
In order to generate enough power
for a satellite mission, quite a large
number of junctions are needed, al-
though fewer than the number of so-
lar cells by one and a half orders of
magnitude. As with the solar arrays,
a rather fancy design of the thermo-
couple assembly/heat exchanger/

structure is required, unfortunately.
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Also unfortunately, the good semi-
conductor materials used in thermo-
electric generators cannot take any-
thing like direct flame temperature
without deteriorating to the point of
destruction.

An intensive materials reseatch ef-
fort is underway, both here and in
Europe, to uncover semiconductors
which have higher Figures of Merit
than the present-day 1.2 or so, say
about 3.0, and which can withstand
temperatures of 1000 degrees C or
more. It is estimated that a material
such as this will deliver a conversion
efficiency of 30%. When this devel-
opment comes about, we can look for-
ward to some rather fantastic mech-
anisms, not only for space applica-
tions, but doing everyday jobs right
in the home. Certainly the job of the
secondary space power engineer will
be made easier, and who knows, it
may even atrive at the point where
that harassed gentleman will be reluc-
tantly accepted as a member of the
human species by structures and
weights engineers, although this
might be stretching the point a bit.
. At the present time, TE generators
have not reached the levels of cost,
reliability, structural integrity, or pro-
ducibility wherein they can be used
for the generation of sizable quanti-
ties of electrical power in space vehi-

cles. Lots of intensive R and D work .

is going on, and in fact working mod-
els of TE generating systems . for

“space application have already been

demonstrated on the ground. An ex-
cellent example of a TE system that
has been developed specifically for

space use is the one being developed
by Hamilton Standard, which uses a
large number of small parabolic re-
flectors on a light frame, each reflector
pinpointing one, or several, TE junc-
tions. This framework will be mount-
ed in a similar manner to the familiar
solar cell arrays or panels, and will
probably be oriented continuously
sunward. It will be used in conjunc-
tion with a battery pack, and will be
large enough to supply power during
dark periods. This configuration is
shown in Fig. X.

Another type of solar powered TE
generator which to a certain extent
gets around the problem of carrying
enough batteries for the dark periods
of orbital trajectories is shown in
Fig. XI. In this generator, the solar
energy is collected by a large concave
mirror which reflects it onto a focus-
ing surface. From this surface, the
energy is played on a container filled
with Lithium Hydride in liquid form.
The container is surrounded with TE
junctions, and -the Lithium Hydride
gives up its heat to the junctions at
a rate regulated by a valve in such a
way that it is optimum for the pat-
ticular TE materials used. During the
sunlit portions of flight, the radiation
shield is open, allowing the Lithium
Hydride heat storage sink to be bathed
continuously in the solar radiation.
When the satellite moves into the
earth’s shadow, the insulated shield
automatically closes, effectively encas-
ing the heat sink and the hot ends of
the TE junctiens in an insulated con-
tainer. The cold ends plus their cool-
ing fins are all outside the-container,
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radiating heat into space. The amount
of Lithium Hydride to be used as a
heat sink for the radiant energy, and
then as a heat source for the TE junc-
tions, is governed by the mission
flight plan; in this case, how many
minutes will be spent in darkness,
and how many bathed in solar radia-
tion. Analysis shows that this type of
system actually has a distince weight
advantage over the type which car-
ries extra batteries for daytime charg-
ing. On the other hand, it also re-
quires a development period which
the batteries have already gone
through.

Fig. XII shows a simple solar pow-
ered TE generator. A cylindrical con-
vex mirror system collects and' con-
centrates the solar energy on a row
of TE junctions connected in series
or series-parallel, as required. The sys-
tem design maintains a temperature
differential of about 350 degrees C.
A fairly large model was fabricated
and operated at ground conditions,
and achieved a Carnot efficiency of
25%, a conversion efficiency of 8%,
and a consequent system efficiency of
2%. This was a combined Westing-
house-Boeing effort, and was used
only to test the feasibility of the con-
cept. It used a sun-oriented drive,
water cooling at the cold junctions,
and was operated in a chamber to
simulate space conditions. The semi-
conductor materials used were Zinc-
Antimonide, (p), and Indium Anti-
monide, (n), and the number of
junctions came to 16sThe cylindrical
collector-reflector measured 20 by 50
inches, and a power output of 3 watts

was attained. In actuality, a solar TE
array such as is shown in Fig. XII can
be made any length. Probably the
critical factor in the design of the
panel length is the ability to break

‘the array up into modules which can

be folded and packaged to take flight
accelerations and vibrations, and
which can then be unfolded easily
into a large array without toe many
tricky joints.

One point about system efficiency.
It may be that in order to achieve
high values of Carnot efficiency—25
to 30%—we will have to design very
large radiators. The radiator then be-
comes very heavy, and although the
system efficiency is high, the system
weight climbs to a point where we
have to do away with some of the
communications equipment, or some
of the precious propellant, or some-

thing else that will ruin the mission.

In this case, we lay efficiency aside as
a controlling design factor, and shoot
for a high power-to-weight factor.
Therefore, we design the cold-end
temperature higher, and let the effi-
ciency fall off; the radiator weight
comes way down, with a consequent
drop in overall system weight. Up to
a certain point, this works fine, and
this point is reached through a sys-
tems optimization study, which re-
sults in a good power-to-weight ra-
tio, a reasonable efficiency, and no
removal of equipment.

There are a surprising number of
solar TE generators being designed
for space vehicles. Some will need
backup from extra chemical battery
systems, and some will have built-in
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heat collectors to obviate this need.

Some will use multiple small reflec-

tors in large panels, and some will
use a single huge reflector which will
unfold, petallike, when in orbit, to a
diameter of as much as 45 feet. These
impressive, simple-in-principle, ex-
pensive machines will provide un-
faltering electrical power for space
vehicles during missions which last
months and years. Furthermore, there
isn't much doubt that these systems
will act as the basis for—I hesitate
over a badly beaten word—a break-

_through in power supply methods for

ground use in military, commercial
and home applications.

The next type of power generating
system which we will examine is the
Solar Thermionic Generator. .

Just before the turn of the Twenti-
eth Century, Thomas A. uncovered a
characteristic of metal which has
been heated to incandescence. Ap-
propriately enough, this was called
the Edison effect, and it states sim-
ply that electrons boil off the surface
of incandescent metal, and the num-
ber of electrons boiling off increases
as the temperature increases.

In our present electronic age, this
statement may not create pande-

_monium among the brethren, but it

presents a phenomenon which has
only recently been pressed into serv-
ice in another type of oddball heat
engine that threatens to open new
energy-supply vistas to an energy-
greedy world. This engine has come
to be called a thermionic generator or

converter, and sometimes a thermo-
electron engine. In principle, the
thermionic generator is, like its cous-
ins, a very simple machine. Basically,
the generator hardware consists of a
sealed chamber, a cathode, an anode,
and a heat source. As can be seen, it
strongly resembles a diode. Fig. XIII
gives a picture of these elements.
There are two major types of ther-
mionic generators: In one, the cham-
ber is evacuated. In the other, the
chamber is filled with a gas such as
cesium vapor. Briefly, the thermionic
generator works in the following
manner: the electrons that boil off
the heated cathode reach certain en-
ergy levels during the process. Cer-
tain of these electrons reach energy
levels high enough so that they es-
cape from the cathode, and migrate
across the intervening space to the
anode surface, which is relatively cool.
If these electrons, which have been
lifted to a high potential by the ther-
mal energy, migrate to a surface
which is made of material with a low
work-function, some of this poten-
tial can be recovered and used to
move the electrons through an ex-
ternal circuit, The cathode and anode
materials are selected so that the
electrons emitted from the hot cath-
ode require more energy for escape

-than would be required for anode

electrons to escape from the anode
surface. This results in a stream of
electrons that land on the anode with
a fund of energy which allows them
to do work in the low work-function
environment of the anode.

A crude analogy might be the dif-
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ference in work potential that an
earthman would display on the moon,
compared to his  work potential on
the earth—provided that he has been
supplied with enough energy to es-
cape from the higher gravitational
field of the earth. To illustrate the
availabiliy of energy in the thermi-
onic generator, Fig. XIV presents an
idealized potential energy diagram
of an electron migrating from a hot
cathode to a cool anode. In the dia-
gram, W, is the work-function of the
cathode, and W. that of the anode.
In order to escape from the cathode,
an electron must be raised above the
energy level represented by Wi to
the level of W Having escaped
and migrated to the anode, the elec-
tron gives up energy equal to the
anode work-function Ws, which then
appears as heat in the anode. How-
ever, after having fallen from- the
level of Wr through the potential
batrier and down to the Fermi level
of the anode, the electron still has an
amount of energy left ovet equal to
E, the difference between W, and
W.. This leftover energy appears di-
rectly as electrical energy when a cir-
cuit between cathode and anode is
éstablished. _

It’s hard to conceive of a much
simpler machine. Two pieces of met-
al, a small chamber, and a candle!
However, some little problem always
seems to rear up and take all the joy
out of living, and the label on this
particular problem = reads “Space
Charge”.

When we heated the cathode and
boiled the electrons off the surface,

we naturally expected, as per theoty,
that a certain percentage would make
it across the intervening vacuum to
the anode. Knowing the work-func-
tions of the cathode and anode, the
temperatures of both, and their spac-
ing, we can calculate the electron
flow, and the consequent developed
cutrent or voltage. But we failed to
reckon with the very large number of
electrons that didn’t quite reach es-
cape-energy level. These, in an ever-
increasing number, clog up the Space
between cathode and anode, and form
a cloud which has an overwhelming
negative Charge. In turn, this nega-
tive space charge tends to repel elec-
trons that boil off the cathode, and
only a very few of exceptionally high
kinetic energy content can get
through. Therefore,
thermionic generator described above
will stabilize at a certain level of out-
put, said output will be very low in
comparison to the input of heat; this
makes for a very inefficient system.

Independent workers at MIT, Gen-
eral Electric, and RCA came up-with
a few excellent answers to the space
charge problem. An extremely sim-
ple method which has resulted in
conversion efficiencies apptoaching
the 159 mark, is to fabricate the
cathode and anode from a material

such as tungsten, very carefully ma-.

chined, and place them as close to-
gether as .0005 to .001 inch! This
requires pretty careful machining and
assembly, but it can be done, and as
stated, good conversion efficiencies
have been attained with this proced-
ure.
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Another very promising method of
overcoming the space charge barrier
is to neutralize it. Ingeniously, the
researchers reasoned that somehow
or other, a positive-particle cloud
should be introduced, so that each
electron in the space -charge cloud
would be attracted to a positive pat-
ticle, resulting in a nulling of the
space charge. Tons fit this bill, and a
vapor made of cesium provides an
excellent source of ions. When cesium
atoms strike the hot surface of the
cathode, which has a higher work-
function than the cesium, they lose
an electron. This electron then be-
comes bound to the cathode, and the
newly formed cesium ions bounce out
in the form of a positively charged
cloud. Enough of these result in neu-
tralization of the negative space
charge, and at the proper cesium va-
por pressure, with the- space charge
virtually absent, the flow of enet-
getic electrons can be started and
maintained at a high level by heating
the «cathode to temperatures easily
reached by simple heat sources. There
are other tricks to increasing the life,
efficiency, and practicability of the
cesium- vapor thermionic generator.
These are being pursued with ut-
most -diligence, and in a few short
years we are sure to see the utilization
in space—and no doubt in ships and
on the ground—of thermionic gener-
ators which will be simple, reliable,
and will deliver efficiencies in the
neighborhood of 30%.

It is well and expedient to point out

that there are other problems which
bedevil the researcher and engineer
in this field. One of the obvious, and
most difficult to solve, pertains to ma-
terials. Because of the basic require-
ment to boil off many electrons and
to give them a high level of kinetic
energy, it is necessary to raise the
temperature of the cathode to a high
value if any sizable current is to be
realized. For instance, some thermi-
onic generators have been operated
as high as 3000 degrees K, and the
standard operating temperature range
runs between 1400 degrees K and
2000 degrees K. At temperatures
such as these, the tungsten cathode
doesn’t last very long; it vaporizes
rapidly and deposits on the anode. In
a cesium vapor generator, at certain
pressures the problem can be taken
care of by the fact that the cesium
atoms condense on the cathode, thus
coating- it. In this case, the cesium
atoms on the cathode boil off at a
great rate and migrate into the cesium
cloud, but are replaced continuously

_via the condensing process. In this

way, cesium vapor thermionic genera-
tors can operate for many hours at
the high temperatures needed for de-
cent efficiencies.

Two other prominent - problems
are the containment of the alkali va-
pors at ‘high temperatures, and the
prevention of breakdown in the elec-
trical insulation between the cathode
and the anode. However, as stated
before, the concentrated attack on
these and other problem areas will
soon result in materials and methods
that the engineer can put to good use
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in the process of solution. In fact,
very recently one company has solved
the problem—to a certain degree—
of material failure at high tempera-
ture, by simply devising a thermionic
generator that works at far lower tem-

* peratures.

At the present time, a number of
working thermionic generating sys-
tems have been built by quite a few
companies. Many of these, of course,
are laboratory models, but some are
prototypes of future space power sup-
plies. Some have delivered up to 200
watts for hundreds of hours. An in-
tensive study and development pro-
gram is underway at companies such
as General Atomics, RCA, General
Electric, Thompson Ramo Wool-
dridge, Martin, Thermoelectron, and
others, with the prime objective of
coming up with actual space-flyable
power supply systems. These systems
will incorporate the same type of
solar collectors, orientation systems,
heat storage sinks, et cetera, as has
been presented previously relative to
thermoelectric generators. Some of
these are approaching the ready stage
now, as far as laboratory testing is
concerned, and final designs for the
actual space-solar thermionic systems
are well along. Just recently, after an
industry-wide competition, a contract
for a 135 watt thermionic solar pow-
ered system, using cesium vapor gen-
erating elements, was let to Electra
Optical Systems, Inc.

The solar-powered thermionic gen-
erating system consists of a number
of major components, among which
are the solar collector for concentrat-

ing solar radation on a receiver adja-

cent to the cathode, the thermionic -

generator itself, a radiator to reject
heat from the anode to space, heat
transfer loops or thermal conductors
to transport heat from the receiver
to the cathode and from the anode to
the radiator, control mechanisms to
regulate and modulate the generated
electricity, and a means for storing
either thermal or electrical energy
during periods of orbital shadow. Sys-
tems of this type are very similar in
configuration to the TE generating
systems, except for the generating
element itself. Figures XV and XVI
show drawings of simple and sophis-
ticated thermionic generating sys-
tems. As in the other types of solar
generators, the thermionic types use
a multiplicity of generating elements,
connected in series or series-parallel.

It is interesting to examine some of
the design problems and their solu-
tions, in this particular field. As noted
before, the thermionic generator op-
erates at fairly high temperatures; in
fact, thermal power rates are on the
order of 25,000 BTU's per square foot
of cathode area. The solar collector-
reflector must be designed to concen-
trate solar energy to match the tem-
petature and BTU requirements. At
the same time, the reflector must also
supply solar energy to the thermal
heat sink, and must compensate for
any heat that leaks from the thermal
receiver into space via radiation. Be-
cause of the many areas in a solar
space power system which represent
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drains on the transfer of solar energy
into usable heat energy at the cath-
ode, the collector should be close to
optically perfect relative to surface
deviations and reflectability. This is
possible if we can afford a carefully
ground surface on a stiff structure;
however, the bugaboo of system
weight requirements limits us to a
weight of about one-tenth pound per
square foot of reflector surface. This
exceedingly light structural require-
ment virtually dictates rather poor
optical qualities, followed by the need
for an enlargement of the reflecting
surface. Add to this the immense job
of stowing the reflector in a folded
condition during the flight from
earth to orbit, and the necessity for
erecting the structure in orbit and
keeping it oriented, and it can be
seen that the solar reflector alone rep-
resents a major developmental ef-
fort. '

Some of the collectors présently in
work have been designed in the form
of a folding umbrella, some as in-
flated plastic structures, others as
flower petal structures, and the like;
please recognize that these designs
run as large as 100 feet in diameter!

Another sticky design area is the
radiator. Because the thermionic gen-
erating elements convert only a small
percentage of the applied heat into
electricity, the rest of the BTU’s must
be dumped overboard. In space, radia-
tion is just about the only practical
method, and radiator design becomes
of prime importance. One design
that shows promise consists of a very
thin stainless steel sheet formed to

allow passage of liquid sodium. The
sodium picks up heat from the anode
through a heat exchanger, and is then
pumped through the radiator in a
loop which returns it, after cooling,
to the anode. Some radiator designs
incorporate a meteorite barrier cov-
ering the thin stainless; others at-
tempt to solve this problem by de-
signing the radiator with thick walls
to begin with. In any case, all radia-
tors are too heavy, clumsy, and com-
plicated; ask any of the engineers
who are working on these systems.
Let’s look at a solar thermionic gen-
erating system designed to deliver
about 6 kilowatts continuously, dut-
ing a mission that comprises a 100
minute orbit, 35 minutes of which
are spent in the earth’s shadow. An
average thermionic conversion effi-
ciency of 10% is available, at a
cathode temperature of 2500 degrees
K. For this generating system, the
thermal receiver will have an area of
12 square feet. At an efficiency of
409, the reflector-collector area will
be 2800 square feet. The radiator will
weigh 120 pounds, the reflector 180
pounds, the controls 30 pounds, the
thermal receiver and storage sink 200
pounds, and the_thermionic generat-
ing pile 280 pounds. Altogether, the
system weight comes to 810 pounds.
An overall system efficiency of ap-
proximately 3% can be expected.
Naturally, system weight will drop
when we develop generators with
conversion efficiencies of 309%. ®

Moving machine power systems
will be discussed in our next article.
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BY NEIL GOBLE

The advantages of specializa-
tion are so obvious that, today,
we don’t even know how to rec-
ognize a competent syncretist!

B Freddy the Fish glanced at the
folded newspaper beside him on the
bench. A little one-column headline
caught his eye:
MYSTERIOUS SIGNALS
FROM OUTER SPACE
“Probably from Cygnus,” he said.
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Freddy mashed a peanut, popped
the meat into his mouth, and tossed
the shell to the curb in-front of his
bench. He munched and idly watched
two sparrows arguing over the dis-
carded delicacy; the victor flitted to
the head of a statue, let go a trium-
phant dropping onto the marble nose,
and hopped to a nearby branch.

“Serves him right,” Freddy said. He
yawned and rubbed the stubble on
his chin. Not yet long enough for
scissors, he decided.  He pulled his
feet up on_the bench, twisting in an
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effort to get comfortable. The sun was
in his eyes, so he reclaimed the dis-
carded newspaper and spread it over
his face. His eyes momentarily fo-
cused on MYSTERIOUS SIGNALS
FROM OUTER SPACE, right over
his nose.

“Sure, Cygnus,” he muttered, and
closed his eyes and dropped off to
sleep.

When he was awakened, it was by
an excited hand shaking his shoulder
and a panting, “Freddy! Freddy!
Lookit the Extra just came out!”

MASTER OF NONE

Freddy slowly sat up, ascertained
the identity of the intruder and the
fact that the sun was setting, and said
“Good evening, Willy. Please stop
rattling that paper in my face.”

“But just read it, Freddy,” Willy
shrieked, waving the paper so franti-
cally that Freddy couldn’t make out
the big black headline. * ‘Positive
contact from another planet,’ the guy
was yellin’. They put out an Extra so
I snitched one from the boy. Read it
to me, huh, Freddy? I'm dyin’ o’ curi-
ous.”
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“So give it here and I'l] read it for
you. Quit shakin’ it or you'll tear it
all up,” Freddy snorted.

“Read it to me, huh, Freddy,” Willy
said, handing over the paper. “I don’t
know no one else that reads so good.”

Freddy studied the headline and
the first paragraph silently, then whis-
tled lightly and lowered the paper.

“Y'know, Willy,” he said, “the last
thing I read before I dropped off a
while ago was about these signals.
But the funny thing is, I'd just as-
sumed they were from Cygnus.”

“What's a Cygnus, Freddy,” Willy
- asked, still pop-eyed. “A smoke? A
dame? Or you mean like from Hun-
ger?”

“Cygnus, my boy,” Freddy ex-
plained patronizingly, “is a constella-
tion within which there are two col-
liding galaxies. These colliding ‘gal-
axies ‘produce the most powerful
electromagnetic ** radiations ‘in  the
universe—an undecillion watts!”

