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the accepted
axioms of our current
culture is that “People
need, and deserve,
help.”

As stated, that “intuitively obvi-
ous' axiom is, flatly, Wrong—as
wrong as saying ‘‘Since there i1s an
infinite number of points on a line,
all points lie on the same line.”

But you can get into some magnifi-
cent hooraws if you try to discuss the
proposition; there’s more red-hot,
violent emotionalism tied up in that
one than there is, today, in religious
arguments,

The reason’s very simple: no one
is willing to set up a definition
for three terms invloved: ‘‘want,”
“need,” and “help”—Ilargely, I su-
spect, on the grounds that “anything
[ say may be used against me, when I
‘need help”.”

The greatest difference between
“need” and “want’ is that "'need” is
usually used with respect to an ob-
jective—or claimed-to-be-objective—
situation, and 1s finite, terminable.
But “want” usually refers to a sub-
jective system, and 1s interminable. A
hungry man needs food—but there's
a limit to how much he will accept.

PEOPLE
NEED
HELP

A miser wants money—and the want
1s insatiable,

There are, of course, subjective-
reality needs, just as there are ob-
jective-level needs. The huge sums
spent annually on entertainment are
definite demonstration of a subjec-
tive-level need for something; human
beings don’t continue to sacrifice
economic wealth for no reward.

The trouble is, there is no measure
of subjective reality; peace-of-mind
1s as much a need of the human sub-
jective-level organism, as relaxation
1s to a muscle.

Of course everyone knows that
there’s such a thing as too much
muscle-relaxation, leading to flabbi-
ness—but the concept of excessive
peace-of-mind doesn’t exist. The re-
sult has very—and very dangerous—
practical results; since peace-of-mind
is equated with security, if there can
be no such thing as too much peace-
of-mind, then there 1s no such thing
as too much security. Like a miser’s
want for money, the want for security
1s insatiable.
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The result 1s typiied by a poster
appearing around New York City:

DISCRIMINATION HURTS!
HELP END PREJUDICE.

Look, friends; if a woman shows a

lack of discrimination, we have a
special, and highly uncomplimentary
term for her. Even a prostitute shows
some discrimination; she gives her
favors only to those who pay her; the
woman who doesn’t have even that
much discrimination earns a different
term.

Of course it does hurt a man’s ego
to have a woman discriminate against
him. So? So what? Maybe he deserves
it, huh? So it hurts: what does that
prove? That it's evil, improper, un-
ethical? In that case dentistry, which
hurts, is evil, improper, and unethical,
and we should all Help End Denti-
stry. Morphine, on the other hand,
definitely does 7ot hurt; it’s an ano-
dyne, and not only does not hurt of
itself, but interferes with the hurt
other things cause. So, if we reason
that ““That which hurts is Evil, and
that which ends hurt is Good,” then
obviously morphine addiction is high-
order sanity.

“"Hurts” has no relationship what-
ever to the concept we really have in
mind—""hurts”’ and “injuries” can be
totally disrelated. The trouble is, hurt
invariably feels like injury. But mor-
phine injures painlessly, ‘while den-
tistry cures injury hurtfully.

Finally, there never was, is not,
and never will be, anywhere or any-
when in all space-time, any culture of

PEOPLE NEED HELP

intelligent entities that was not
founded on prejudice, discrimination,
and hurt,

The reason is simple: in funda-
mental analysis, prejudice means
simply “'pre-judged”’—determined be-
forehand. The essence of any code of
morals, laws, or tribal traditions is a
publicly stated system of prejudices.
We are prejudiced against murderers;
we define the prejudice even closer
than that, Dobu Islanders, I undert-
stand, hold an accomplished murderer
in high esteem; in earlier western
cultures, dueling was not defined as
murder, Our prejudices change, But
the very basis of anything we call “a
culture” is a pattern of allowed vs.
disallowed behavior; that pattern is,
necessarily, a code of prejudices. The
Mosaic Laws of the Jews were simply
a carefully drawn set of prejudices.