“What's an undecillion?” -

. “An undecillion is ten raised to
the 36th power,” Freddy sighed, fear-
ing that he wasn't getting through
to Wrilly. '

“No foolin’? What’s a watt . . .
aw, you're pullin’ my leg again, Fred-
dy, talkin’ riddles. Where’d ya ever
learn to talk that way anyhow!”

“Harvard, Yale, Princeton, Oxford,
Georgia Tech, Oklahoma. Picked up
a little here, a little there,” Freddy
said, reflecting on his indiscriminate
past.

“Aw, cut it out, Freddy! Cmon,
read it to-me. Betcha can’t! Where’d
ya say it was from? Cygnus?”

“Not Cygnus. Ganymede.” Freddy
cleared his throat and rattled the
newspaper authoritatively. “Wash-
ington: White House sources de-
clared today that intelligent beings

.on a Jupiter moon have contacted the
United States government, While the

contents of the message have been
made secret, the White House em-
phasized the message was frieadly.”

Freddy continued, “The signals,
which were intercepted - yesterday,
were decoded this morning by-a team
of government scientists and cryp-
tographers who had been at the task
all night. While officials were non-
committal about the nature of the
message contained jn the signals,
they declared "We are authorized to
state that the received message was
friendly and appears to represent a
sincere attempt by another race of
intelligent beings to contact the peo-
ple of Earth. A reply message is be-
ing formulated.” Officials further ex-
plained that the possibility of the
signal’s being a hoax has been thor-
oughly investigated and that there is
no doubt-whatsoever that the. mes-
sage is a genuine interspatial com-
munication from intelligent beings
on Ganymede. Ganymede is one of
twelve moons of the planet Jupiter,
and is larger than the planet Mer-
cury.”

Freddy stopped.

“Ain’t there any more?” Willy
whined.

“The rest of it is about how far
away Ganymede is, and its relative
density and mass and stuff. You
wouldn’t be interested, Willy.”
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. himself to a peanut.
Freddy?”

| there’s
. here on Earth, and they called us on

the phone.”

~ - "Whadd" ya know about that!” Wil-

RS 20

- One personnel specialist, scowled at
;;he pamphlet on his desk.

“Oh. I guess not.” Willy helped

“What's it mean,

“Nothing much, Willy. Just that
people somewhere besides

“I didn’t even know they
He stared with

. ly gasped.
 was other people!”

- disbelief at the paper.
~ "I don’t suppose anyone knew.”

“How d’ya suppose they knew?”
- Willy asked. "T mean, that we was

~here, if we didn't know they was
* there?”

o

- 'T've been wondering about that

- Willy. You know that last rocket we
shot?”
“From Cape Carnival you mean?”
“Yeh. It was supposed to go into

v orbxt around Jupiter. I wouldn't be
"t surprised if maybe it didn’t land on

* Ganymede; the people there could
| have examined it, figured out where
* it came from, and then radioed us on
~ the same frequency the rocket trans-

~mitter used. Paper doesn’t say that,
~of course, but it's a reasonable hy-
pothesm

~ “Freddy, I thmk you must be a
genius or sumpin’.

,' Freddy smiled and stretched out to

'@sleep again as Willy wandered off,
?starmg blankly at the newspaper.

b
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"»’Carlton Jones, America’s Number

- SECRET, it said in big red letters
,‘ across the top and bottom. Special
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Instructions' for Operation Space

. Case, said the smaller letters across

the middle of the top sheet.

“Now I ask you, Dwindle,” Jones
said to his clerkish aide, “where, in
this worldful of specialists, am I go-
ing to find someone with a- well-
rounded education? Much less one
who'll take a chance on-a flier like
this?”

“Gosh, Mr. Jones, I just wouldn’t
know,” Dwindle blinked. “Have you
tried looking through your files?”

“Have I tried looking through my
files,” Jones sighed, looking at the
ceiling light. “Dwindle, my files in-
clude every gainfully employed pet-
son in the United States of America
and its possessions. Millions of them.
One doesn’t just browse through the
files looking for things.”

“Oh,” Dwindle said. “I'm kinda
new at this specialty,” he explained.

“Yes, Dwindle. However,” Jones
continued, “one does make IBM run-
outs to find things.”

“Hey, that’s great!” Dwindle said,
brightening. “Why don’t you try mak-
ing an IBM runout?”

“I did, Dwindle. Please let me fin-
ish? Our instructions call for finding
a person with a well-rounded educa-
tion. More specifically, a person who
is capable of intelligently discussing
and explaining some two dozen. ma-
jor ‘fields of knowledge’ Plus, of
course, at least a passing acquaint-
ance with some one or two hundred
minor fields of knowledge.

“So I set Mathematics into the IBM
sorter. Mathematics is one of the ma-
jor fields of knowledge, you see.”
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“Yeh,” Dwindle acknowledged.

“So I took the few million mathe-
maticians’ cards which I got—good
mathematicians and bad mathemati-
cians, but at least people who can get
their -decimals in the right place. I
set the IBM sorter for Biology, and
ran  the mathematicians’ cards
through. So I got several thousand
mathematician-biologists.”

“That’s pretty sharp!” Dwindle ex-
claimed with a twinkle. “Whoever
thought of that!”

“Please, Dwindle,” Jones moaned,
pressing his palms to his eyes. “Next
I sorted according to Geology. Three
hundred cards came through. Three
hundred people in America who
know their math, biology and geol-
ogy!”

“That doesn’t sound like so many
to me,” Dwindle said hesitantly, as
if wondering what there was to get
so excited about.

“And of those three hundred, do
you  know how many understand,
even vaguely, Electronics? Twelve.
And ofithose twelve, guess how many
have an adequate background in His-
tory and Anthropology? Much less
an understanding of eighteen other
fields?”

“Not very many, I'll bet,” Dwindle
replied smartly.

“None! Not even one! I tried run-
ning the cards through in every or-
der imaginable. We've bred a race
of specialists and there’s not a truly
educated man among us!”

“Say, you know what I bet? Even
if you did find a guy who's like what
all you said . . .”
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“Go ahead, Dwindle.”

“. . .1 bet he wouldn’t even go
up there to Ganymede. I sure would-
n’t! I'd be scared to death,” Dwindle
chattered, waving his finger. “How'’s
he gonna get back, even if he gets
there O.K.? Couldn’t anyone fool me
with a bunch of pretty talk; I know
the government doesn’t have a rocket
that could take off again after it got
there. Gotta have launching pads
and computers and all that stuff. Gov-
ernment ever think about that?”

Jones held his head in anguish,
“Dwindle, why don’t you be a good
boy and run along to the snack bar
for a coffee break? And bring me
some aspirin when you come back.”

F reddy the Fish, Willy and Oscar
Fronk were occupying the same
bench, a comradeship made necessary
by the overpopulation of the park on
such a glorious day. Oscar was survey-
ing the passing girls and scouting for
worthwhile cigarette stubs. Willy was
admiring a hovering beetle’s power
of flight, and Freddy was reading a
discarded copy of Scientific Ameri-
can.

The beetle landed on Willy’s
sleeve and promptly located a gaping
tear in the fabric, through which
bare arm showed. Willy raised his
other hand menacingly.

“Don’t,” Freddy barked, causing
Willy to jump with enough force to
dislodge the beetle.

“Aw, Freddy,” Willy whined, “why
dintcha lemme kill it? What good’s
a stupid bug?”
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" ~ "That would have been a rather
~ unfortunate kill, Willy, by your bare

‘hand on your bare arm. You must
“learn to be cognizant of our insect
friends and insect enemies.”

“So what’s he, poison or sumpin’?”

“Unpleasant, at least,” Freddy said.
“That was a blister beetle; smash it
‘on your arm and you'll grow a nice
welt. A member of the Meloidae

family.”

“You mean bugs have families and
“all, t00?” Willy asked.

“Beetle ‘families’ are groupings of
“similar species of insects,” Freddy ex-
Bplamed “Not actually kinfolk. For
(instance, this beetle is related to the

£ ‘Lytta vesicatoria of southern Europe,
‘more commonly known as the—"

Freddy glanced out of the corner of
is eye at Oscar, hoping to shield the
‘pext bit of information from his
“Eperverted brain, and whispered the
;name
Wdlys eyes widened. Hey, Os-
;car " he hollered, jumping up. “You
yhear what Freddy said? That bug I
ost swatted’s practically a' Spanish
’Fly‘ e
“Which way'd he go?” Oscar
squeaked allowing his collection of

:sstubs to scatter as he hopped around,

looking on and under and behind the

'Iiench'for the escaping insect.

“Hold it, hold it,” Freddy com-
;manded trying to restore order. S 4
md it's like it, not IS it. It doesn’t

| have what it takes, so skip it, huh?”

- Willy and Oscar sat down again.
"Freddy,” Willy sighed with adora-
tion, “how’d ya ever get so smart? I
?ean, bein’ a bum and all?”

[ASTER OF NONE

“I keep telling you guys; I went
to nothing but the finest universities.
Well, except toward the end, when
I'.was getting desperate, I guess I
wasn’'t so choosy.”

“Aw, g'wan now, Freddy. Collitch-
es cost money, and you're as poor as
the rest of us. Bummin’ for a cuppa
coffee, and all the time talking about
Yale, and Oxford, and Hah-vad.”

“What would you say, Willy, if I
told you that once I belonged to the
richest family in Mississippi?”

“I'd say Mississippi was 4 pretty
poor state,” Willy said, and Oscar gig-
gled.

“I once was Frederik Van Smelt,
spoiled son of the wealthy shrimp
and oyster scion. And there’s nothing
as bad, my father said, as spoiled
Smelt. He disowned me, of course. I
owned six Cadillacs—one right after
the other, I wrecked them all. ¥ trav-
eled all over the world and probably
counteracted a billion dollars” worth
of foreign aid. I was kicked out of
the best schools in the world.”

“How come if you're so smart you
flunked out of all them <chools?
Oscar asked.

“Me? Flunked out? I never made
less than an A in any course I took
during my eight years at war with
college. 1 was expelled from nine
schools and barely escaped the high-
way patrol when I was bootlegging
at Oklahoma University!”

“Freddy,” Willy said, “you’re lyin’
like a dog, butcha make it sound s’
real!”
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J ones squirmed uncomfortably in
his seat in the briefing room, phras-
ing and rephrasing his thoughts. It
seemed that no matter which arrange-
ment of words he chose, it still was
going to be obvious that he'd flopped.
He re-examined his fingernails and
selected one which was still long
enough to chew.

General Marcher concluded his
current appraisal of the situation and
began calling on the various individ-
uals with whom certain phases of
OPERATION SPACE CASE had
been entrusted. Jones groaned as each
arose and gave favorable progress
reports.

“The pod is completed and has
_been tested, sir. It will by no means
be plush, but it will be sufficiently
comfortable even for the long voy-
age to Ganymede.”

“The guidance system is perfected
to the extent that we need.”

“There are no further decelleration
problems to be solved.”

“The crash program has been ap-
proved for the two-way rocket; it is
on the drawing board and current
“estimates are that the envoy can be
brought back in three years.”

“Ganymede has replied to our last
message; a suitable artificial environ-
ment will be available for the envoy.”

“Personnel Specialist Jones?”

Carlton gave his chin a final
sweaty rub and slowly rose to his
feet. “General Marcher, sir,” he
choked, “T'm . . ."we'te . . . experi-
encing a little difficulty finding a
volunteer, so far—" :
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“Negative perspiration on that
count, Jones,” the Project Officer in-
terrupted. “The draft has never been
abolished; we can grab anyone you
put your finger on! Now, who will it
be?” . :

“Sir, it doesn’t seem to be that so
much-as . . . well . . . sir, has any
consideration been given to perhaps
sending a delegation rather than a
single envoy?”

The general smiled broadly. “Now,
that is more like it! I take it you
mean you have a number of equally-
qualified persons who have expressed
an intense desire to go to Ganymede,
and there is no way to impartially

_ select one of these ‘men over the
others? This is commendable. How-

ever, our space limitation clearly pre-

cludes sending mote than one per-

son. I'm afraid you will just have to

make your choice from a hat.”
Jones turned a trifle redder. “That's

not exactly the problem, either, sir.”

The general’s smile wilted and be-

came a frozen frown. “Just exactly
what are you trying to say, Jones?”

“There’s no one who can meet the
qualifications, sir,” Jones said, feeling
sick at his stomach.

“Are you telling me that in the en-
tire United States, there is not one
person who has a basic understanding
of the twenty-four major fields?”

“I'm afraid that’s right, sir.”

“See me after the briefing, Jones.
I'm certain that the Foremost Person-
nel Specialist in the United States
must have some further ideas on this
matter.”

Jones sank slowly back into his

ANALOG SCIENCE FACT * SCIENCE FICTION | M

4 "j_.

|

- seat and covered his face with his
- hands. "T'm a goner,” he whispered to
~ himself. “Jones, you can be replaced.”
~ Dwindle, sitting on his left, sud-
+ denly punched him vigorously in the
~ ribs. “Say, Mr. Jones,” he rattled, “I
. just thought of a great idea.”

- “Tell it to the general,” Jones
. moaned. “Maybe then he’ll realize
- what a handicap I've been working
~ under.” ‘

5
¥
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E Hi ya, Freddy,” Willy said, sitting
- down on the bench and helping him-
self to some peanuts. “Workin® a
- crossword puzzle?”

Freddy pocketed his pencil stub
- and laid aside the newspaper. “Naw,

‘with one of those “We're looking for
%bright young men’ ads.”

- "Freddy! Y'ain't thinkin’ a gettin’
*a JOB?” '
- "Nothing like

that,”  Freddy
Filling out one of those little tests
 they always have. Helps keep a fella
sharp, you know.” :

“Yeh, I seen the kind. Like what
“has pictures and you're supposed to
find things wrong in the picture like
“dames with beards and dogs with six
?”

- "Kinda like that, only this one’s all
written and is a little tougher. You're
pposed to.send the answers in and
“Wwhoever has good answers gets to
take a tougher test and whoever does
8ood on that test gets the job. Prob-
‘ably selling neckties on the corner or

omething.”

TER OF NONE

" not this time. Just playing around -

laughed. “Just exercising my mind.

“No kiddin’. That what it says?”

“Just says ‘handsome rewards,” but
that’s probably close to it.”

“You gonna send it in?” Willy
asked. s

“Naw, I just fill ’em out for fun,
like I said. Can you imagine me ped-
dling neckties on the corner?”

“Then how d'ya know if you got
the right answers?”

“Hell, I know the answers,” Fred-
dy bragged. “Like I said, this is just
exercise. Mental gymnastics. Like this
last one; it was pretty tough com-

pared to most of them. Had some -

questions about things I hadn’t even
thought about since college, things

. I'd forgotten I knew. What good’s an

education if you forger what things
you know?”

“That's why I never bothered,”
Willy agreed. “’Cause I never could
remember things so good.”

“No, Willy. You've got it all
wrong. I still know it, I just didn’t
know I know it.”

“Aw, Freddy,” Willy said unhap-
pily. “You're pullin’ my leg again!”

“Suit yourself,” Freddy smiled.
“Hold down the bench for me, O.K.?
I'll be right back.”

Willy watched Freddy until he
went into the little brick building in
the center of the park, and then
grabbed Freddy’s newspaper and
scampered over to Oscar’s bench. -

“Hey, you know how Freddy’s al-
ways talkin’ big about how much he
knows,” Willy said breathlessly. “I
got a idea how to call his bluff. He
filled out one of these tests and says
he knows all the answers. Let’s send

123

T



it in-and see if he’s as smart as he
sayst”

“Yeh! That’s great, Willy!” Then
Oscar’s face darkened. “Wonder
where we can steal a' stamp?”

That was a pretty good idea of
mine, about advertising in the paper,
wasn't - it, Mr. Jones?” Dwindle,
America’s Number One Personnel
Speciaﬁst asked his surly -assistant.

“Yes, Dwindle.”

Jones stared gloormly out the four-
teenth story window into the park,
where the local bums were loafing
and sleeping and feeding peanuts to

the pigeons. He was nauseated with .

the prospect of having to address his

. .new boss as “Mr. Dwindle,” and was

toying with the idea of abandoning
his ‘specialty completely to join the
ranks ‘of the happy, carefree unem-
ployed. He watched as two uniformed
policemen approached one of the less
wholesome appearing characters.

“No; I don’t suppose I could toler-
ate being in.and out of jail every
week on a vagrancy charge,” he told
himself. But then he. smiled bitterly
as he thought of the strange parallel
between the policemen arresting the
bum and other ofhcials, elsewhere in
the United States, tapping respect-
able citizens on the shoulder at this
very moment. i

“Dwindle, do you really think it
was wise to issue warrants to arrest
all these persons who scored perfect
on the first test? How many did you
say: there were?”

“Only 2 hundred or so.” Dwindle

124 ANALOG SCIENCE FACT * SCIENCE FICTION |

smiled sweetly. “And besides, they're
not being arrested. General Marcher

explained to you that they are being -

drafted into the service of the gov-
ernment. Honestly, sometimes I think
you worry too much.”

Jones turned back to the window,
brooding over Dwindle’s transforma-
tion. “Maybe so0,” he sighed, watching
the newly-arrested vagrant pointing
an accusing finger toward one of the
Other bums.

\-/‘-\/ illy strained and twisted, try-

ing to reclaim his arm from the po-
liceman’s grip.

“Honest, you guys. I didn’t know
it was against the law. Aw, I figgered
it was against the rules mebbe to

send in somebody” else’s answers, but :

we wuz only makin’ a joke, Oscar 'n
me. Oscar’s the one who actual put it

in the mailbox and stole the stamp!

I bet he’s the one you're after!”

“Now calm down,
beefy policeman coaxed. “No one’s
broken any law. Nobody’s under ar-
rest. We just want to chat a minute
with whoever it was. filled out- that
test.”

“Yeh, Willy,” the second police-
man broke in, “if you didn’t do it
and I believe you when you say you
didn’t, then who did?”

“What's it to ya?” Willy asked, his
mouth twitching nervously.

The first policeman glanced at the

second and then back at Willy. “Well,
it’s like -this, Willy,” he said. “Who-
ever filled out those answers got ev-

ery one of them right. The people

| for a moment.
| ever’ last one of ’em right?” he

Willy,” the =

A.,)_

| who run the contest want to meet

the guy, see? And they asked us to
. help find him because we know you
- people better than anyone else does.

1 See? That’s all!”

- “Yeh,” said the second. “That’s all.
Now who did it?”

Willy stood with his jaw drooping

“You mean he got

- asked. “Freddy was always braggin’
. about his brains, but me 'n’ Oscar fig-
_ gered he was makin’ most of it up.”
- "Freddy who? Freddy the Fish you
- mean?”
- “Yeh, Freddy.” Willy perked up
- and turned toward Freddy’s bench.

| "Hey, Freddy! Hey, you know that

r’ test you took in the newspaper that
- you didn’t know I sent in? You won

; the contest or sumpin’! Hey, that’s
~ great!”

5

= Jones and Dwindle watched the
draftees file into the examination
~ room.

“I still don’t see how this is going
-~ to solve the ptoblem Jones frowned,
; “I believe it will,” Dwindle contra-

~ dicted him. “Specialists in each of the
.ama)or fields have been consulted

~and each provided fifty questions.”
“The hardest quesnons they could
-~ think up, I imagine.’
“No, not at all. The purpose is to
~ provide comprehensive coverage of
I~each field. And each question is of
 the type that, if the examinee knows
- the answer, it can be reasonably as-

ed that he knows quite a bit in

(Farmim e (st

| that particular phase of the field. For

'MASTER OF NONE

instance, if he knows what enzyme is
associated with the stomach, he prob-
ably knows what enzyme is associat-
ed with the liver.” _

“I know one big problem you're
going to run into,” Jones sulked.
“Just like the IBM cards. You’re go-
ing to find one guy who clobbers the
Electronics part of the test but com-
pletely busts out in History and ev-
erything else.” ;

“I don’t think so,” Swindle said.
“The preliminary test will have taken
care of that. It was designed so that,
in order to answer every gquestion
right, a person would have to have at
least a rudimentary knowledge of all
twenty-four major fields.”

As Jones was considering whether
it would be better to slit his own
throat or Dwindle’s, General Marcher

* entered the room and approached.

“Excellent. Excellent,” the general
declared. “A very distinguished look-
ing group you've assembled. here,
Dwindle. Hello, Jones.”

“Yes, sir,” Dwindle said, "with the
p0551ble exceptlon of the seedy chap
in the rear.

Jones looked to the reat: of the
room, and his eyes bugged. -

Freddy the Fish, clean-shaven but
tattered, was alternately wetting the
pencil lead in his mouth and. eating
peanuts.

“That's the bum who feeds spat-
rows in the park!” Jones gasped.
“How did he get out of jail so quick?
I saw a couple of policemen haul
him off just a day or so ago.”-

“This is where they hauled him
to,” General Marcher said. “It. just so
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happens that he answered every ques-
tion right on the preliminary ex-
amination. He says his name’s Freddy
Smith, although I doubt that he
could prove it.”

“He says he never had a father,”
Dwindle added. “Says his family was
too poor.”

Jones stared at General Marcher,
then stared at Dwindle, then turned
and stared at Freddy the Fish, who
had just left his seat and was ambling
toward the trio.

“Looks like he’s throwing in the
towel,” Jones said happily. “He’s
bringing his paper with him.”

“Maybe he just wants clarification
on a question,” Dwindle said.

“I'm all done,” Freddy said. “Who
gets this?”

“Go ahead, Dwindle,”
Jones smirked. “Grade the man’s pa-
per. He’s all done.”

Dwindle = smiled  uncertainly.
“You're allowed all the time you
need, Mr. Smith.”

“Oh, that's O.K. I'm done.”

Dwindle produced his red pencil
and the answer sheet which had
1,200 small circles punched in it. He
sat down, placed the key over the
test paper, and began searching for
white spaces showing through.

That's the last one, sir,” Dwindle
said six hours later as he added the
one hundred twelfth graded test to
the neat stack at the left of his desk.
He stared through the thousand-plus
holes in the answer key as if expect-
ing the holes to shift. -
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“And still no change in the stand-
ings?” General Marcher asked again,

“Mr. Smith still has the best grade,”
Dwindle answered. :

“The percentages again?” the gen-
eral asked. :

“Over all, ninety-six per cent for
Mr. Smith,” Dwindle said for the
fourth time. “His lowest percentage
in any one category was eighty per
cent. The next highest score was by
Dr. Schmelling, who "had seventy-
eight per cent, but he failed in six
categories. The third highest score
was by Dr. Ranson, seventy-six per
cent, failing in seven categories. The
fourth highest score was—"

“Enough.  Enough,”  General
Marcher interrupted. “I think we've
found our man, don’t you, Dwindle?”

“I hope we don’t have to use pres-
sure, sir,” Dwindle replied.

Jones turned from the window,
from which he was observing the
bums in the park. “How can you pos-
sibly consider .such a thing,” he
blurted, “as to send a penniless, un-
employed, dirty, ragged tramp to

Ganymede as the United States’

Number One emissary?”

“Jones, pethaps I'd best clarify a
point or two for you,” General
Marcher said in measured tones.
“We've been searching the nation
over, seeking a man who can fulfill
our exacting requirements. We have
found that man. There is no doubt in
my mind that Mr. Smith possesses the
greatest single store of knowledge
about this planet and its people. So

far as I'm concerned, which is con-

siderable, it doesn’t matter that this
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man has chosen the way of a philos-
opher instead of seeking an occupa-
tion. It doesn’t matter that he lacks
the necessary status to be listed on
- your IBM cards. It doesn’t matter
- that you failed to find this man, be-
. cause Dwindle succeeded. And, it

doesn’t matter whether I ever see
. you again!”
. "Yes, sir,” Jones said, and picked
~ up his hat and left.
“Now, back to the business at
- hand, Dwindle. You say these pros-
. pects don’t know the reasons behind
Il the test?”

."That is correct, sir. I feared there

. might be some temptation for the
- prospects to not do their best, if they
- knew - that success might result in
* their being removed from the face of
Sthe Earth.”
“Wise. Then I suggest we ap-

s

A ::proach Mr. Smith on the idea, cau-

tiously, to determine his sentiments.

If he doesn’t want to go, of course,
3 . 3

‘we've got to draft him.”

' reddy cracked the peanut, put half
in his mouth and tossed the other
'_-., to the sparrows.

»l\. ‘T might be going away for a
“while, Willy,” he said, ending a rather

| long silence.

© “You aint géttin’ a job, are ya
Freddy?”

: “Watch yer language,” Oscar scold-

R OF NONE

“Naw, not really a job. At least not
the kind you think of. Sort of an all-
expense-paid vacation, with a change
of scenery.”

. “Ya ain’t had a run-in with the
bulls, have ya?” the stricken Willy
asked.
“Me? You know me better, Willy.
Nothing like that. And I'm not even
sure the thing will pan out, but you
know all those newspaper stories
about messages from another plan-
et?”
“Yeh!. Yeh! Ya read it to me!”
Willy jabbered excitedly.
“And that test I took that you sent
in and the fellas talked to me about?”
“Yeh! Say, I hope that didn’t make
.you trouble, Freddy, ‘cuz me 'n’ Os-
car was just kinda jokin’, see, and—"

“It's O.K., Willy. Well, one of the
fellas I talked to was General March-
er, who’s' been mentioned in the
newspaper stories in  connection
with . . . here, Willy, take these,”
he interrupted himself when he saw
the two men approaching. “See that
new guy at the bench over yonder?
Give him these peanuts. I think he’d
like to feed my sparrows while I'm
gone. Name’s Jones, and he’ll prob-
ably be around for a spell.”

Freddy stood up to greet the two
arrivals.

“Hello, general,” he said, tipping
his battered cap. “It’s about the trip
to Ganymede, I suppose?” ™
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® The tumult in Convention Hall
was a hurricane of.sound that lashed
at a sea of human beings that surged
and eddied around the broad floor.
Men and women, delegates and spec-
tators, aged party wheelhorses and
youngsters who would vote for the
first time that November, all lost their

BY SAM AND
JANET ARGO

A great politician need not
be a statesman...but it is
inherently futile to be a
great statesman, and no
politician. Except, of
course, for a miracle ...

identities to merge with that switling
tide. Over their heads, like agitated
bits of flotsam, pennants fluttered
and placards rose and dipped. Beneath
their feet, discarded metal buttons
that bore the names of two or three
“favorite sons” and those that had

touted the only serious contender
against the party’s new candidate
were trodden flat. None of them had
ever really had a chance.

The buttons that were now pinned
on every lapel said: “Blast 'em With
Cannon!” or “Cannon Can Do!” The
placards and the box-shaped signs,
with a trifle more dignity, said: WIN
WITH CANNON and CANNON
FOR PRESIDENT and simply
JAMES H. CANNON.

Occasionally, in the roar of noise,
there were shouts of “Cannon! Can-
non! Rah! Rah! Rah! Cannon! Can-
non! Sis-boom-bah!” and snatches of
old popular tunes hutriedly set with
new words:

On with Cannon, on with Cannon!

White House, here we come!

Heé's a winner, no beginner;

He can get things done!
(Rab! Rah! Rah!)

And, over in one corner, a group
of college girls were enthusiastically
chanting: 5

He is handsome! He is sexy!

We want ]J. H. C. for Prexy!
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It was a demonstration that lasted
nearly three times as long as the
eighty-five minute demonstration that
had occurred when Representative
Matson had first proposed his name
for the party’s nomination.

Spatially, Senator James Harring-
ton Cannon was four blocks away
from Convention Hall, in a suite at
the Statler-Hilton; but electronically,
he was no farther away than the tele-
vision camera that watched the cheer-
ing multitude from above the floor
of the hall.

The hotel room was tastefully and
expensively decorated, but neither
the senator nor any of the other men
in the room were looking at anything
else except the big thirty-six-inch
screen that glowed and danced with
color. The network announcer’s
words were almost inaudible, since
the volume had been turned way
down, but his voice sounded almost
as excited as those from the conven-
tion floor.

Senator Cannon’s broad, handsome
face showed a smile that indicated
pleasure, happiness, and a touch of
triumph. His dark, slightly wavy
hair, with the broad swathes of silver
at the temples, was a little disarrayed,
and there was a splash of cigarette
ash on one trouser leg, but otherwise,
even sitting there in his shirt sleeves,
he looked well-dressed. His wide
shoulders tapered down to a narrow
waist and lean hips, and he looked a
good ten years younger than his ac-
tual fifty-two.
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He lit another cigarette, but a care-
ful scrutiny of his face would have
revealed that, though his eyes were
on the screen, his thoughts were not
in Convention Hall.

Representative Matson, looking
like an amazed bulldog, managed to
chew and puff on his cigar simultane-
ously and still speak understandable
English. “Never saw anything like it.
Never. First ballot and you had it,
Jim. I know Texas was going to put
up Perez as a favorite son on the
first ballot, but they couldn’t do any-
thing except jump on the bandwagon
by the time the vote reached them.
Unanimous on the first ballot.”

Governor  Spanding, a lantern-
jawed, lean man sitting on the other
side of Senator Cannon, gave a short
chuckle and said, “Came close not t'
being unanimous. The delegate from
Alabama looked as though he was go-
ing to stick to his ‘One vote for Byron
Beauregarde Cadwallader’ untit Cad-
wallader himself went over to make
him change his vote before the first
ballot was complete.”

The door opened, and a man came
in from the other room. He bounced
in on the balls of his feet, clapped his
hands together, and dry-washed them
briskly. “We're in!” he said, with
businesslike glee. “Image, gentlemen!
That’s what does it: Image!” He was
a tall, rather bony-faced man in his
early forties, and his manner was
that of the self-satisfied businessman
who is quite certain that he knows all
of the answers and all of the ques-
tions. Create an image that the pub-
lic goes for, and you're in!”
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Senator Cannon turned his head

around and grinned. “Thanks, Hor-

vin, but let’s remember that we still
have an election to win.”

“We'll win it,” Horvin said con-
fidendly. “A properly projected image
attracts the public—"

“Oh, crud,” said Representative
Matson in a growly voice. “The op-

. position has just as good a staff of
- PR men as we do. If we beat 'em,

it'll be because we've got a better

- man, not because we've got better

public relations.”

“Of course,” said Horvin, una-
bashed. “We can project a better
image because we've got better ma-
terial to work with. We—"

“Jim managed to get elected to the

- Senate without any of your help, and

he went in with an avalanche. If
there’s any ‘image projecting’ done
around here, Jim is the one who does
it.” -

Horvin nodded his head as though
he were in complete agreement with
Matson. “Exactly. His natural ability
plus the scientific application of mass
psychology make an unbeatable
team.” :

Matson started to say something,
but Senator Cannon cut in first. "He’s
right, Ed. We've got to use every wea-
pon we have to win this election. An-
other four years of the present poli-
cies, and the Sino-Russian Bloc will
be able to start unilateral disarma-
ment. They won’t have to start a war
to bury us.”

Horvin looked nervous. “Uh . . .
Senator—"

Cannon made a motion in the air.
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“I know, I know. Our policy during
the campaign will be to run down the
opposition, not the United States. We
are still in a strong position, but if
this goes on—Don’t worry, Horvin;
the whole thing will be handled
properly.”

Before any of them could say any-
thing, Senator Cannon turned to Rep-
resentative Matson and said: “Ed, will
you get Matthew Fisher on the
phone? And the Governor of
Pennsylvania and . . . let’s see . . .
Senator Hidekai and Joe Vitelli”

“I didn't even know Fisher was
here,” Matson said. “What do you
want him for?”

“I just want to talk to him, Ed. Get
him up here, with the others, will
you?”

“Sure, Jim; sure.” He got up and
walked over to the phone.

Horvin, the PR man, said: “Well,
Senator, now that you're the party’s
candidate for the Presidency of the
United States, who are you going to
pick for your running mate? Vollin-
ger was the only one who came even
close to giving you a run for your
money, and it would be good public
relations if you chose him. He's got
the kind of personality that would
make a good image.”

“Horvin,” the senator said kindly,
“I'll pick the men; you build the
image from the raw material I give
you. You're the only man I know who
can convince the public that a sow’s
ear is really a silk purse, and you may
have to do just that.

“You can start right now. Go down
and get hold of the news boys and tell
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them that the announcement of my
running mate will be made as soon as
this demonstration is over.

“Tell them you can’t give them any
information other than that, but give
them the impression that you already
know. Since you don’t know, don’t try
to guess; that way you won't let any
cats out of the wrong bags. But you
do know that he’s a fine man, and
you're pleased as all hell that I made
such a good choice. Got that?” -

Horvin grinned. “Got it. You pick
the man; I'll build the image.” He
went out the door.

'\; V hen the door had closed, Gov-
ernor Spanding said: “So it's going to
be Fisher, is it?”

“You know too much, Harry,” said
Senator Cannon, grinning. “Remind
me to appoint you ambassador to
Patagonia after Inauguration: Day.”

“If 1 lose the election at home, I
may take you up on it. But why Mat-
thew Fisher?”

“He’s a good man, Harry.”

“Hell yes, he is,” the governor said.
“Tops. I've seen his record as State
Attorney General and as Lieutenant
Governor. And when Governor Dins-
more died three years ago, Fisher did
a fine job filling out his last year. But

“But he couldn’t get re-elected two

_years ago,” Senator Cannon said. “He

couldn’t keep the governor’s office, in

splte of the great ]ob he’d done.”
“That’s right. He’s just not a politi-

cian, Jim. He doesn’t have the . . .

“the personahty, the flash, whatever it

is that it takes to get 2 man elected by
the people. I've got it; you sure as hell
have it; Fisher doesn’t.” .
“That's Why T've got Horvin Work-
ing for wus,” said Senator Cannon,
“Whether I need him or not may be a
point  of argument. Whether

" Matthew Fisher needs him or 0ot is a

rhetorical question.”

Governor Spanding-lit a cigarette
in silence while he stared at the quasi-
riot that was still coming to the screen
from Convention Hall. Then he said:
“You've been thinking of Matt Fisher
all along, then.”

“Not Patagonia,”

“Tibet.”

“T'll shut up if you want .me to
Jim ?

“No. Go ahead.”

“All right. Jim, I trust your judg-
ment. I've got no designs on the Vice
Presidency myself, and you know it. I
like to feel that, if I had, you'd give
me a crack at it. No, don’t aaswer
that, Jim; just let me talk.

“What I'm trying to say is that
there are a lot of good men: in the
party who'd make fine VP’s; men
who've given their all to get you the
nomination, and who'll work. even
harder to see that you're elected. Why
pass them up in favor of a virtual un-
known like Matt Fisher?”

Senator Cannon didn’t say. any-
thing. He knew that Spanding didn’t
want an answer yet.

“The trouble with Fisher,” Spand—
ing went on, “is that he . .. well,
he’s too autocratic. He pulls decisions
out of midair. He—" Spanding
paused, apparently searching for a

said the senator.

b

132 z ANALOG SCIENCE FACT * SCIENCE FICTION

R T e R RN S T G T

R

S

~ way to express himself.-Senator Can-
. non szid nothing; he waited expect-

antly,
“Take a look at the Bossard Deci-

- sion,” Spanding said. “Fisher was At-

torney General for his state at the

~‘time,

“Bossard was the Mayor of Waynes-
ville—twelve thousand and some-

_thing population, I forget now. Fisher

didn’t even know Bossard. But when
the big graft scandal came up there in
Waynesville, Fisher wouldn’t prose-
cute, He didn’t actually refuse, but he
hemmed and hawed around for five
months before he really started the
State’s machinery to moving. By that
time, Bossard had managed to get
enough influence behind him so that
he could beat the rap.

“When the case came to trial in the
State Supreme Court, Matt Fisher told
the Court that it was apparent that
Mayor Bossard was the victim of the
local district attorney and the chief of
police of Waynesville. In spite of the
evidence against him, Bossard was ac-
quitted.” Spanding took a breath to
say something more, but Senator
James Cannon interrupted him.

“Not ‘acquitted’, Harry. ‘Exoner-

- ated’, Bossard never even should have

come to trial,” the senator said. “He
was a popular, buddy-buddy sort of
guy who managed to get himself in-
volved as an unwitting figurehead.

- Bossard simply wasn't—and isn't—

very brlght But he-was a friendly,

~ outgoing, warm sort of man who was

ablg to get elected through the aus-
pices of the local city machine. Re-
member Jimmy Walker?” .

HAIL TO THE CHIEF

Spanding nodded. “Yes, but—"

“Same thing,” Cannon cut in. “Bos-
sard was innocent, as far as any crimi-
nal intent was concerned, but he was
too easy on his so-called friends. He

“Oh, crud, Jim!” the governor in-
terrupted  vehemently. “That’s: the
same whitewash that Matthew Fisher
gave him! The evidence would have
convicted Bossard if Fisher hadn't
given him time to cover up!”

Senator James Cannon suddenly be-

came angry. He jammed his own cig-

arette butt into the ash tray, turned

toward Spanding, and snapped: “Har-

ry, just for the sake of argument, let’s

suppose that Bossard wasn't actually

guilty. Let’s suppose that the Consti-

tution of the United States is really

true—that a man isn’t guilty until he’s
proven guilty.

"]ust suppose”—his voice and ex-
pression became suddenly acid—"that
Bossard was #ot guilty. Try that, huh?
Pretend, somewhere in your own lit-
tle mind, that a mere accusation—no
matter what the evidence—doesn’t
prove anything! Let’s just make a lit-
tle game between the two of us that
the ideal of Equality Under the law
means what it says. Want to play?”

“Well, yes, but—"

“O.K.” Cannon went on angrily.
“O.K. Then let’s suppose that Bossard
really was stupid. He could have been
framed easily, couldn’t he? He could
have been set up as a patsy, couldn’t
he? Couldn’t he?”

“Well, sure, but—"
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“Sure! Then go on and suppose
that the prosecuting attorney had
sense enough to see that Bossard had
been framed. Suppose further that the
prosecutor was enough of a human
being to know that Bossard either had
to be convicted or completely exon-
erated. What would he do?”

Governor Spanding carefully put
his cigarette inte the nearest ash tray.
“If that were the case, I'd completely
exonerate him. I wouldn’t leave it
hanging. Matt Fisher didn’t do any-
thing but make sure that Bossard
couldn’t be legally convicted; he did-
n't prove that Bossard was innocent.”

“And what was the result, as far as
Bossard was concerned?” the senator
asked.

Spanding looked around at the sena-
tor, staring Cannon straight in the
face. “The result was that Bossard was
left hanging, Jim. If I go along with
you and assume that Bossard was in-
nocent, then Fisher fouled up just as
badly as he would have if he’d fluffed
the prosecution of a guilty man. Ei-
ther a man is guilty, or he’s innocent.
If, according to your theory, the pros-
ecutor knows he’s innocent, then he
should exonerate the innocent man!
If not, he should do his best to con-
vict!”

“He should?” snapped Cannon.
“He should? Harry, you're letting
your idealism run away with you! If
Bossard were guilty, he should have
been convicted—sure! But if he were
innocent, should he be exomerated?
Should he be allowed to run again for
office? Should the people be allowed
to think that he was lily-white?

Should they be allowed to re-elect a
nitwit who'd do the same thing again
because he was too stupid to see that
he was being used?

“No!” He didn’t let the governor
time to -speak; he went on: “Mat-
thew Fisher set it up perfectly. He
exonerated Bossard enough to allow
the ex-mayor to continue in -private
life without any question. Buz—there
remained just enough question to
keep him out of public office for the
rest of his life. Was that wrong, Har-
ry? Was it?”

Spanding looked blankly at the
senator for a moment, then his ex-
pression slowly changed to one of
grudging admiration. “Well , . . if
you put it that way ... yeah. I
mean, no; it wasn't wrong. It was the
only way to play it.”” He dropped his
cigarette into a nearby ash try. “OK,,
Jim; you win. ¥l back Fisher all the
way.”

“Thanks, Harry,” Cannon said.
“Now, if we—" -

Congressman Matson came back
into the room, saying, “I got ‘em, Jim.
Five or ten minutes, they'll be here.
Which one of 'em is it going to be?”

“Matt Fisher, if we can come to an
agreement,” Cannon said, watching

‘Matson’s face closely.

Matson chewed at his cigar for a
moment, then nedded. “He’ll do. Not
much political personality, but, hell,
he’s only running for Veep. We can
get him through.” He took the cigar
out of his mouth, “"How do you want
to run it?” g

‘Tl talk to Fisher in my bedroom.
You and Harry hold the others in
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here with the usual chitchat. Tell "em
I'm thinking over the choice of my
running mate, but don't tell 'em I've
made up my mind yet. If Matt Fisher

- doesn’t want it, we can tell the others

that Matt and I were simply talking
over the possibilities. I don't want
anyone to think he’s second choice.
Got ir?”