Justice Holmes, who was long
claimed by the Liberals as their own,
repeatedly exasperated the Liberals by-
his insistence that Law had no mean-
ing without Power—that the power to
enforce was the essence of really
functioning Law,

Discrimination based on prejudice
is the function of the courts; hurt—
application of pain—is the necessary
function of the police power, with-
out which the courts, and hence the
culture itself, has no meaning.

Fundamentally, then, that New
York City poster can be translated:

Police Power Hurts!
Help Overthrow Law and Justice!

O.K.—so that isn’t what they
3



meant. But that's what they sard! It's
what the Juvenile Delinquent feels is
true, because police power—discrim-
ination—hurts. He hates discipline.

Now let’s take a little further look
at how to “help” someone. The JD
wants someone to help him get away
with defying the discrimination of the
courts, and the hurtful power of the
police. The drug addict, who discovers
that all the dope peddlers he knows
have just been picked up by the
police, may be forced to go to a doc-
tor for help. And what he wants in
the form of “help” is neither what
he needs nor what the doctor is apt
to offer.

Wherefore he’ll be furiously angry
at the doctor for not only refusing to
“help” him, but for forcing him
against his will—blackmailing him by
taking advantage of his terrible need
for his drug—to submit to with-
drawal.

Note that it is perfectly normal-hu-
man reaction for a child to loathe
having a dentist work on an aching
tooth—and vastly prefer an injection
of morphine that numbs the pain. In
the child’s terms, the morphine-injec-
tion 1s real help; that’s what he wants.
The drilling he needs rates as the very
opposite of help—it hurts even more
than the ache. So his motto, quite
understandably, is, “Drilling hurts!
Help end Dentistry "

It all comes down to a very simple,
and thoroughly obnoxious, principle.
Discrimination is essential to living;
discrimination is itself futile, if it is
not backed up by some form of police

power. Nobody likes to be judged.
and have the judgments enforced;
anything that hurts feels injurious.
And each of us, invariably, has a
deep conviction that "I know what
I need better than anyone else!”

And the greatest of all felt-needs—
the thing that feels far and away the
most absolutely necessary—is freedom
to choose.

So the child chooses morphine
anodyne; he knows that’s better for
him than that snarling dental drill.

Immediately, if he gets his free-
will choice, the great difference be-
tween need and want shows up. The
drilling he needs is quantitative, and
tecminable. If he gets the anodyne
he wants, he begins a divergent in-
finite series, in strict mathematical
terms, Each dose must be slightly
larger than the last, to have equal
effect, and the only termination 1s
death.

No human being, whether child,
adult, idiot or genius, can ever fee/
that his free-will choice is wrong. If
he did, by definition, he would make
a different choice! Unfortunately,
there is a tremendously strong corre-
lation between “hurts” and "I choose
not,” and practically no predictable
correlation between “hurts’” and “in-

jurious.”

The consequence is that if Alpha
helps Omega by doing a beneficial,
contra-injurious thing, he may earn
Omega’s undying hatred, while if
Beta does a lethally injurious thing,
Omega may bless him to his dying
day,
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And now let us consider the United
States’ Foreign Aid problems—and
our State Department’s problems.

Our intervention 1n the dispute
between Britain and France on one
side, and Egypt on the other, 1s a fine
case 1n point. Who were we helping?
Nasser, who, we have publicly stated,
1s objectionably dictatorial, against
our democratic friends Britain and
France? A non-European power
against ex-Colonial powers, in a
grand-stand play for the affection of
the ex-colonies around the world?

Personally, I don’t know what the
purpose was—tut I know several of
the results, The most interesting, I
think, 1s the lovely shemozzle brewing
in Panama. The Egyptian govern-
ment, if you recall had abrogated the
treaties concerning the Suez Canal,
the United States nobly backed their
claim that they had a right to do so.
That a nation had a right to abrogate
international treaties concerning a
vital canal without being forcefully
punished.

Currently, Panama is anything but
pleased with the United States, From
some personal accounts I've heard of
the attitudes of United States military
personnel in the Canal Zone, I gather
that we've earned the Panamanian’s
distate. Our Navy may not be happy
about the Canal . , .

Now 1t happens that Nasser & Co.
are definitely dictatorial-authoritarian
in their internal methods. I was talk-
ing to one of the senior departmental
heads of the Nasser government, and
learned something of the way they
operate, The Army is, quite frequent-

PEOPLE NEED HELP

ly, sent into a town, and the children
are forcibly taken from their parents,
and imprisoned in schools.