Matson nodded. “Whatever you
say, Jim.”

That year, late August was a real
blisterer along the eastern coast of the
United States. The great megalopolis
that sprawled from Boston to Balti-
more in utter scorn of state bound-
aries sweltered in the kind of atmos-
phere that is usually only found in the
pressing rooms of large tailor shops.
Consolidated Edison, New York’s
Own Power Company, was churning
out multimegawatts that served to air
condition nearly every enclosed place
on the island of Manhattan—which
served only to make the open streets
even hotter. The power plants in the
Bronx, west Brooklyn, and east
Queens were busily converting hydro-
gen into helium and energy, and the
energy was being used to convert hu-
mid air at ninety-six Fahrenheit into
dry air at seventy-one Fahrenheit. The
subways were crowded with people
who had no intention of going any-
where in particular; they just wanted
to retreat from the hot streets to the
air-conditioned bowels of the city.

But the heat that can be measured
by thermometers was not the kind
that was causing two groups of men
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in two hotels, only a few blocks apart
on the East Side of New York’s Mid-
town, to break out in sweat, both
figurative and literal.

One group was ensconced in the
Presidential Suite of the New Wal-
dorf—the President and Vice Presi-
dent of the United States, both run-
ning for re-election, and other high
members of the incumbent party.

The other group, consisting of Can-
didates Cannon and Fisher, and the
high members of zheir party, were oc-
cupying the only slightly less preten-
tious Bridal Suite of a hotel within
easy walking distance of the Waldorf.

Senator James Cannon read
through the news release that Horvin
had handed him, then looked up at
the PR man. “This is right off the
wire. How long before it's made pub-
lic?”

Horvin glanced at his watch. “Less
than half an hour. There’s an NBC
news program at five-thirty. Maybe
before, if one of .the radio stations
think it’s important enough for a bul-
letin break.”

“That means that it will have been
common knowledge for four hours by
the time we go on the air for the de-
bate,” said .Cannon.

. Horvin nodded, still looking at his
watch. “And even if some people miss
the, TV broadcast, they’ll be able to
read all about it. The deadline for the
Duaily Register is at six; the papers
will hit the streets at seven-fifteen, or
thereabouts.” )

Cannon stood up from his chair.
“Get your men out on the streets, Get
’em into bars, where they can pick
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up reactions to this. I want as good a
statistical sampling as you can get in
so short a time. It'll have to be casual;
I don’t want your men asking ques-
tions as though they were regular
pollsters; just find out what the gen-
eral trend is.”

“Right.” Horvin got out fast.

The other men in the room were
looking * expectantly at the senator.
He paused for a moment, glancing
around at them, and then looked
down at the paper and said: “This is a
bulletin from Tass News Agency,
Moscow.” Then he began reading.

“Russian Luna Base One announced
that at 1600 Greenwich Standard
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Time (12:00 N EDST) a presumed
spacecraft of unknown design was
damaged by Russian rockets and fell
to the surface of Luna somewhere in
the Mare Serenitas, some three hun-
dred fifty miles from the Soviet base.
The craft was hovering approximately
four hundred miles above the surface
when spotted by Soviet radar installa-
tions. Telescopic inspection showed
that the craft was not—repeat: not—
powered by rockets. Since it failed to
respond to the standard United Na-
tions recognition signals, rockets were
fired to bring it down. In attemption
to avoid the rockets, the craft; accord-
ing to observers, maneuvered in an
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entirely unorthodox manner, which
cannot be attributed to a rocket dive.
A neatby burst, however, visibly dam-
aged the hull of the craft, and it
dropped toward Mare Serenitas.
Armed Soviet moon-cats are, at this
moment, moving toward the downed
craft.

“Base Commander Colonel A. V.
Gryaznov is quoted as saying: “There
can be no doubt that we shall learn
much from this craft, since it is ap-
parently of extraterrestrial origin. We
will certainly be able to overpower
any resistance it may offer, since it has
already proved vulnerable to our wea-
pons. The missiles which were fired
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toward our base were easily destroyed
by our own antimissile missiles, and
the craft was unable to either destroy
or avoid our own missiles.’ _

“Further progress will be released
by the Soviet Government as it oc-
curs.”

Senator Cannon dropped the sheet
of paper to his side. “That’s it. Matt,
come in the bedroom; I'd like to talk
to you.”

Matthew Fisher, candidate for Vice
President of the United States, heaved
his two-hundred-fifty-pound bulk out
of the chair he had been sitting in and
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followed the senator into the other
room. Behind them, the others sud-
denly broke out into a blather of con-
versation. Fisher’s closing of the door
cut the sound off abruptly.

Senator Cannon threw the news-
sheet on the nearest bed and swung
around to face Matthew Fisher. He
looked at the tall, thick, muscular man
trying to detect the emotions behind

the ugly-handsorhe face that had been .

battered up by football and boxing in
college, trying to fathom the thoughts
beneath the broad forehead and the
receding hairline:

“You got any idea what this really
means, Matt?” he asked after a sec-
ond.

Fisher’s blue-gray eyes widened al-
most imperceptibly, and his gaze
sharpened. “Not until just this mo-
‘ment,” he said.

Cannon looked suddenly puzzled.
“What do you mean?”

“Well,” Fisher said  thoughtfully,
“you wouldn't ask me unless it meant
something more than appears on the
surface.” He grinned rather apologet-
ically. “I'm sorry, Jim; it takes a sec-
ond or two to reconstruct exactly
what did go through my mind.” His
grin faded into a thoughtful frown.
“Anyway, you asked me, and since
you're head of the Committee on
SPACE Travel and Exploration—"
He spread his hands in a gesture that
managed to convey both futility and
apology. “The mystery spacecraft is
ours,” he said- decisively.

James Cannon wiped a palm over

- his forehead and sat down heavily on
one of the beds. “Right. .Sit down.

Fine. Now, listen: We—the United

States—have a space drive that com-

pares to the rocket in the same way
that the jet engine compares to the
horse. We've been keeping it under
wraps that are comparable to those
the Manhattan Project was kept under
*way back during World War II. May-
be more so. But—" He stopped,
watching Fisher’s face. Then: “Can
you see it from there?”

I think so,” Fisher said. “The So-
viet Government knows that we have
something . . . infact, - they've
known it for a long time. They don’t
know what, though.” He found a
heavy briar in his pocket, pulled it
out, and began. absently stuffing it
with tobacco from a pouch he’d pulled
out with the pipe. “Our ship didn’t

shoot at their base. Couldn’t, wouldn’t

have. Um. They shot it down to try to

look it over. Purposely made a near-

miss with an atomic wathead.” He
struck a match and puffed the pipe
alight.

“Hm-m-m. The Soviet Govern-
ment,” he went on, “must have known
that we had something ’way back
when they signed  the Greenston
Agreement.” Fisher blew out a cloud
of smoke. “They wanted to change
the wording of that, as I remember.”

“That’s right,” Cannon said. “We
wanted it to read that ‘any advances
in rocket engineering shall be shared
equally among the Members of the
United Nations’, but the Soviet dele-
gation wanted to change that to ‘any
advances in space travel’. We only
beat them out by a verbal quibble; we
insisted that the word ‘space’, as used,
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could apply equally to the space be-
tween continents or cities or, for that
mattet, between any two points. By
the time we got through arguing, the
UN had given up on the Soviet
amendment, and the agreement was
passed as was.” :

“Yeah,” said Fisher, “I remember.
So now we have a space drive that
doesn’t depend on rockets, and the
USSR wants it.” He stared at the bowl
of his briar for a moment, then looked

up at Cannon. “The point is that-

they've brought down one of our
ships, and we have to get it out of
there before the Russians get to it.
Even if we manage to keep them
from finding out anything about the
drive, they can raise a lot of fuss in
the UN if they can prove that it’s our
ship.”’

“Right. They’ll ring in the Green-
ston Agreement even if the ship
technically isn’t a rocket,” Cannon
said. “Typical Soviet tactics. They try
to time these things to hit at the most
embarrassing moments. Four years
ago, our worthy opponent got into of-
fice because our administration was
embarrassed by the Madagascar Crisis.
They simply try to show the rest of
the world that, no matter which party
is in, the United states is run by a
bunch of inept fools.” He slapped his
hand down on the newssheet that lay
near him. “This may win us the elec-
tion,” he said angrily, “but it will do
us more harm in the long run than if
our worthy opponent stayed in the
White House.”

“Of what avail to win an election
and lose the whole Solar System,”
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Fisher pataphrased. “It looks as
though the President has a hot po-
tato.”

“‘Hot' is the word. Pure califor-
nium-254." Cannon lit a cigarette
and looked moodily at the glowing
end. “But this puts us in a hole, too.
Do we, or don’t we, mention it on the
TV debate this evening? If we don't,
the public will wonder why; if we do,
we'll put the country on the spot.”

Matt Fisher thought for a few sec-
onds. Then he said, “The ship must
have already been having trouble.
Otherwise it wouldn’t have been hov«
ering in plain sight of the Soviet ra-
dar. How many men does one of those
ships hold?”

“Two,” the senator told him.

“We do have more than one of
those ships, don’t we?” Fisher asked
suddenly.

“Four on Moon Base; six more
building,” said Senator Cannon.

“The downed ship must have been
in touch with—" He stopped abrupt-
ly, paused for a second, then said: "I
have an idea, Senator, but you'll have
to do the talking. We'll have to con-
vince the President that what we're
suggesting is for the good of the
country and not just a political trick.
And we don’t have much time. Those
moon-cats shouldn’t take more than
twelve or fifteen hours to reach the
ship.”

“What's your idea?”

“Well, it’s pretty rough right now;
we can’t fill in the details until we get
more information, but—" He knocked
the dottle from his pipe and began
outlining his scheme to the senator.

139



Major Valentin  Udovichenko
peered through the “windshield” of
his moon-cat and slowed the vehicle
down as he saw the glint of metal on
the Earthlit plain ahead. “Captain!”
he snapped. “What does that look like
to you?” He pointed with a gloved
hand.

The other officer looked. “T should
say,” he said after 2 moment, “that we
have found what we have been look-
ing for, major.”

“So would I. It’s a little closer to
our base than the radarmen calculated,
but it certainly could have swerved
after it dropped helow the horizon.
And we know there hasn’t been an-
other ship in this vicinity.”

The captain was focusing a pair of
powertul field glasses on the object.
“That's it!” he said bridling his ex-
citement. “Egg-shaped, and no sign of
rocket exhausts. Big dent in one
side.”

Major Udovichenko had his own
binoculars out. “It’s as plain as day in
this Earthlight. No sign of life, either.
We shouldn’t have any trouble.” He
lowered the binoculars and picked up
a microphone to give the other nine
moon-cats their instructions.

Eight of the vehicles stayed well
back, ready to launch rockets directly
at the fallen spacecraft if there were
any sign of hostility, while two more
crept carefully up on her. '

They were less than a hundred and
fifty yards away when the object they
were heading for caught fire. The ma-
jor braked his vehicle to a sudden halt
and stared at the bright blaze that was
growing and spreading over the me-

tallic shape ahead. Bursts of flame
sprayed out in every direction, the hot
gases. meeting no resistance from the
near-vacuum into which they spread.

Major Udovichenko shouted orders
into his microphone and gunned his
own motor into life again. The cater-
pillar treads crunched against the
lunar surface as both moon-cats
wheeled about and fled. Four hundted

yards from the blaze, they stopped .

again and watched.

By this time, the blaze had eaten
away more than half of the hulk, and
it was surrounded by a haze of smoke
and hot gas that was spreading rap-
idly away from it. The flare of light
far outshone the light reflected from
the sun by the Earth overhead.

“Get those cameras going!” the
major snapped. He knew that the
eight moon-cats that formed the dis-
tant perimeter had been recording
steadily, but he wanted close-ups, if
possible. '

None of the cameras got much of
anything. The blaze didn’t last long,
fierce as it was. When it finally died,
and the smoke particles settled slowly
to the lunar surface, there was only a
blackened spot whete the bulk of a
spaceship had been.

el G T el ST Sbe
—,” said Major Valentin Udovich-
enko.

The TV debate was over. The sena-
tor and the President had gone at
each other hot and heavy, hammer
and tongs, with the senator clearly
emerging as the victor. But no men-
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tion whatever had been made of the

.Soviet announcement from Luna.

At four thirty-five the next morn-
ing, the telephone rang in the sena-
tor’s suite. Cannon had been waiting
for it, and he was quick to answer.

The face that appeared on the
screen was that of the President of
the United States. “Your scheme
worked, senator,” he said without pre-
amble. There was an aloofness, a cool-
ness in his voice. Which was only
natural, considering the heat of the
debate the previous evening.

“I'm glad to hear it, Mr. President,”
the senator said, with only a hair less
coolness. “What happened?”

“Your surmise that the Soviet pf-
ficials did not realize the potentia'lfof
the new craft was apparently correct,”
the President said. “General Thayer
had already sent another ship in to
rescue the crew of the disabled ves-
sel, staying low, below the horizon of
the Russian radar. The disabled ship
had had some trouble with its drive
mechanism; it would never have de-
liberately exposed itself to Russian
detection. General Thayer had al-
ready asked my permission to destroy
the disabled vessel rather than let the
Soviets get their hands on it, and, but
for your suggestion, I would have
given him a go-ahead.

“But making a replica of the ship
in plastic was less than a two-hour job.
The materials were at hand; a special
foam plastic is used as insulation from
the chill of the lunar substrata. The
foam plastic was impregnated with
ammonium nitrate and foamed up
with pure oxygen; since it is catalyst-
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setting, that could be done at low
temperatures. The outside of the form
was covered with metallized plastic,
also impregnated with ammonium
nitrate. I understand that the thing
burned like unconfined gunpewder
after it was planted in the path of the
Soviet moon-cats and set off. The So-
viet vehicles are on their way back to
their base now.”

After a moment’s hesitation, he
went on: “Senator, in spite of eur
political differences, I want to say
that I appreciate a man who. can put
his country’s welfare ahead ef his
political ambitions.”

“Thank you, Mr. President. That is
a compliment I appreciate and accept.
But I want you to know that the no-
tion of decoying them away with an
inflammible plastic replica was not
my idea; it was Matt Fisher's."

“Oh? My compliments to Mr.
Fisher.” He smiled then: It was obvi-
ously forced, but, just as obviously,
there was sincerity behind it. “I hope
the best team wins. But if it does not,
I am secure in the knowledge that the
second best team is quite competent.”

Firmly repressing a desire to say, I
am sorry that 1 don't feel any such
security myself, Cannon merely said:
“Thank you again, Mr. President.”

When the connection was cut,
Cannon grinned at Matthew Fisher.
“That’s it. We've saved a ship. It can
be repaired where it is without a
fleet of Soviet moon-cats prowling
around and interfering. And we've
scotched any attempts at propagandiz-
ing that the Soviets may have had in
mind.” He chuckled. “I'd like to have
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seen their faces when that thing
started to burn in a vacuum. And I'd
like to see the reports that are being
flashed back and forth between Mos-
cow and Soviet Moon Base One.”
“I wasn’t so much worried about
the loss of the disabled ship as the way
we'd lose it,” Matthew Fisher said.
“The Soviets getting it?” Cannon
asked. “We didn’t have to worry
about that. You heard him say that
Thayer was going to destroy it.”
“That's exactly what I meant,” said
Fisher. “How were we going to de-
stroy it? TNT or dynamite or Radex-3
would have still left enough behind
for a good Soviet team to make some
kind of sense out of it—some kind of
hint would be there, unless an awful
lot of it were used. A fission or a ther-
monuclear bomb would have vapor-
ized it, but that would have been a
violation of the East-West Agree-
ment. We'd be flatly in the wrong.”
Senator Cannon walked over to the
sideboard and poured Scotch into two
glasses. “The way it stands now, the
ship will at least be able to limp out
of there before anyone in Moscow can
figure out what happened and trans-
mit orders back to Luna.” He walked
back with the glasses and handed one
to Fisher. “Let’s have a drink and go
to bed. We have to be in Philadelphia
tomorrow, and I'm dead tired.”
“That’s a pair of us,” said Fisher,
taking the glass.

A_nother month of camfzaigning, in-
volving both televised and personal
appearances, went by without unus-

ual incidents. The prophets, seers,
and pollsters were having themselves
a grand time. Some of them—the pre-
dicting-by-past performances men—
were pointing out that only four
Presidents had failed to succeed them-
selves when they ran for a second
term: Martin Van Buren, Grover
Cleveland, Benjamin Harrison, and
Herbert Hoover. They argued that
this presaged little chance of success
for Senator James Cannon. The poll-
sters said that their samplings had
shown a strong leaning toward the
President at first, but that eight weeks
of campaigning had started a switch
teward Cannon, and that the move-
ment seemed ‘to be accelerating. The
antipollsters, as usual, simply smiled
smugly and said: “Remember Dewey
in '48?” :

Plays on Cannon’s name had caught
the popular fancy. The slogan “Blast
’em With Cannon” now appeared on
every button worn by those who sup-
ported him—who called themselves
“Cannoneers.” Their opponents sneet-
ingly referred to thenr as “Cannon
fodder,” and made jokes about “that
big bore Cannon.”

The latter joke was pure epithet,
with no meaning behind it; when
Senator James Cannon spoke, either
in person or over the TV networks,
even his opponents listened with
grudging interest.

The less conservative newspapers
couldn’t resist the gag, either, and
printed headlines on the order of
CANNON FIRES BLAST AT FOR-
EIGN POLICY, CANNON HOT
OVER CIA ORDER, BUDGET BU-
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REAU SHAKEN BY CANNON
REPORT, and TREASURY IS
LATEST CANNON TARGET.
The various newspaper columnists,
expanding on the theme, made even
more atrocious puns. When the sena-
tor praised his running mate, a col-
umnist said that Fisher had been
“Cannonized,” and proceeded to call

.him “Saint” Matthew. The senator’s

ability to remember the nmames and
faces of his constituents caused one
pundit to remark that “it's 2 wise
Cannon that knows its own fodder.”

They whooped with joy when the
senator’s plane was delayed by bad
weather, causing him to arrive sev-
eral hours late to a bonfire rally in
Texas. Only a strong headline writer

. could resist: CANNON MISSES

FIRE!

As a result, the senator’s name hit
the headlines more frequently than
his rival’s did. And the laughter was
with Cannon, not « him.

Nothing more was heard about the
“mysterious craft” that the Soviet
claimed to have shot down, except a

. terse report that said it had “probably

been destroyed.” It was impossible to
know whether or not they had de-
duced what had happened, or whether
they realized that the new craft was as
maneuverable .over the surface of the
moon as a helicopter ‘'was over the
surface of Earth.

Instead, the Sino-Soviet bloc had
again shifted the world’s attention to
Africa. Like the Balkan States of
nearly a century before, the small, in-
dependent nations that covered the
still-dark continent were a continuing
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source of trouble. In spite of decades
of “civilization,” the thoughts and ac-
tions of the majority of Africans were
still cast in the matrix of tribal taboos.
The changes of government, the in-
ternal strife, and thé petty brush wars
between nations made Central- and
South America appear rigidly stable
by comparison. It had been suggested
that the revolutions in Africa occurred
so often that only a tachometer could
keep up with them.

If nothing else, the situation had
succeeded in forcing the organization
of a permanent UN police force;
since back in 1960, there had not
‘been a time when the UN Police
were not needed somewhere in
Africa.

In mid-October, a border dispute
between North Uganda and South
Uganda broke out, and within a week
it looked as though the Common-
wealth of Victorian Kenya, the Re-
public of Upper Tanganyika, and the
Free and Independent Popular Mon-
archy of Ruanda-Urundi were all go-
ing to try to jump in and grab a piece
of territory if possible.

The Soviet Representative to the
United Nations charged that “this is
a purely internal situation in Uganda,
caused by imperialist agents provoca-
teur financed by the Western Bloc.”
He insisted that UN intervention was
unnecessary unless the “warmonger-
ing” neighbors of Uganda got into the
scrap.

In a televised press interview, Vice
Presidential Candidate Matthew Fish-
er was asked what he thought of the
situation in East Africa.
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“Both North and South Uganda,”
he said, “are communist controlled,
but, like Yugoslavia, they have de-
clared themselves independent of the
masters at Moscow. If this conflict
was stirred up by special agents—and
I have no doubt that it was—those
agents were Soviet, not Western
agents. As far as the UN can be con-
cerned, the Soviet Minister is correct,
since the UN has recognized only the
government of North Uganda as the
government of all Uganda, and it is,
therefore, a purely internal affair.

“The revolution—that is, partial
revolution—which caused the divi-
sion of Uganda a few years ago, was
likewise due to Soviet intervention.
They hoped to replace the independ-
ent communist government with one
which would be, in effect, a puppet of
the Kremlin. They failed. Now they
are trying again.

“Legally, UN troops can only be
sent there at the request of the North-
ern Uganda government. The Secre-
tary General can send police troops
there of his own accord only if an-
other nation tries to invade Uganda.

“But—and here is the important
point—if the Uganda government
asks the aid of a friendly government
to send troops, and if that friendly
government complies with that re-
quest, that cannot ‘be considered an
invasion!”

Question from a reporter: “Do you
believe that such intervention from
another country will be requested by
Uganda?”

‘I do. And 1 am equally certain
that the Soviet representative to the

UN, and his superiors in Moscow,
will try to make a case of invasion and
aggression out of it.”

VV ithin twenty-four hours after
that interview, the government of
North Uganda requested aid from
Victorian Kenya, and a huge contin-
gent of Kenyan troops marched
across the border to help the North
Uganda army. And the Soviet repre-
sentative insisted that the UN send in
troops to stop the “imperialist aggres-
sion” of Victorian Kenya. The rigidly
pro-Western VK government pro-
tested that the Sino-Soviet accusations
were invalid, and then asked, on its
own accord, that a UN contingent be
sent in to arbitrate and act as ob-
servers and umpires.

“Win one, lose one,” Matthew
Fisher said privately to Senator Can-
non. “Uganda will come out of this
with a pro-Western government, but
it might not be too stable. The whole
African situation is unstable. Mathe-
matically, it has to be.”

“How’s that?” Senator Cannon
asked.

‘Do you -know the Richardson-
Gordon Equations?” Fisher asked.

“No. I'm .not much of a mathema-
tician,” Cannon admitted. “What do
they have to do with this?”

“They were originally proposed by
Lewis Richardson, the English mathe-

matician, and later refined by G. R..

Gordon. Basically, they deal with the
causes of war, and they show that a
conglomeration of small states is less
stable than a few large ones. In an
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arms race, there is a kind of positive
feedback that eventually destroys the
system, and the more active small
units there are, the sooner the system
reaches the destruction point.” -

Senator Cannon chuckled. “Any
practical politician could have told
them that, but I'm glad to hear that
a mathematical tool to work on the
problem has been devised. Maybe one
of these days we won't have to be
rule-of-thumb empiricists.”

“Let’s hope so,” said Matt Fisher.

HAIL TO THE CHIEF

Sometimes “resignation”
means the highest determination . . .
when you can't simply resign.

By the end of October, neatly two -
weeks from Election Day, the deci-
sion had been made. There were still -
a few Americans who hadn’t made up
-their minds yet, but not enough to
change the election results, even if
they had voted as a bloc for one side
ot the other. The change from the
shouting and arguing of mid-summer
was apparent to anyone who knew
what he was looking for. In the bars
and restaurants, in the subways and
buses, aboard planes and ships and
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trains, most Americans apparently
seemed to have forgotten that there
" was a national election coming up,
much to the surprise of Europeans
and Asians who were not familiar
with the dynamics of American politi-
cal thought. If a foreigner brought
the subject up, the average American
would give his views in a calm man-
ner, as though the thing were already
settled, but there was far more discus-
sion of the relative merits of the
horses running at Pimlico or the rise
in Lunar Developments Preferred
than there was of the election. There
were still a few people wearing cam-
paign buttons, but most people didn’t
bother pinning them on after the suit
came back from the cleaners.

A more detailed analysis would
have shown that this calmness was of
two types. The first, by far in the ma-
jority, was the calmness of the com-
placent knowledge of victory. The
second was the resignation to loss
manifested by those who knew they
were backing the wrong man, but
who, because of party loyalty or intel-
lectual conviction or just plain stub-
bornness, would back him.

When Senator Cannon’s brother,
Dr. Frank Hewlitt Cannon, took a
short leave of absence from Mayo

Clinic to fly to the senator’s campaign -

headquarters, there was a flurry of
speculation about the possibility of

_his being appointed Secretary of
Health, Education, and Welfare, but
the flurry didn’t amount to much. If
President Cannon wanted to appoint
his brother, that was all right with the
voters.

A tirade by the Soviet Premier,
charging that the UN Police troops in
Victorian Kenya were “tools of Yan-
kee aggressionists,” Americans smiled

grimly and said, in effect: “Just wait.

’til Cannon gets in—he'll show ‘em.”

Election Day came with the inev-
itability of death and taxes. The poll-
ing booths opened first on the East
Coast, and people began filing in to
take their turns at the machines. By
the time the polls opened in Nome,
Alaska, six hours later, the trend was
obvious. All but two of the New
England states were strongly for Can-
non. New York, Pennsylvania, New
Jersey, West Virginia, and Ohio
dropped into his pocket like ripe ap-
ples. Virginia, North.Carolina, South
Carolina, Georgia, and Florida did the
same. Alabama wavered at first, but
tagged weakly along. Tennessee,
Kentuck&, Indiana, and Michigan
trooped in like trained seals.

In Mississippi, things looked bad.
Arkansas and Louisiana were uncer-
tain. But the pro-Cannon vote in Mis-
souri, Illinois, Towa, Wisconsin, and
Minnesota left no doubt about the
outcome in those states. North Da-
kota, South Dakota, Nebraska, Kan-
sas, Oklahoma, Texas—all Cannon by
vast majorities.

And so the returns came in, fol-
lowing the sun across the continent.
By the time California had reported
three-fourths of its votes, it was all
over but the jubilation. Nothing but
an honest-to-God, genuine, Joshua-
stopping-the-sun typé of miracle
could have saved the opposition. And
such was not forthcoming.
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A.t Cannon’s campaign headquar-
ters, a television screen was blaring to
unhearing ears, merely adding to the
din that was going on in the meeting
hall. The party workhorses and the
volunteers who had drummed for
Cannon since the convention were
repeating the scene that had taken
place after Cannon’s nomination in
the summer, with an even greater
note of triumph.

In Cannon’s suite, six floors above,
there was less noise, but only because
there were fewer people.

“Hey!” Cannon vyelled good-na-
turedly. “Lay off! Any more slaps on
my back, and I'm going to be the first
President since Franklin Roosevelt to
go to my Inauguration in a wheel-
chair! Lay off, will you?”

“A drink, a drink, we got to have a
drink,” chanted Represengative Ed-
win Matson, his bulldog face spread
wide in a happy grin while he did
things with bottles, ice, and glasses.
“A drink, a drink—"

Governor Harold Spanding’s lan-
tern-jawed face looked as idiotically
happy as Matson’s, but he was quieter
about it. Verbally, that is. It was he
who had been pounding Cannon on
the back, and now he was pounding
Matthew Fisher almost as hard.

Matt Fisher finally managed to
grab his hand, and he started pump-
ing it. “What about you, Harry? I'm
only a poor, simple Vice President.
You got re-elected governor!”

Dr. Frank Cannon, looking like an
older, balder edition of his brother,
was smiling, too, but there was a
troubled look in his eyes even as he

-HAIL TO THE CHIEF

congratulated- the senator. Congress-
man Matson, passing out the drinks,
handed the first one to the senator.

“Have a drink, Mr. President!
You're going to have to make a
speech pretty soon;” you'll need a
bracer!” He handed the second one
to the physician. “Here you go, Doc!
Congratulations! It isn’t everyone
who's got a President in the family!”
Then his petceptive brain "noticed
something in the doctor’s expression.
“Hey,” he said, more softly, “what's
the trouble? You look as though you
expected sickness in the family.”

The doctor grinned quickly. “Not
unless it's my own. I'm used to worry-
ing about a patient’s health, not a
Presidential election. I'm afrdid my
stomach’s a little queasy. Wait just a
second; I've got some pills in my lit-
tle black bag. Got pills in there for all
ailments. Find out if anyone else
needs resuscitation, will you?” Drink
in hand, he went toward the closet,
where his little black bag was stashed.

“Excitement,” said Senator Cannon.
“Frank isn’t used to politics.”

Matson chuckled. “Do him good to
see how the other half lives.” He
walked off, bearing drinks for the
others. Governor Spanding grabbed
one and came over to the senator.
“Jim! Ready to tear up your capitula-
tion speech now?”

Cannon glanced at his watch. “Al-
most. The polls closed in Nome just
ten minutes ago. We'll wait for the
President’s acknowledgment of de-
feat before we go downstairs.” He
glanced at his brother, who was wash-
ing something down with water.
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Behind him, he heard Matson’s
voiee saying: “I'm sure glad Horvin
isa’t here! 1 can hear him now: ‘Im-
agel Image! That's what won the
election! Image!’” Matson guffawed.
“Jim Cannon was winning elections
by landslides before he ever heard of
Horvm' Jim Cannon projects his own
unage

“Sure he does,” Matt Fisher sald,
“but what about me?”

“You? Hah! Youre tops, Matt.
Once a man gets to know you, he can
see that, if he’s got any brains.”

Fisher chuckled gently. “Ed, you've
got what it takes to be a politician,
all right.”

“So do you, Mr. Vice President! So
do you! Hey!” He turned quickly.
“We got to have a toast! Doc, you're
his brother. I think the honor should
be yours.”

Dr. Frank Cannon, looking much
more chipper since swallowing the
pills, beamed and nodded at his
Brother. “It will be a pleasure. Gen-
tlemen, come to attention, if you
will” They did, grinning at first, then
forcing solemnity into their expres-
sions,

“Gentlemen,” said Dr. Cannon
gravely, “T give you my brother, Sena-
tor James Harrington Cannon, the
next President of the United States!”

“To the President!” said Governor
Spanding.

“To the President!” chorused the
others.

Glasses clinked and men drank
solemnly.

Then, before anyone else could say
anything, Dr. Cannon said: “T further
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propose, gentlemen, that we drink to
the man who will spend the next four
years in the White House—God will-
ing—in the hope that his ability to
handle that high office will be equal
to the task before him, and that he
will prove worthy of the trust placed
in him by those who had faith in that
ability.”

“Amen,” said Congressman Matson
softly.

And they all drank again.

Senator Cannon said: “I thank you,
gentlemen. I—"

B ut, at that moment, the ubiquitous
clatter of noise from the television
abruptly changed tenor. They all
turned to look.

. And gentlemen,” the an-
nouncer’s voice was saying, - “The
President of the United States!”

The Presidential Seal which had
been pictured on the screen faded sud-
denly, to be replaced by the face of
the President. He looked firmly re-
signed, but neither haggard, tired, de-
feated, nor unhappy. To the five men
who stood watching him in that room,
it was obvious that the speech to
come was on tape.

The President smiled wanly. “Fel-
low Americans,” he began. “as your
President, I wish both to congratulate
you and thank you. As free citizens of
a free country, exercising your fran-
chise of the ballot to determine the
men and women who are to represent
and lead you during their coming
terms of office, you have made your
decision. You have considered well
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the qualifications of those men and
women, and you have considered well
the problems that will face our coun-
try as a whole and each individual as a
free «citizen desiring to remain free,
and you have made your choice ac-
cordingly, as is your right and duty.
For that, I congratulate you.”
He paused for a dramatic moment.
“The decision, I think, was not an
easy one. The citizens of our great
democracy are not sheep, to be led
first this way and then that; they are
not dead leaves to be carried by every
vagrant breeze that blows; they are
not children, nor are they fools.”
He looked searchingly from the
screen, as though to see into the
minds of every person watching.
“Do not mistake my meaning,” he
said levelly. “I do not mean that there
are no fools among us. There are.”
Again he paused for effect. “Every
man, every woman, who, through lazi-
ness or neglect or complacency, failed
to make his desire known at the polls
in this election—is a fool. Every citi-
zen who thinks that his vote doesn’t
count for much, and therefore fails to
register that vote—is a fool. Every
person who accepts the priviliges of
American citizenship and considers
them as 74ghts, and who neglects the
duties of citizenship because they are

. tiresome—is a fool.”

He waited for half a second.

“Fortunately for us all, the fools are
in a2 minority in our country. This
election shows that. Most of you have

‘done your duty and followed your

conscience as you see fit. And I con-
gratulate you for that.”

HAIL TO THE CHIEF

The smile became less broad—by
just the right amount.

“Four years ago, exercising that
same privilege and duty, you, the citi-
zens of the United States, honored me
and those who were working with me -
by electing us to the highest offices
in this nation. You elected us, I be-
lieve, because we made certain prom-
ises to you—solemn promises that
were made in our platform four years
ago.”

He took a deep breath and folded
his hands below his chin.

“I am certain that you all know we
have endeavored to keep those prom-
ises. I am certain that you know that
we have kept faith with the people of
this nation.”

He looked down for a .moment,
then looked up again.

“This year, in our platform, we
made more promises. We outlined a
program that we felt would be of the
greatest benefit to this nation.” He
unclasped his hands and spread them
with an open gesture.

“Senator James Cannon and his
party have also made promises—
promises which, I am sure, they, too,
feel are best for our nation.”

Another pause.

~“You, the citizens of the United
States, have, 'in the past few months,
carefully weighed these promises
against one another—weighing not
only the promises themselves, but the
integrity and the ability of the men
who made them. :

“And you have made your choice.

“I cannot, and do not, quarrel with
that choice. It is the essence of demo-
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cratic government that disagreements
in the upper echelons of that govern-
‘ment shall be resolved by the action
and the will of the governed. You,
the people of the United States, have
done just that. 1

“And—for that, I thank you.”

A final hesitation.

“Next January, Senator James Har-
rington Cannon will be inaugurated
as President of the United States. Let
us show him, and the men who are to
work with him, that we, as citizens of
this great nation, resolving our differ-
ences, will strive unceasingly under
his administration to further the high
resolves and great ideals of our coun-
try.

“T believe—I #now—that you are
all with-me in this resolution, and, for
that, too,—

“—1I thank you.”

_ The face of the President of the
“United States faded from the screen.

After a few seconds, Matson sighed.
“Not bad at all, really,” he said, step-
ping over to shut off the set. “He’s
been taking lessons from you, Jim.
But he just hasn’t quite got it.”
Senator Cannon took another swal-
low of his drink and said nothing.
“Sincerity,” said Governor Span-
ding. “That’s what’s lacking. He has-
n't got it, and the voters can feel it.”
“He managed to be elected Presi-
dent of the United States on it,” Sena-
tor Cannon said dryly.
Spanding didn’t turn to look at
Cannon; he kept looking at the dead
TV -screen. “These things always

show up by comparison, Jim. In com-
parison with some of us—most of us,
in fact—he looks pretty good. I've
known him since he was a fresh jun-
ior senator, and I was just atforney
for the House Committee for Legisla-
tive Oversight” He turned around.
“You know what, Jim? When I first
heard him talk, I actually thought
about changing parties. Yeah. Really.”
He turned around again.

“But,” he went on, “he’s all hort air
and no ability. Just like Matt, here, is
all ability and no hot air. No offense
meant, Matt, believe me,” he added,
glancing at Fisher.

“I know,” Fisher said quietly.

Spanding turned around once more
and looked Cannon squarely in the
eyes. “You've got both, Jim. The
blarney to put yourself over, and the
ability to back it up. And you know
I'm not trying to flatter you when I
say that.”

When Cannon nodded wordlessly,
Spanding gave himself a short, em-
barrassed laugh. “Ah, Hell. T talk too
much.” And he took a hefty slug of his
drink.

Matthew Fisher took the over-
charge out of the sudden outburst of
emotion by saying: “It's more than
just ability and sincerity, Harry.
There’s determination and honesty,
t00.”

Matson said, “Amen to that.”

Dr. Frank Cannon was just stand-
ing there, looking at his brother.
There was a definite look of respect
on his face.

Senator Cannon' said: “You're all
great guys—thanks. But I've got to
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get downstairs and make a speech.
Ed, get the recording tape out of that
set; I want to make some notes on
what he said. And hurry it up, we
haven’t got too long.”

“No canned speech for you, eh
Jim?” Spanding said.

“Amen to that, t00,” said Repre-
sentative Matson as he opened the
panel in the side of the TV set.

F rom a.hundred thousand loud-
speakers all over the United States,
from the rockbound coast of Maine
to the equally rockbound coast of
Alaska, from the sun-washed coast of
Florida to the ditto coast of Hawaii,
the immortal voice of Bing Crosby,
preserved forever in an electronic
pattern made from a decades-old re-
cording, told of a desire for a White
Christmas. It was a voice and a tune
and a lyric that aroused nostalgia even
in the hearts of Floridians and Cali-
fornians and Hawaiians who had
never seen snow in their lives.

The other carols rang out, too—
“Silent Night,” “Hark! The Herald
Angels Sing,” “"God Rest Ye Merry
Gentlemen,” “O Little Town of Beth-
lehem,” and all the others. All over
the nation, in millions upon millions
of Christian homes, the faithful pre-
pared to celebrate the birth, the com-
ing, of their Saviour, Who had come
to bring peace on Earth to men.

And in millions of other American

- homes, the Children of Abraham cele-

brated the Festival of Lights—Cha-
nukah, the Dedication—the giving of
thanks for the Blessing of God upon

HAIL TO THE CHIEF

the priestly family of the Maccabees,
who, twenty-odd centuries before, had
taken up arms against the tyranny of
a dynasty which had banned the wor-
ship of Almighty God, and who, by

- winning, had made themselves a sym-

bol forever of the moral struggle
against the forces that oppress the
free mind of Man.

The newspapers and television
newscasts were full of the age-old
“human interest stories” which, in
spite of their predictability—the
abandoned baby, the dying child, the
weetchedly ill oldster—stili brought 2
tear to the eye during the Holiday
Season. :

As President-elect Cannon slowly
made his cabinet appointments, the
announcements appeared, but there
was hardly any discussion of them,
much less any hue and cry.

One editorial writer did make a
contment: “It is encouraging to see
that President-elect Cannon consults
with Vice-President-elect Matthew
Fisher regularly and frequently as the
appointments are made. For a good
many years, ever since the Eisenhower
Administration, back in the Fifties, it
has been the policy of most of our
Chief Executives to make sure that
the Vice President is groomed to take
over smoothly if anything should
happen to the President. Senator Can-
non, however, is, as far as we know,
the first President-elect who has be-
gun this grooming before the Inau-
guration. This, in our opinion, shows
both wisdom and political astute-
ness.”

By the second week of the New
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Year, the new Cabinet had been
picked. Contrary to the rumors before
the election, the senator’s brother had
not been selected for any post what-
ever, but the men who were picked
for Cabinet posts were certainly of
high caliber. The United States Sen-
ate had confirmed them all before
Inauguration Day.

That day was clear and cold in
Washington. After the . seemingly
endless ceremonies and ceremonials,
after the Inaugural Ball, and the In-
augural Supper, and the Inaugural Et
.Cetera, President James Cannon went
to bed, complaining of a “slight head-
ache”.

“Frankly,” he told Vice President
Matthew Fisher, “it is a real head-
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splitter.” He took four aspirin and
went to bed.

He said he felt “a little better” the
next day.

|
The fifth of February.

Ten forty-eight in the evening.

The White House, Washington,
DC.

Dr. Frank Hewlitt Cannon stood
in a darkened bedroom in Blair
House, across the street from the Ex-
ecutive Mansion, nervously looking
out' the window at the big white
house across the way. He was not
nervous for himself, although he had
plenty of reason to be. He was clad
in pajamas, as his brother had or-
dered, and had even taken the extra
precaution of rumpling up his hair.

He looked at his watch, and then
looked back at the White House.

How Jong? he thought. How long?

He looked at his wrist again. The
sweep hand only moved when he
looked ar it, apparently. He dropped
his hands and clasped them behind
his back. How long before he would

know?

My kid brother, he thought. I conld
dlways ~outthink him and outfight
him. Bur he’s got something I haven't
gor. He's stuck to his guns and fought
hard &l these years. 1 couldw't do
what he’s doing tonight, and 1 know
it. Yow're a better man than I am, kid.

Across Pennsylvania Avenue, Sen-
ator James Cannon was doing some
heavy consideration, too. He sat on
the edge of his bed and looked at the
smiall tubular device in his hand.

HAIL TO THE CHIEF

Will Frank be safe? That's the on:
Wy weak point in the plan.

Frank was safe. He bad to be.
Frank hadn’t been over from Blair
House in three days. They hadn't
even seen each other in three days.
The Secret Service men—

He threw a glance toward the door
that led from his bedroom to the hall.

The Secret Service agents would
know that Frank couldn’t possibly
have had anything to do with it. The
only possible connection would be
the hypogun itself. He looked at the
little gadget. Hell, he thought; now

. or mever.

He got up and strode purposefully
into the bathroom. He smiled crook-
edly at his own reflection in the mir-
ror. It was damnably difficule for a
President to outwit his own body-
guard.

Get on with it!

He swallowed the capsule Frank
had given him. Then, placing the
muzzle against the precise spots
Frank had shown him, James Cannon
pulled the trigger. Once ... . twice
wwiaethrice e 4 '

Against each nerve center in his
left side. Fine.

Now that it was done, all fear—all
trepidation—TJeft Senator James Can-
non. Now there was no way to go
but ahead.

First, the hypogun that had blown
the drug into his body. Two minutes
to get rid of that, for that was the
only thing that could tie Frank in to
the plan.

They had already agreed that there
was no way to get rid of it. It couldn’t
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be destroyed or thrown away. There
was only one way that it could be
taken from the White House . . .
Cannon left his fingerprints on it,
dropped it into the wastebasket, and
covered it with tissue paper. Then he
- left the bathroom and walked toward

the hall door. Beyond it, he knew,

were the guarding Secret Service
men.

And already his left side was be-
ginning to feel odd.

He walked to the door and opened
it. He had a scowl on his face.

“Hello, Jenkins—Grossman,” he

said, as the two men turned. "“T've got

‘a hell of a headache again. Aspirin
doesn’t seem to help, and I can’t get
any sleep.” He looked rather dazed,
as though he wasn’t sure of his sur-
roundings. He smiled lopsidedly.
“Call Frank, over at Blair House, will
you? Hurry?” Then he swallowed,
looked dazed, and fell to the floor in
a heap.

The two Secret Service men didn’t
move, but they shouted loudly. Their
orders were to guard the body of the
President—/iterally! Until it was de-
clared legally dead, that body was
their responsibility.

The other Secret Service men in
the White House came on the run.
Within one minute after Cannon had
fallen, a call had gone to Blair House,
asking for the President’s brother.

Inside of another two minutes, Dr.
Frank Cannon was coming through
the front door of the Executive Man-
sion. In spite of the chill outside, he
was wearing only a topcoat over his
pajamas.
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“What happened?” he snapped,
with the authority that only a physi-
cian can muster. “Where is he?”

He heard the story on the way to
the President’s room. Jenkins and
Grossman were still standing over
the fallen Chief Executive. “We
haven’t moved him, except to make
him more comfortable,” said Gross-
man. “He’s still OK. ... 1 mean,
he’s breathing, and his heart’s still go-
ing. But we didn’t want to move
him—"

“Fine!” snapped the doctor. “Best
thing.” He knelt over his brother and
picked up his wrist. “Have you called
anyone else?” he asked sharply while
he felt the pulse.

“The Naval Hospital,” said another
agent. “They're coming fast!”

“Fine!” repeated Dr. Frank. By
this time, most of the White House
staff was awake. Frank Cannon let go
the wrist and stood up quickly. “Can’t
tell for sure, but it looks like a slight
stroke. Excuse me.” _

He went into the Executive bed-
room, and on into the bathroom. He
closed the door. Quickly, he fished
the hypogun out of the wastebasket
and dropped it into the little black
bag which he had carried with him,
He came out with a glass of water.
Everything was taken care of.

PRESIDENT SUFFERS STROKE!
JHC Taken To US Naval Hospital
In W ashington After Stroke In
W hite House

All over the world, headlines and
newscasts in a hundred tongues car-

ried the story. And from all over the
world came messages of sympathy
and concern for the stricken Chief
Executive. From England, simultane-
ous messages arrived from the Sov-
ereign and the Prime Minister; from
France, notes from both the President
and the Premier of the Seventh Re-

public; from Ethiopia, condolences -

from His Imperial Majesty and from
the Chief Executive. The United
German Federation, the Constitu-
tional Kingdom of Spain, the Re-
public of Italy, the United Austro-
Yugoslavian Commonwealth, and the
Polish Free State all sent rush radio-
grams. So did Argentina, Bolivia,
Brazil, Chile, Colombia, Ecuador,
Paraguay, Peru, Uruguay, and Vene-

zuela. From Africa, Australia, South-
ern Asia, Oceania, and Central Amer-
ica came expressive words of sorrow.
Special blessings were sent by His

Holiness from Vatican City, by the

Patriarch of Istanbul, and by the

Archbishop of Canterbury. The Pres-

idente of the Estados Unidos Mexi-

canos personally took a plane to

Washington, as did the Governor

General of ‘Canada, carrying a per-

sonal message from the Prime Minis-

ter. Even the Soviet Union sent a ra-

diogram, and the story of the tragedy

was printed in Pravda, accompanied

by an editorial that almost approached

straight reporting.

President James Harrington Can-
non knew none of this. He was un-
conscious and unable to receive visi-
tors. ; '

As far as actual news from the
White House was concerned, news

HAIL TO THE CHIEF

commentator Barton Wayne gave the
best summary over a major American
TV network on the morning of the
sixth of February:

“Last night, at approximately elev-
en p.m. James Harrington Cannon,
President of the United States, col-
lapsed at the feet of the Secret Serv-
ice men who were guarding him.
Within a few minutes, Dr. Frank
Hewlitt Cannon, the President’s
brother, called by the Secret Service
in obedience to the President’s last
conscious words, had arrived from
Blair House, where he had been stay-
ing.

“Dr. Frank Cannon diagnosed the
President’s illness as a—quote—
slight stroke—unquote. Later, after
the President had been taken to the
Naval Hospital for further diagnosis;
Dr. Cannon released a statement.
Quote—further tests have enabled
the medical staff of this hospital to
make a more detailed analysis. Ap-
parently, the President has suffered a
slight cerebral hemorrhage which
has, temporarily at least, partially
paralyzed the muscles of his left side.
The President, however, has regained

. consciousness, and his life is in no

danger—Unquote.
“After only sixteen days in the
White House, the President has fall-

_en-ill. We can only wish him God-

speed and an early recovery.”

Dr. Frank Cannon stood firmly by
his brother’s bedside, shaking his
head firmly. “No, commander; I can-
not permit that. I am in charge of
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this case, and I shall remain in charge
of it until my patient tells me other-
wise.” :
The graying Navy medical officer
pursed his lips. “In cases of this sort,
doctor,” he said primly, “the Navy is
in charge. The patient is, after all,
the President of the United States.”
Dr. Frank went right on shaking
his head. “Cuts no ice, commander.
I was specifically summoned by the
patient. I agreed to take the case. I
will be most happy to accept your
co-operation; I welcome your advice
and aid; but I will zot allow my pa-
tient to be taken from my charge.”
“It is hardly considered proper for
the physician in charge of a serious
case to be a relative of the patient.”
“Possibly. But it is neither unethi-
cal nor illegal” He gave the com-

mander a dry smile. “I know my -

brother, commander. Quite well. I
also know that you have the authority
and the meafls to expel me from this
hospital.” The smile became positive-
ly icy. “And, in view of the former,
I should not advise you to exercise
the latter.”

The commander wet his lips. “I
have no intention of doing so, doc-
tor,” he said rather huffily. “But, inas-
much as the X rays show no—"

There came a mumble from the
man on the bed, and, in that instant,

both men forgot their differences and’

became physicians again, as they fo-
cused their attention on the patient.

President Cannon was blinking his
eyes groggily. Or, rather, eye. The
left one refused to do more than
show a faint flicker of thelid.

“Hullo, Jamie,” Dr. Frank said
gently. “How d’you feel?” It took
nerves of steel to show that tender
composure. The drug should wear off
quickly, but if Jim Cannon’s mind
was still fuzzy, and he said the wrong
thing— :

For a moment, the President said
nothing as he tried to focus his right
eye.

“Don’t try to move, Mr. President,”
said the Navy doctor softly.:

President Cannon smiled lopsided-
ly, the left side of his face refusing to
make the effort. “Arright,” he said,
in a low, blurred voice. “Wha' hap-
pen’, Frang?”

“Apparently,” said Dr. Frank care-
fully, “you've had a little bit of a
stroke, kid. Nothing to worry about.
How do you feel?”

“Funny. Lil dizzy. Don’t hurt,
though.”

“Good. Fine. You'll be O.K. short-
ly”

: The President’s voice became
stronger. “I'm glad you’re here, Frank.
Tell me—is it . . . bad?” ;

“*Tain’t good, kid,” Dr. Frank said
with a bedside grin. “You can't expect
a stroke to put you in the best of
health, now, can you?”

The lopsided smile came back.
“Guess not.” The smile went away,
to be replaced by a puzzled frown.
“My whole left side feels dead.
What's the matter?”

Instead of answering, Dr. Frank
Cannon turned to the Navy medic.
“Ill let the commander explain that.
What's your diagnosis, doctor?”

The commander ran his tongue
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nervously over his lips before speak-
ing. “There’s apparently a small
blood clot in the brain, Mr. President,
interfering with the functioning of
the efferent nerves.”

“Permanent?”

“We don't know yet, sir. We hope
not.”

President Cannon sighed. “Well.
Thank you, commander. And now, if
you don’t mind, I'd like to speak to
my brother—alone.”

The commander glanced at Dr.
Frank, then back at the President.
“Certainly, sir.” He turned to leave.

“Just a moment, commander,” Dr.
Frank said. “There’ll be news report-
ers .out there. Tell them—” He
frowned a little. “Tell them that the
President is conscious and quite ra-
tional, but that there is still some
weakness. I don’t think anything
more than that will be necessary.”

“I agree. Certainly, doctor.” At the
door, the commander paused and
said: Tl keep everyone out until
you call.”

“Thanks,” said Dr. Frank as the
door closed behind the Navy man.

As soon as it closed, President Can-
non struggled to get up.

“Don’t try it, kid,” the doctor said,
“those muscles are paralyzed, even if
you aren’t sick. Here, let me help
you.”

“How did it come off?” Cannon
asked as his brother propped him up.

“Perfectly. No one doubts that it’s
a stroke. Now what?”

“Give me a cigarette.”

“All right, but watch it. Use your
right hand, and smoke with the right

HAIL TO THE CHIEF

side of your mouth. Here.” The doc-
tor lit a cigarette and handed it to
his brother. *Now, what’s the next
step?”

“The next step is to tell Matthew
Fisher,” said the President.

Dr, Frank Cannon scowled. “Why?
Why not just go through with the
thing and let him be fooled along
with. the rest? It seems to me he'd
be . . . well, more secure in his own
position if he didn’t know.”

“No.” The President hunched him-
self up on his pillows. “Can’t you
raise the head of this bed?”

'Dr. Frank touched a button on the
bedside panel, and the upper portion
of the bed rose smoothly at an angle.
“Better?” :

“Fine. Much better.”

“You were saying—"

“Yeah. About Matt Fisher. He has
to know. He'll guess eventually, in
the next four years, anyway—unless
I hide away somewhere. And I have
no intention of doing that.

“Oh, I'm not trying to show Matt
what a great guy I am, Frank. You
know better than that, and so will he,
But Matt will have to have all the
facts at hand, if he’s to do his job
right, and it seems to me that this is
a pretty important fact. What do you
say, Frank?”

The doctor nodded slowly. “I think
you know more about the situation
than I do. And I trust your judgment,
kid. And Matt’s, too, I guess.”

“No.” President Cannon’s voice
was firm as he looked at his brother
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with one bright eye. “Don’t trust
Matt’s judgment, because he doesn’t
have any.”

Dr. Frank Iooked -astonished.
“Then whar—?" He stopped.

"Matthew Fisher,” said President
Cannon authoritatively, “doesn’t need
judgment any more than yox need
instinct, No more so, and no less. I
said he doesn’t have any judgment,
but that’s not exactly true. He has it,
but he only uses it for routine work,
just as you or I use instinct. We can
override. our - instinctive reactions
when we have to. Matt can override
his judgment when he has to.

‘I don’t pretend to know how
Fisher’s mind works. If I did, I would-

n’t be doing this. But I 4o know that

Matt Fisher—by some mental process
I can’t even fathom—almost invari-
ably knows the 7ight thing to do, and
he knows it without using judgment.”

“And you're still convinced that
this is the only way out?” Dr. Frank
asked. “Couldn’t you stay in office
and let him run things under cover?”

“We discussed all this months ago,
Frank,” Cannon said wearily. “My

reasons remain the same. Matt could-
n’t possibly operate efficiently if he
had to go through me every time.
And I am human, too; I'd have a
tendency to impose my own judg-
ment on his decisions.

“No, Frank; this is the only way
it can work. This country needs
Matthew Fisher as President, but he
could never have been elected. Now
I've done my job; now it’s time for
me to get out of the way and turn
the Presidency over to a man who
can handle the office far better than
any other man I know.”

“You make him sound like some
sort of superman,” said Dr. Frank
with a wry grin,

“Hell,” said President Cannon,
“you don’t think I'd turn this job over
to anything less, do you?” He chuck-
led. “Call him in, will you?”

PRESIDENT CANNON RESIGNS!
Il Health Given As Reason;
Doctors Say Recovery
Unlikely In Near Future.

VP Fisher To Take Oath Tomotrow.
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WHO'S NEXT?

Stories about the race or species that
supplants Man as master of the Earth
are one of the oldest gemres in sci-
ence fiction and fantasy. Sometimes

~ the suggestion is made subtly, some-

times crudely; often the author is
merely trying to find something new
in the way of fauna or flora on which
to hang the placard with the title,
“The Boss.”

Currently we have on the shelf
three recent books on this theme—a
paperback, abridged reprint of a
1947 classic—a new, thoroughly un-
derplayed British novel—and a seri-
ous, if popular, account by a surgeon
of his attempts to communicate with
a species which may be as intelligent
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as ourselves. Respectively, the three
books are Ward Moore’s “Greener
Than You Think”—Ballantine Books
No. 527; 185 pp.; 35¢—"The Papers
of Andrew Melmoth,” by a Welsh
novelist, Hugh Sykes Davies—Mor-
row, New York; 221 pp.; $3.50—
and “Man and Dolphin,” by John C.
Lilly, M.D.—Doubleday, Garden
City, N.Y.; 312 pp.; $4.95.

I have not been able to compare
Moore’s abridgement with his origi-
nal novel, which came out as a dark -
horse and died, I fear, as an also-ran.
The book is really a, variation on the
sorcerer’s apprentice theme—the dis-

- covery or invention that “gets away”

and destroys the world. The author’s
broad and sardonic humor should be
expected by anyone who has read his
better-known “Bring the Jubilee”
and some of his short stories. Here its
first blow is struck with his choice of -
an antagonist and successor for Man
—the suburban pest that most East-
erners call “crab grass.” In its ruth-
less annihilation of human stereo-
types, the book might be considered
a forerunner of today’s “sick” humor,
except that the tone is more Rabela-
sian than Lennybrucean.

~ The annotating observer of the de-
cline of Man is an opportunistic no-
body, even as you and I, wearing the
name of Albert Weener. He is in orf
the beginning of the end, making a
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quick buck with the Metamorphosiz-
er, presiding over the revivification
of Mrs, Dinkman’s devilgrass lawn.
He sees to it that he is knee-deep in
most of the developments that fol-
low, and he is doggedly taking notes
when the last green shoot waves tri-
umphantly over the deck of the last
ship in mid-Adantic. This is how the
world ends, not with a bang but a
rustle’ . &

The Welsh approach is gentler,
subtler, and less melodramatic, and
the author’s candidate for supremacy
is more familiar. The author, let it be
said at once, wrote “The Papers of
Andrew Melmoth” in a manner of
gradually unfolding complexity and
perplexity, with the real nature of
Melmoth'’s obsession and the question
of. what he has .discovered withheld
from the reader until almost the end.

The publisher, on the other hand— °

at least, the American publisher—
has given the whole thing away in
his jacket blurbs and advertising, as
you will have noted from the ads here
in Analog some months ago. This
has rather the effect of converting the
last -chapter of Agatha Christie’s
“Murder of Roger Ackroyd” into a
prologue, so that the puzzle is solved
and the suspense destroyed before it
begins to develop. There is conse-
quently no longer any point in not
telling you that Andrew Melmoth
believes that the rats will replace us.

But for the science-fictional theme,
this would be a “straight” novel of
character, as a group of Melmoth’s
friends try to find out what has hap-
pened to him. We watch his interest

in rats develop and intensify—watch
with him on the brink of a Spanish
ravine—join him and the veteran
rat-catcher, Dan Talgarry, as they test
the old stories of the gigantic “king
rats” that are fed and coddled by their
subjects—finally go down with him
into the sewers of London where
strange scribblings in the muck sug-
gest that the sewer rats, mutated by
the radioactive concentration of their
environment, have taken the first
step into civilization,

Quiet, subtle, not for everyone
since there is next to no action and
the suspense element has been
thrown away, “The Papers of Andrew
Melmoth” is a memorable example of
its type.

“Man and Dolphin” joins fantasy
and reality in the author’s account of
his growing belief that porpoises—
whose brains -are larger and more
complex than our own—may be as
intelligent as men, and may be ca-
pable of communication with men.
Dr. Lilly is thoroughly aware of the
implications, both for the present and
the future, of his suggestion. “Within
the next decade or two the human
species will establish. communication
with another species: nonhuman,
alien, possibly extraterrestrial,” his
book begins, then goes on to state his
belief that we will find the aliens in
the seas and not in space. Dolphins
—porpoises—have the capacity for
communication, he says; let’s learn
to talk to them, so that when we
meet someone out among the stars
we'll know what to do.

With this promising start, “Man
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and Dolphin” develops disappoint-
ingly. It wanders around its subject,
talking about what Dr. Lilly and his
colleagues do but very little about
what they conclude. The reader de-
velops a real respect for the capabili-
ties of dolphins, but sees very little
evidence that Dr. Lilly will be their
Boswell. The slaughter ‘of innocents
with which the investigations opens
is doubly bitter because the author
has already suggested that these are
“people” who are dying because of
our—his—blundering approach.
This may be a book written too soon;
certainly press reports have implied
more than Dr. Lilly claims. If Wash-
ington is host to the 1963 World
Science Fiction Convention, perhaps
Dr. Lilly can be invited as a speaker.
If so, he should bring his wife and
assistants—they are well up to. con-
ventional standards.

It may'no longer be news to many
of you that Analog took home two
“Hugos” from the 19th World Sci-
ence Fiction Convention in Seattle.
The magazine regained its place as
“Best Magazine,” and Poul Ander-
son’s “The Longest Voyage” was vot-
ed best short S-F of 1960. To com-
plete the tally, Walter Miller’s “A
Canticle for Leibowitz” earned its
place as Best Novel of the year, “Twi-
light Zone” again took the award as
Best Dramatic Work, and the sym-
posium, “Who Killed Science Fic-
tion?”—which we've discussed here
—took the fanzine Hugo. Ed Emsh
also has another chrome-plated rocket

_ for his mantle, if he has a mantle.
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Chicago, having no real rivals, won -
the 1962 Convention. Time: August
31 to September 3; 1962 at the new
Pick-Congress Hotel. Guest of Hon-
or: Theodore Sturgeon. Member-
ship: $2.00 to the Treasurer, George
W. Price, 20th World Science Fiction
Convention, P.O. Box 4864, Chicago
80, Illinois. Join early: the first of the
Chicon progress reports is already out,
and you'll want to have a hand in se-
lecting the outstanding science fiction °

of 1961.

On October 1st, This Week, the
syndicated Sunday pewspaper maga-
zine, published a report of “What
Young Americans Are Reading.”
This is a quarterly poll of young
adult librarians . . . and Poul An-
derson’s “The High Crusade,” serial-
ized right here not too long ago, is
up there with “The Guns of Nava-
rone,” “The Last Hurrah,” and Poe’s
“Tales.” It's to be hoped that the
young people don’t form their ideas
of Poe from Lee Sheridan’s noveliza-
tion of Richard Matheson’s screen-
play of Poe’s “The Pit and the Pen-
dulum,” an  American-International
release which may still be in the
drive-ins and neighborhood popcorn
galleries. The two title roles are
from Poe; the rest is from hunger.

» » D

A CUPFUL OF SPACE, by Mildred
Clingerman. Ballantine Boeks No.
519K. 1961. 142 pp. 35¢
Mildred Clingerman is one of that

bevy of accomplished feminine writ-
ers with whom Anthony Boucher sur-
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roinded himself when he edited
Fantasy & Science Fiction. These six-
teen stories, including two new ones,
are long overdue, though Miss Cling-
erman has not been neglected by the
anthologists.

Many of the stories are out-and-
out fantasy, taking the supernatural
for granted. I'm inclined to believe
in it myself, this morning, when with
two hours to go before I start a two-
week trip photographing Indian arti-
facts, my camera jams. So Tl learn
to sketch . . . but it’s just this kind
of perversity in the world that Miss
Clingerman handles very mcely, with
the barest suggestion that “they” are
responsible.

They are fnendly in “First Lesson,”
from Collier’s, in which magic keeps
a paratrooper’s wife from seeing her
nightmare come true. They are hos-
tile in “The Wild Wood,” when a
young wife is trapped at Christmas
time. They—he——are old and venge-
ful in “A Gay Deceiver,” and hungry
in the well-remembered “Stickeney
and the Critic,” a thorough delight
"about the monster at the bottom of
the old, old well.

With so many stories, a word or
two identifying each is about all I
can do. If you remember it with

‘pleasure, read it again; if you don't
recall it, now’s the time to read it.

In “Stair Trick,” also magic, a bar-
tender’s trick turns real. The “Minis-
ter Without Portfolio” is the nice old
lady who finds space people just as
pleasant as the neighbors. “Birds
Can’t Count” is another emotion-
packed story about the young wife

who realizes “they” are watching her,
“The Word” is a sentimental little
Hallowe’en yarn that might have
been done to go with one of the If
covers. “The Day of the Green Velvet
Cloak” is a romantic switch on time
travel, and “Letters from Laura” a tell-
mgly unromantic one—the Minotaur
is a slob!

In "Winning Recipe” another
housewife, a little older this time, re-
bels against automation. “The Last
Prophet” flays humanity in the guise
of rationalizing an old tradition. “Mr,
Sakrison’s Halt” is another story that
everyone seems to do once, about
the pleasant town that isn’t there.
“The Little Witch of Elm Street”
presents a miniature portrait of two
children who personify white and
black magic—or magic and science,
if you will. “A Day for Waving” is a
genteel ghost story, every bit as mod-
ern as any 1962 small town. Finally,
“A Red Heart and Blue Roses,” new
in the collection as is “A Gay De-
ceiver,” there is what seems to be an
almost ordinary story about an un-
pleasant young man who fastens him-
self on a chance friend’s family—ex-
cept that Damon is anything but or-
dinary.

Women’s stories, all of them: of
?nd by, at least, but not necessarily
or.

» » »

BYPASS TO OTHERNESS, by
Henry Kuttner. Ballantine Books
No. 497K. 1961. 144 pp. 35¢

Collections like this serve to per-
petuate the memory of one of the
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real shapers of cutrent science fiction,
but they also demonstrate how much
he’s missed. Whether they are as
slight as another story of the Hog-
bens, those immortal, paranormal
hillbillies, or as ridiculously compul-
sive as “Nothing But Gingerbread
Left,” here in 1943 to explain how
we won a war that wasn't over, as
carefully plotted and thought-provok-
ing as the first of the "Baldy” stories,
“The Piper’s Son,” or as ridiculous as
the closing farce of “Housing Prob-
lem” with its fairy cottage in a bird-
cage, this is a touch we miss now.
The Hogbens are represented by
“Cold War,” in which the gifted fam-
ily takes on the highly ornery Pughs,
father and son. Familiar but ever
powerful is the often reprinted “Call
Him Demon” with its Jast chilling
look into a child’s mind. “The Dark
Angel” and “The Piper’s Son” illus-
trate two entirely different treatments
of the superman theme, the first emo-
tional, the second both emotional
and intellectual as old readers of
Astounding know well. Then there is
“Absalom,” with still another insight
into what Homo Superior may be—

and “The Little Things,” a nightmare

of a world just a little wrong.

It simply isn’t necessary to describe
or discuss a Kuttner story to bring it
to mind. Eight in all, they may add up
to the most memorable collection of
the year.

» » »

A FALL OF MOONDUST, by Arthur
C. Clarke. Harcourt, Brace &
World, Ine., New York. 1961. 248
pp- $3.95

THE REFERENCE LIBRARY

Arthur Clarke in his best docu- -

mentary vein can’t be beat, even by
Heinlein. You come out with the
conviction that this is how things
really will be, in our world, in our
near future—yet, looking back, you
realize how intricately this will-be
future has been worked out. The
bones and muscles are more evident
than in one of Heinlein’s best fu-
tures, but I suspect that this is in-
tentional.

In this new novel we have a situa-
tion that could occur only on the
Moon—only on a moon, I should
say, since it was also used by A. Ber-
tram Chandler, quite recently, in his
“Bring Back Yesterday.” The Sea of
Thirst is a deep bowl of micro-dust,
across which young Pat Harris, skip-
per of the sightsecing sled Selene,
takes lunar tourists to see the won-
ders of the Mountains of Inaccessi-
bility. In an accident that would oc-
cur once in a million years or so, a
buried bubble heaves itself to the sut-
face and entraps the ship—swallows
it under fifty feet of the strangest
dust in the universe. Problem: how
do they get out?

As you can see, this is “hard” sci-
ence fiction—the 'kind " that many
scientists and engineers are thinking
of when they complain that the cur-
rent brand is no good, or isn’t even
science fiction. Every detail is an ex-
trapolation of what conditions must
be like in a lunar economy of the
kind Clarke has imagined here. The
problem of rescue is a technical one:
find the buried ship . . . get in touch
with it . . . rescue the crew and pas-
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sengers. The obstacles also arise out
of the nature of the situation: the
body heat of the trapped people, in-
sulated by the dust, threatens to cook
them . . . then destroys the absorb-
ing power of their carbon dioxide re-
moval system; one passenger has
beea  psychologically conditioned
against taking the shot that will slow
down his oxygen intake; their water-
dispesal system triggers another ca-
tastrephy.

Nor is the action on the sidelines
neglected. We see a young astron-
omet, sure the world is against him,
suddenly getting recognition and
feeling his oats. A veteran newsman
sets up a system for putting the res-
cue on the waves for the world to
watch. Various personal dramas erupt
and are solved inside the buried
moon-sled.

This is the kind of book that
proves that “old fashioned” science
fiction isn’t dead. It can be written,
and it can be very good. Would
there were more of it. But it will
never again be the dominant ele-
ment—not until we really go to the
stars, and the universe becomes truly
unlimited.

» » »

| TIGER BY THE TAIL, by Alan E.

Nourse. David McKay Co., New
York. 1961. 184 pp. $3.50

The perceptive but anonymous
juvenile reviewer for the New York
Times Book Review, who put me on
the trail of several of the other junior
SF books I've discussed elsewhere,
said of this collection: “Mr. Nourse is
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an imaginative craftsman, sometimes
humorous and always thought-pro-
voking, who wastes no time in getting
to the point. Almost invariably, that
point is very sharp indeed.” Al-
though the book is nominally for
young adults, all of the nine stories
were written for and published in
adult magazines—two of them here.
The comment goes for adult readers,
too.

Actually, it’s odd that Alan Nourse
hasn’t had a collection of his own
before. Lesser lights, including your

.reviewer have, but the Nourse by-

line has been limited to regular rep-
resentation in the anthologies, where
some of these stories have previous-
ly appeared. Presumably it’s the
teen-age tag that brings them all to-
gether now, with the assumption—
wrong—that young readers won’t
have seen them before. I hope they’ll
enjoy reading them again, and I
hope the collection will give teachers
and librarians a new view of science
fiction. -

The title story, from Galaxy, is a
short, fast, gimmick story about the
shoplifter who popped her pilfered
merchandise into a literally bottom-
less bag, and what happened when
the scientists tried to find the bot-
tom. “Nightmare Brother,” here in
1953 and the best story in the book,
describes the grim program of seem-
ingly insane torment undergone by a
man who realizes that he must find
the purpose behind the madness. It’s
a classic.

“PRoblem”—also Galaxy, and not
a typographical error—is another
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light puzzler with a snapper at the
end: how to make mankind love the
Grdzath, those lovely green croco-
diles that keep popping out of no-
where and -bring such goodies with
them. “The Coffin Cure”—same
source—suggests some unexpected
consequences of curing the common
cold; the author, you know, is an
M.D. out in North Bend, Washington.

“Brightside Crossing” is another of
those old-time man-against-the-ele-
ment stories that just can’t be writ-
ten any more. It was in Galaxy in
1956, and it has also become a clas-
sic story of hardship and foolhardi-
ness in the attempt to cross the bright
side of Mercury when the Sun is at
its closest and hottest. Fantastic Uni-
verse had “The Native Soil,” a rather
zany and gimmicky yarn about con-
ditions in the mudholes of Venus, and
F&SF had another comedy, “Love
Thy Vimp,” about little monsters
even less lovable than the Grdznth.
“Letter of the Law,” from If, is an-
other problem story: how will an in-
terplanetaty swindler save his neck
when he comes up against the pe-
culiar legal structure of the Altair-
ians? Finally, the most outrageous
comedy of all to come from a medic,
is “Family Resemblance,” here in
ASF in 1953, which develops very
plausibly the concept that man’s an-
cestor was a pig. '

The smile on. the author’s face in
the jacket portrait may not be quite
what Mona Lisa is wearing, but it

does make clear that there can be
fun in science fiction. See that NYT-

quote again . . .
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TIME IS THE SIMPLEST THING,
by Clifford D. Simak. Doubleday &
Co., Garden City, N.Y. 1961. 263
pp. $3.95 :

Since this book was serialized here

in Analog just a few months ago as
“The Fisherman,” I don’t suppose I
really need do much more than say
“here it is.”

Once it is realized that the. hard

“radiation of the Van Allen belts and

the solar storms beyond them is go-
ing to keep mankind on Earth, most
people turn their backs on the stars,
Not, however, Project Fishhook,
which finds a means of sending men’s
minds into space to bring back a
variety of economic and scientific
treasures. Outside Fishhook, though,
the  “parries” — paranormals —are
hunted like the witches people be-
lieve them to be, and inside the pow-
ers that be keep a close watch for
signs that one of their explorers may
“go alien.” This happens to Shep
Blaine, and he is presently running
from everybody, making fumbling
use of his new super-psi powers, and
up to his ears in plots within plots in
which nobody is what he or she
seems.

Simak making like Van Vogt, and
being more coherent about it than the
Master, but I prefer Simak as Simak.

» » »

BRING BACK YESTERDAY, by
A. Bertram Chandler.

THE TROUBLE WITH TYCHO, by
Clifford Simak. Ace Books- No.
D-517. 1961. 173 + 82 pp. 35¢

The longer novel in this Ace Dou-
ble is one of Chandler’s “Rim” series;
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the shorter was a one-shot in the
October, 1960 issue of Amazing. In
it, Clifford Simak leaves Earth for

some bizarre adventures on the -

Moon, and comes off second best.
Chandler’s hero, on the other hand,
never gets out to the Rim Worlds
but is involved in some time travel-
ing.

A. Bertram Chandler is Chief Of-
ficer of an Australian coastal steam-
er, and his hero is 2 Second Officer on
onec of the TransGalactic Clippers,
who was out on the town when he
should have been shipping back from
Carinthia and is consequently left
behind. He is shortly working for a
detective, trying to get at the facts
behind a situation that seems to in-
volve time travel—and in no time at
all he is on Carinthia’s dust-drifted
moon, fighting off a civil service
army and invited to stand off a siege
in the very stronghold he was trying
to crack. Lots of good action, and
some enticing vignettes of Chand-
ler’s own future history.

From Clifford Simak it’s adven-
ture, t0OO—a young prospector on
the Moon, a girl whose brother has
lifted one edge of the cloak of mys-
tery that hangs over Tycho, a mys-
terious professor who never amounts
to anything, some delightful energy-
critters—all in a well realized, isolat-
ed society.

Purpose, entertainment;
ment, entertainment.

achieve-

» » D

MAYDAY ORBIT, by Poul Ander-
son.
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NO MAN’S WORLD, by Kenneth
Bulmer. Ace Books, No. F-104.
1961. 326 + 128 pp. 40¢
The school of critics who feel that

sciencé fiction must be portentous
and thought-provoking—all of it,
that is—have no patience with pure
entertainment of the kind Poul An-
derson handles exceedmgly well, and
Kenneth Bulmer is handling better
each time ’round.

“Mayday Orbit” is another. of the
violent adventures on weird world

- undertaken by that Saint of the

spaceways, Captain Sir Dominic
Flandry, field agent, Naval Intelli-
gence Corps, of the blandly rotting
Terrestrial Empire. It’s his job to
prevent a probably disastrous show-
down with the space-gobbling reptil-
ian Merseians, and to dissuade the
local rulers of assorted human-popu-
lated worlds from gnawing off too
big a chunk of the Imperial domain.

. This time the world is Altai, out

back of somewhere, peopled origi-
nally, it seems, when the USSR de-
cided to send up a shipload of the
neighbors from its base in Moslem
High Asia. The local Khan is mak-
ing a deal with the Merseians, and
it's up to Flandry to save his neck
and get word to the Navy before a
big blowup comes to pass. How he
does it, with the aid and opposition
of assorted races and species on a
wild and wonderful world is the story.

On the flip side, we are even deep-
er among the stars in an English
view of imperial shenanigans. Our
hero is a would-be merchant, living
under the name of John Carter, who
is framed into espionage. Presently
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he comes up against Carson Napier
—and if that isn’t clue enough, just
wait and see what happens when the
marines arrive.

Flandry’s girl friends seem to be
more the hard-working type than
Bulmer's : Bourtai- is a particularly
competent gal. Maybe the new Eng-
lish industry—I'm told English girls
are in greatest demand as strippers
in European night spots—has forced

_ a more static role on English wom-

anhood. Now if Messrs. Bulmer and
Brunner would put someone more
like Joan Collins into their yarns . . .

» » »

THE MALE RESPONSE, by Brian
Aldiss. Galaxy Novels No. 305.
1961. 188 pp. 35¢ )
Although this is one of the series

of reprints and original sexed-up sci-
ence-fiction and fantasy novels al-
legedly sponsored by our contem-
porary, Galaxy, this is not SF. Not,
that is, unless you feel that the pres-
ence of a super-computer, which nev-
er gets a chance to do much, is a
qualifier.

What the book is, is an African
comedy in the manner of the family
Waugh, with the “male response”—
to females, naturally—prominent
but not dominent. Soames Noyes is
flying’ to Africa to finalize the sale
of a giant computer to the King-
President of a pocket state some-
where on the borders of the Congo.
The plane crashes, but the computer
is saved. While it is being installed,
Noyes has ample time to investigate

THE REFERENCE LIBRARY

" —and become involved with—the

rare collection of bizarre humanity
assembled in Umbalathorp, capital of
Goya. The local witch doctor is op-
posed to him as a matter of course.
Various politically minded individu-
als, Chinese, Portuguese, English,
Goyan, et al, would like his assist-
ance in grinding axes, and using
them on each other. The President-
King, his spouses, offspring, et 4,
are eager for the blessings of civili-
zation, for themselves and their coun-
try. ;
Brian Aldiss makes a rare and -
slightly bawdy comedy out of the
whole business, building to an ironic
payoff. And the cover illustration
has nothing whatever to do with the
book. ;
PS. Galaxy is reputed to have
washed its hands of this messy series.
Whether Beacon, the actual publish-
er, will continue, remains to be seen.

» » »

CATSEYE, by Andre Norton. Har-
court, Brace & World, New York.
1961. 192 pp. $3.25
Again you find your besotted com-

mentator, grinning like a thoroughly

happy Airedale, singing the praises
of unashamed wonder. Again you
hear the ukase: “Forget it’s for teen-
agers and enjoy yourself.” And again

you ‘will come up at the end with a

plaintive wail of desperation: “Yes,

but what about—?”

This story of a galactic future ex-
plotes another facet of one of the
themes of the author’s earlier “The
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Beast Master,” the symbiotic relation-
_ship that may develop between men
and animals. Here the hero is a young
-D.P, exiled from the frontier world
.where his people have led a simple,
_rugged life for several generations.
.Finding a temporary job in a pet
shop, he discovers some very strange
.things and is in no time deep in the
plotting and counterplotting.

That, before she is done, the au-
thor has created an entire complex
.future civilization, and done it in
_touches as deft as any of Robert Hein-
lein’s, goes without saying. There are
some wonderful telepathic animals
from Earth. There is the mystery of
the lost native civilization of Korwar.
There is the feudal brotherhood of
the Hunters—keepers of the out-
lands. There is plotting and peril and
mystery, much of it boldly unresolved
_so that the reader’s imagination will
plunge on and out and beyond the
_events of the story to go on building
the universe the author has sketched
. .. for it is increasingly evident
that this is one of Andre Norton’s
-strengths, used masterfully, boldly,
‘and always delightfully.

» » »

THE SUN SABOTEURS, by Damon
Knight. :

-THE LIGHT OF LILITH, by G.

MecDonald Wallis. Ace Books No.

F-108. 1961. 1014123 pp. 40¢

Damon Knight's professionally
written half of this Ace double saves
it from total oblivion; Miss Wallis’
offering might have gone over in the
'30s, but not now.

“The Sun Saboteurs” constructs a
nicely complex refugee society and
lets it stew in everybody’s juice. Hu-
man odds and ends—Chinese, Rus-
sian, and assorted other minorities—
live in the Quarter, a reasonably com-

_fortable ghetto on a totally alien

world. Political and personal stresses
have brought them to the bursting
point: ultra-conservatives who re-
fuse to believe that their handful of
humans do not “rule” all space—
compromisers of the Minority Peo-
ple’s Legion—and a small, strong,
vicious remnant of the military who
will destroy anything they can’t dom-
inate.

“The Light of Lilith” would be
right at home back in those “good”
old days when a lot of colorful para-
phernalia and scientific: double-talk
made a “memorable” story. The “oth-
er” colors of Lilith could perhaps
have been explained away by assum-
ing that the world does something
chemically to alter human percep-
tors, but instead we have the old one
about “unknown” wave lengths in a
spectrum that physicists have very
thoroughly explored from the hard
gammas to long radio waves. We're
told that mixing light from opposite
ends of the spectrum produces hor-
rendous results, whereas this is what
the non-spectrum color purple. is—
red plus blue. There’s more in the
same vein, and the action is equally
violent.

If the publisher didn’t provide a
biography of sorts, we’d assume “'G.
McDonald Wallis” {5 a pen name for
a resurrected Ed Earl Repp. -
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October 9, 1961
Dear John:

In 1928, Dr. Michael I. Pupin,
Columbia professor and President of
the American Association for the
Advancement of Science, claimed
that “every star communicates with
every other star and with man, by
sending out electrical waves. It is
much simpler to determine how
these waves pass through space than
to understand how their influence is
transmitted over the nerves to the
central brain, where the message is
finally deciphered.”

Does this sound like astrology? It
does to me and I'm firmly convinced
that serious scientific study should be
given to this ancient art and science.
At this date the entire world would
benefit from the works of conserva-
tivé, mundane specialists such as the
American Federation of Astrologers.

Here’s what the late Pulitzer-Prize

winning Science Editor of the New

York Herald Tribune,
BRASS TACKS

John H.

O'Neill, had to say about astrology:
“This is one of the most important
fields for scientific research today,
and one of the most neglected.
Astrology, properly defined, is the
science of the relationship of man
and his celestial environment; it is
the ‘accumulated and organized
knowledge of the effect on man of
the forces reaching the earth from
surrounding space . . . it is still a
virile intellectual mother lode out of
which a continuing succession of new
sciences and new knowledge will be
born.”

Astronomer O’Neill added with
emphasis that “there is absolutely
nothing unscientific about engaging
in research in this field, and no stig-
ma of any kind should be associated
with it in the'mind of any scientist
or layman.”

Now we are faced with a celestial
phenomenon which is unprecedented
in recorded history. On February 4th
and 5th (1962) seven celestial bod-
ies will conjoin within thirty de-
grees of geocentric longitude; astro-
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logically, in the Sign of Aquarius.

Without going into detailed techni-
calities, here are just a few of the
effects this stellium—and total solar
eclipse—will precipitate:

Some unknown virus will strike
South Africa, India and East China,
causing widespread chaos and death.

Western Europe, the British Isles,
even southern Italy will undergo the
worst deep freeze in thirty to fifty
years. Our European forces should
be equipped for an arctic winter.

Violent earthquakes will rock
Communist East China; the contour
of the land will alter and rivers will
change course.

Radically changeable weather will
strike the eastern half of the United
States from the Atlantic Ocean to
the Mississippi River. Seven-day cy-
cles.

The west coast of America will be
subjected to earthquake activity;
tides will rise and large tracts of
land will be submerged. In other
areas, subterranean quakes will
thrust new islands from the sea, pos-
sibly just north of Japan. Our west
coast will get its share of freak
weather—which began yesterday with
a tornado off San Diego, Califor-
nia*,

The extremely abnormal winter in
Western Europe will be balanced by
excessive heat and drought in South
Africa and India, possibly Australia.

The celestial location of the stel-
lium-eclipse, according to the basic
tenets of astrology, symbolizes “fra-
ternity and co-operation for mutual
mnever happened before.
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benefit.” In the United States’ solar
chart for July 4, -1776, the natal
moon is in- Aquarius, which places
this country in the foreground of
espousing progressive, humanitarian
ideals.

But Soviet Russia’s natal Sun is
also in Aquarius. As a consequence,
both nations are gradually being
brought into a vorteéx of crucial ad-
justment in the international picture.

This will be a time of showdown
for dictators and oppressors in the
world-wide swing toward liberation
of small nations and vast numbers of
people. Nikita Khrushchev’s popu-
larity will decline; his eventual fall
from power is imminent.

On February 21, 1962, we'll see
the first indication of a situation

~ which will mean the beginning of the

end for the present kind of totali-
tarianism ~ in - Red-dominated coun-
tries. The aggressive, subversive
character of Communism will
change, but by no means disappear
from the world scene.

Around this date, (February 21st)
revolutionary activity, triggered by
disease, natural calamities of impres-
sive proportions and food shortages,
will break -out in China. The present
Red leaders will be unable to cope
with the situation. One by one,
they’ll disappear to be replaced by
new faces whose attitude toward the
West will be conciliatory.

A week later a bitter struggle for
power will be waged in the Kremlin.
Khrushchev will lose out to more
liberal and humanitarian leaders.

On the United States’ east coast,
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labor leaders will be spotlighted,

especially those connected in any
way with transportation and/or sup-

ply facilities. Accordingly, Michael
" Quill and Jimmy Hoffa will again be
 featured in the headlines; it may

speil the end of Hoffa’s rule of the

. Teamsters at a time when dictators

in labor and education will be meet-
ing their respective Waterloos. Also
along the eastern coast, new health

. programs will come in for a great
~ deal of publicity as the result of an

early, wet winter and the wide-
spread outbreak of colds, flu and
virus attacks among the working
population.

Weatherwise, from the Mississippi
River Valley eastward and from
lower Michigan into Alabama and
Georgia, it will be a variable winter
season of freakish wet extremes with
excessive cloudiness and sporadic
fogs. The weather will constantly
fluctuate in approximate seven-day
cycles with alternating snow, rain,
cold waves and thaws. On January
15, 1962, the temperature will drop
to around zero; on January 22nd, it
will drop far below. '

These sudden changes in tempera-
tute and a high relative humidity
combined with isolated flash flood-
ing from rain and periodic thaws
definitely indicates that public vital-
ity will be at a low ebb after Janu-
ary 20th and even more so after
February 5th when the new moon
follows the stellium—eclipse.

We can anticipate heavy snow-
falls in inland areas. A bitterly se-
vere cold wave in elevated locations

BRASS TACKS

and the northern border states will
strike these areas about January
22nd and last until late February.
On March 14, 1962, conforming
to a G69-year astronomical cycle,
ionospheric storms will begin buffet-
ing our upper atmosphere and de-
stroying short-wave radio communi-
cation. The maximum intensity of
these storms will originate in a line
southward from Fairbanks, Alaska,
with secondary disturbances begin-
ning just east of Cape Cod. High
winds, especially strong in the up-
per atmosphere, will begin between
March 6th and 9th, then increase
in velocity on the 14th.
Throughout most of the United
States, spring will arrive very late
in 1962. Although southwesterly
winds along the Atlantic seaboard
will soften daily temperatures, most
inland and high elevation areas will
still be gripped in wintery tempera-
tures until the middle of April.
Although the United States will
have its share of bad winter, it
should seem like a picnic compared
to the cold wave that will grip Eng-
land and Western Europe. This area
will experience a deep freeze the
like of which hasn’t been felt in thir-
ty' to fifty years. Beginning on Janu-
ary 21st, the temperature will begin
to drop as cold, dry masses of air
sweep out of the northwest, pushing
tremendous amounts of snow over
coastal and inland areas. Then, al-
most exactly conjoining the stellium-
eclipse on February 4th and 5th, the
freeze will reach its lowest point.
Even Rome will feel the effects.
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It will be a time of real world co-
operation among all peoples as dif-

ferences diminish and similarities are

emphasized. The exploration = of
space will belong to no favored na-
tion, but to the human race.

. These are but a few of the events
the disorganized astrology of today
can foresee. There’s nothing wrong
with astrology; it’s the handful of
charlatans who abuse the ancient art
which has caused its drop in respec-
tability. The good, competent hard
researchers are the ones you never
hear about. I'm sure that by the time
the next Great Stellium rolls around
we'll be ready to listen to them.—
Joseph F. Goodavage, 270 West End
Avenue, New York 24, New York.

Be it remembered that nearly all
the great astronomical discoveries
were made by men interested pri-
marily in astrology. Kepler worked
out his laws to make his astrological
predictions better;, Newton wrote
more on astrology than on astro-
physics!

So . .. let’s have some fun; here’s
one amatenr astrologer who's willing
2o stick his neck well out, with specific
times, places, and events. By the time
you read this, it will largely lie in the
past—rbut it was written October 9,
1961, 50 you can check to see whether
Goodavage's average is good! (And,
be it noted, that's not a pen name; it's
on his birth certificate.)

» » »
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Dear Mr. Campbell:

I strongly recommend that you
read the article entitled “Resistance
of Scientists to Scientific Discovery”
which was written by Mr. Bernard
Barber and published in the Septem-
ber 1961 issue of Science—by the
American Association for the Ad-
vancement of. Science. \

Mr. Barber discusses the problem
which you presented in the October
1961 issue of Analog. He cites spe-
cific examples of strong resistance to
certain discoveries which are now
widely acknowledged, among which
is Roentgen’s discovery of the Xray
—whose acceptance you considered
to have been so ready. N

It is my opinion that any man con-
fronted with something’ very differ-
ent will always prefer to err in such
a way that he can never be shown
to have been hoaxed (it might ruin
his reputation so much that he would
never be considered level-headed
~enough to entrust with important
matters or funds); thus he can always
insist that the discoverer had not ex-
plained it sufficiently for its accep-
tance. .

The fact that only a few will ever
know that he has refused to accept
something of merit whereas the mul-
titude—including people important
to his future—will Jaugh at his being
hoaxed is an overwhelming one. One
might state that there is no.penalty
for (deliberate?) disinterest in some-
thing that works—so such a scientist
is rapidly promoted to the position of
judge for all new things—but utter
calamity for overt (fanaticalll!) in-
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terest in anything that does not.
Any man will hesitate to risk much

on the untried, and the public no less

than his peers will insist upon includ-
ing his reputation. Expect nothing
really startling—such as’ concurrence
in the discovery of anything which,
being not understood, seems unpleas-
antly suggestive of perpetual motion
or some other booger-bear of scien-
tists—except from people who have
nothing to lose and to whom any

change is for the better—Robert P.

Kidwell, 2213 Calle de Suenos, Las

Cruces, N. Mex. :

Or, as that Dean of stuffed shirts
said, “Be not the fust by whom
the new is tried, nor yet the last
to cast the old aside” :

» » »

Dear John:

One always likes to see those who
stick their neck out vindicated. In
Popular Mechanics, September 61
p. 131, is an illustrated article on the
Dean Drive. Hope that when the
history of this entirely new system
of prime mover is written they will
not forget that you and Analog were
the first to get it before the public.

Dean offers no new explanation
for the results obtained, and as you
remeémber, you suggested that it
might be the overthrow of Newton’s
action/reaction principle. I disagree,
and here’s why.

Archimedes—I think—stated that
if he had a place to stand, he could
lift the earth—lever/fulcrum princi-
ple. Examination of the Dean ap-
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- Trouble

paratus indicates that it applies force
by way of a lever, resting on a ful-
crum, and the resting point of the
fulcrum is the inertial plane of the
rotating weights. In other words, the
gyroscopic effect of rotating mass,
provides the base against which the:
whole apparatus operates. The appa-
ratus advances three steps but falls
back only two.

In short, the “inertial” field may
be compared with the “magnetic
field” which we utilize everyday as a
base for a fulcrum, or even as a
lever, whenever we operate an induc-
tion motor or a selenoid.

So rather than overthrowing New-
ton’s three laws of motion, I believe
that Dean has come up with a unique
practical application of the§e prin-
ciples, so new that the theorists have |
been caught with their pants around
their ankles—H. C. Dudley, 46 Col-
onial Avenue, Garden City, New
York ;
is—"inertia’ or ‘“inertial
field”, as 1 said in the December
1959 editorial on Dean, are unde-
fined terms too!

» » »
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« Continued from page 5»
:al periods of great growth and ac-
complishment.

However, if the system pushes so
much as 1% of the brilliant, compe-
tent and determined down into the
ruled group, and out of the ruling—
that 1% will destroy the system. The
80% are stupid; a few brilliant lead-
ers can organize their stupidity into
a revolt that benefits only the 1% —
or, many times, not even that 1% is
benefited, save in terms of the deep,
glowing sarisfaction of “Vengeance
at last?” as the whole cultural struc-
ture tumbles down to destruction.
Samson, after all, was overjoyed to
bring the temple of his enemies tum-
bling down about them, suicide
though it was.

The trouble is that those who are
not ruling are very sure that they
could do a much better job—and that
they “have a right to” the things they
want, and know they can never earn.
They will, inevitably, blame the sys-
tem, not their own failure to earn
what they want, no matter how many
times they see individuals who start
beside them wind up far above.

The -fool exists always, and the
prime characteristic is that while you
can readily make a wise man feel un-
certain of his wisdom, it is absolutely
impossible to make a fool doubt his
wisdom. His every failure is someone
else’s fault, or the evil influence of
sheer bad luck, or . . . he always has
some answer.

Therefore, we have as observa-
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tional data: All men believe them-
selves competent to rule. And while
the wise and competent believe they
are competent to rule, the fools are
unshakably convinced of the certainty
of their competence.

This factor alone will assure the
instability of any government men
ever seek to erect. The very nature of
men assures a power-source to keep
dynamic action going.

That power-source can either pro-
duce random action—sheer destruc-
tive heat—or can be channeled into
progressive dynamic stability.

The thing that makes govern-
mental systems explode is the accu-
mulation of high-competence indi-
viduals in the Outs group. That’s far

more important than the decrease of

competence in the Ins group. No mat-
ter how incompetent a government
may be, if there is no competent op-
position, it will remain in power by
simple inertia.

The New Testament tells of Her-
od’s effort to eliminate the threat of a
high-competence individual among
the Outs, by a technique that was
popular during most of human his-
tory. Having heard that a new king
was born, but not having any exact
details on the matter, Herod ordered
the slaughter of all boys who had
been born in a certain period.

That approach to the problem had
about the usual degree of success;
Jesus had, of course, been moved
out of the danger area as soon as the
threat appeared. The generalization
being, simply, that the really smart
ones are always hard to stop.
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The one sure way of guaranteeing
that every high-competence individ-
ual will be brought into the Ins group
is simple Universal Suffrage. The
nice, simple, sure way of solving the
whole problem . . .

But it is, actually, a sure way to
ruin the culture—again, because’ of
genetics and statistics. No matter
how you' slice it, no matter how you
define your terms, one half of the
population must be rated as sub-
normal. You can establish a test so
simple as “If it looks vaguely human,
and is breathing, it votes,” which any-
one capable of protesting about
things can pass—and still one half of
the population is subnormal.- You
may pass all the laws you like—but
man-made laws don't affect the laws
of Nature, and the statistical nature
of genetics existed long before Men-
del discovered the fact, and will exist
no matter what laws are passed
against the fact.

Any successful culture must be an
oligarchy. The rulers must be a se-
lected group. If a mass of solid pro-
pellant fuel is burned in free space,
it produces an expanding gas-cloud
that isn’t going anywhere. Only when
it is confined, channeled, and directed
will the energy available produce
progress. A random system gets no-
where—and will, with perfectly pre-
dictable certainty, be taken over by a
nonrandom progressive system.

Voters must be selected; the Ins
must be selected.

But the method of selection must
be one that is based on the individu-
al's own, individual, personal abilities

UTOPIAN VOTERS

and competences, and not on hered-
ity . . . save as heredity influences
his individual abilities.

Awhile back, I proposed the test
of pragmatic competence to earn an
income in the top 20% as a test for
the right to vote. This was hotly ob-
jected to—quite largely by individu-
als who did not realize that, in damn-
ing the “rich, greedy, selfish” people
in the top 20% they were damning
themselves.

Very well; let’s try another test
procedure. We will, this time, make
the test a simple use-vocabulary test.
Any individual who can pass a use-
vocabulary test showing a use-vocab-
ulary greater than n-thousand words.
gets to vote, with no other require-
ment whatsoever, of age, sex, race,
creed, financial standmg, or police
record.

Now the interesting gimmick on
this test is that it is, flatly in contra-
diction to what it may appear to be,
absolutely 7ot an academic test. And
many extensive studies of the subject
by psychological testing groups has
turned up the surprising-at-first fact
that the magnitude of an individual's
use-vocabulary has no relationship
whatever to bis educational back-
ground. It doesn’t even have any
marked correlation with his cultural
background! It turns out to be not a
linguistic test at all-but a mental-
precision test in the purest sense.
A brilliant German, Russian, Chinese,
or Ghanian, coming to the United
States and living here for a year may
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display a use-vocabulary approaching
40,000 words . . . while a native
born moron of thirty-five years resi-
dence here has a use-vocabulary of
4,000. Under the standards of our
modern school system, moreover, the
-native-born moron may have a high
school ~ diploma—and the Russian
may have grown up in a remote area
of Siberia, and have no schooling
whatever.

The whole test is a snide trick, a
subtle gimmick, based on the very
nature of the fool's thinking. He
knows—he knows beyond any possi-
bility of question—that he is as com-
petent -as anyone. The breaks may
have been against him, and They
may have been against him, but he
knows unalterably that he is smart.
The use-vocabulary test is obviously
simple—just a few hundred test
words. :

The tricky subtlety underlying it is
one the fool can’t spot; it depends on
the resolving power of the mind, not
on how much is in the mind. A fool
can be a learned man—the Mr. Mem-
ory type, for instance, who can recite
endlessly, and quote a quotation any
time. But while he can quote these
words—he can’t use them properly.
He will, typically, use the word “fun-
ny” excessively, almost never say
“peculiar,” and never use the word
“odd” at all. And note carefully that
it isn’t a matter of “big words”; “odd”
is the smallest of the three above, and
yet the rarest in modern usage.

It doesn’t do you any good to be
able to quote definitions in a use-
vocabulary test; you have to perceive

the fine distinctions implied by the
similar, nonsynonymous words. Take
the group thief, robber, crook, bandit,
et cetera, as an example; there is a
definite distinction in their mean-
ings. Or feminine, womanly, effemi-
nate. !

And this ability to distinguish be-
tween concepts is mot a matter of
linguistics or education; the indi-
viduals who have the ability, develop
and use it automatically, no matter
where they may start. A German com-
ing to the United States, or an Ameri-
can going to Germany will, if he has
a high-resolution mind, learn the lo-
cal precise-definition terms because
he needs them and knows he needs
them. The early scientists insisced

that Science could be carried on only,

in Latin and/or Greek—not in Eng-
lish, French, or any of the then-living
languages. Why? Very simply be-
cause the then-living languages sim-
ply did not have the rich, and subtly
differentiated terms needed for pre-
cision thinking.

Now, of course, we have more
terms in modern languages than the
Romans or Greeks ever had—but it
took massive borrowing, and a lot of
word-inventions to do it.

Because it depends on the innate
resolving power of the mind of the
individual, no matter how much for-
mal education he may be given, he
will not learn a large use-vocabulary,
if he does not have that ability. It
does you no good to stare at a book, if
your eyes have such low resolving
power they cannot distinguish the
letters—and it does you no good to
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look at words, if your mind lacks the
resolving power necessary to distin-
guish the concepts those words sym-
bolize. .
Psychological testing groups have
found, again and again, that the one
measurable quantity that correlates at
near unity level with practical suc-
cess in the real world is use-vocabu-
lary. The president of a firm may not
have graduated from grammar school,
while his second assistant secretary
has a Ph.D. in English Literature—
but the use-vocabulary of the presi-
dent somehow turns out to be about
175,000 words, while the secretary’s
use-vocabulary seems to be about
22,000. Oh, the secretary can recog-
nize, and quote passages, with 70,000
words . . . but he can’t apply those
words himself . . .

Evefy indication is that 2 man who
has the high-resolution mind will
learn the vocabulary he needs, wheth-
er he ever gets formal schooling or
not. And that no amount of coaching
can make a man learn the meanings
of words when his mind can’t per-
ceive the difference in concepts.
In other words, the vocabulary test
is not:
1. Culturally based. !
2. A matter of formal education.
3. A linguistic test—save for the
first year or two.
4. A test of family background.
and the vocabulary test is:
1. A test of that specific individu-
al's personal mental resolving
power.

UTOPIAN VOTERS

2. That correlates very highly with
pragmatic success in the real-
world.

3. And looks to any fool like a
snap that anybody can pass by
just studying the words.

It is, in other words, a real test of
real competence that would almost
100% eliminate the effects of cul-
tural, educational and family back-
ground—would pass any competent
individual, no matter what his previ-
ous history—yet which will reject the
mentally ill-equipped. And looks so
easy that the unshakably self-assured
fool would be willing to vote for it!

The reason the use-vocabulary test
is of real importance is quite readily
understandable; anyone with a high-
resolution mind ‘automatically does a
job of semantic analysis on propa-
ganda, and on viewpoint-statements,
that the low-resolution mind neither
can, nor ever does. For instance, con-
sider the statement “Russia is a high-
ly aggressive nation,” and recognize
that the usual usage of the statement
is intended to imply that “aggressive”
and “belligerent” are the same thing.
To the low-resolution mind they are;
he can’t distinguish between an ag-
gressive salesman and a belligerent
salesman, either, probably.

A nation whose national policies
are controlled by voters who cannot
clearly distinguish between “aggres-
sive” and “belligerent” is almost cet-
tain to make serious errors. Most
American voters today cannot distin-
guish between conservative, reaction-
ary, and intransigent, nor between
liberal, communist and fascist actu-
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ally, save on the basis "Well . . .
_ liberal is good, and communist and
fascist are bad.” Now that's a real
help! Is the proposition “All major
industries should be taken over and
operated by the State,” a Communist,
Fascist, or Liberal doctrine?

What do those words they throw
around—and can’t use!l—actually
mean? And on what basis are the
American voters deciding the na-
tional policy?

And . . . what would be the re-
sult in a society which did apply that
use-vocabulary test? What sort of
economic, political, and class struc-
tures would result? What would hap-
pen to educational systems?

There’s no use installing more
courses in Semantics and Linguistics,
either! If a man has poor eyesight,
we can help him with lenses—but if
he has poor color vision, courses in
Art and Aesthetics won't help a bit.

I never knew how poor my color
vision was, until I discovered that my
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wife could travel twelve hundred

miles from home, see a piece of silk
material of an extremely complex
gray-blue tone, recognize that it
matched a piece of wool she had at
home, and buy it. Despite the very
different textures of the two fabrics,
and some two weeks of time-lapse—
she was perfectly correct.

Now her level of color-memory
and color-discrimination is abnot-
mally high. The point is simple; it
would be utterly futile for me to seek
to train a talent I simply don’t have.
I'd never be able to match that per-
formance. :

But if you've got that talent . . .
training comes so automatically you
never notice it.

So with use-vocabulary, which is
simply an objective expression of
semantic-discrimination ability.

What would happen, in education-
al philosophy, with such a factor rec-
ognized, and made directly, person-
ally important to every citizen?
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