The primitive and uneducated
fellahin of Egypt, have never had
education, don’t want education, and
flatly refuse to allow their children
to be educated. The children, like
most children, don’t like schools. The
problem is not unlike that the United
States had with some of the back-
woods Kentucky mountaineers; the
parents have no use for that dang’
“book-larnin’ ”’, and don’t intend to
have their kids subjected to it.

The only solution—Ilike the solu-
tion to the problem of a child’s ach-
ing tooth—is dictatorial-authoritarian
force. What the fellabhin want 1s pre-
cisely what they »eed to give up. And
only by raw, direct force can it be
accomplished. _

Note that if 2 democratic vote were
taken in the affected villages the
Nasser government would be over-
whelmingly defeated.

Another project being carried out
by ramming it down the throats of the
people with bayonets and light tanks
is sanitation, They do not approve of
the dictatorial-authoritarian 1mposi-
tion of new rules about digging wells,
and where latrines may and may not
be placed. It's an infringement on
their ancient rights of free choice.

Go ahead and give the people the
help they need—there’s no question
whatever that these people need help.
And they’ll murder you for imposing
it, if they have half a chance.

(Continued on page 175)
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When a man has a great deal of knowledge, it becomes extremely
easy for him to confuse “knowledge” with “wisdom” ... and for-
get that the antonym of “wisdom” is not “ignorant’ but “folly.”

FORWARD never fancied, perbaps the lack of

something never before missed.

Hardly bhad man solved his basic
problems on the planet of his origin
than be began to fumble into space.
Barely a century bhad elapsed in the
exploration of the Solar System than
he began to grope for the stars.

And suddenly, with an all but re-
ligions zeal, mankind conceived its
fantasy dream of populating the gal-
axy. Never in the bistory of the race
had fervor reacned such a peak and
beld so long. The question of why
was seemingly ignored. Millions of
Earth-type planets beckoned and with
a lemming-like desperation humanity
erupted into them.

But the obstacles were frightening
in their magnitude, The planets and
satellites of Sol had proven compara-
tively tractable and those that were
sutted to man-life were quickly
brought under bhis dominion. But
there, of course, be bad the advantage
of proximity. The time involved in
running back and forth to the home
planet was meaningless and all
Earth's resources could be thrown in-
to each problem’s solving.

But a planet a year removed in
Iransportation or even communica-
tion? Ay! this was another thing and
more than once a million colonists
were lost before the Earthlings could
adapt to new climates, new flora and
fauna, new bacteria—or to factors
which the most far out visionary had

ADAPTATION

So, mad with the lust to seed the
universe with his kind, men sought
new methods, To a hundred thousand
worlds they sent smaller colonies, as
few as a bundred pioneers apiece, and
there marooned them, to adapt, if
adapt they could.

For a millennium each colony was
left to 1t5 own resources, to conquer
the environment or to perish in the
effort.

A thousand years was sufficient. In-
variably it was found, on those planets
where human life survived at all, man
slipped back during bis first two or
three centuries into a state of barbar-
ism. Then slowly began to inch for-
ward again. There were exceptions
and the progress on one planet never
exactly duplicated that on another,
however the average was surprisingly
close to both nadir and zenith, in
terms of evolution of society.

In a thousand years it was deemed
by the O flice of Galactic Colonization
such pioneers had largely adjusted to
the new environment and were ready
for civilization, industrialization and
eventual assimilation into the rapidly
evolving Galactic Commonwealth,

Of course, even from the begin-
ning, new and unfo >seem problems
manifested themselves , . .

from “Man In Antiquity”
published in Terra City, Sol
Galactic Year 3,502.
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HE Co-ordinator said, *'1I
suppose I'm an incur-
able romantic. You see,
I hate to see you go.”
Academecian Amschel

Mayer was a man in eatly middle

years; Dr. Leonid Plekhanov, his con-

temporary. They offset one another;

Mayer thin and high pitched, his col-

league heavy, slow and dour. Now

they both showed their puzzlement.
The Co-ordinator added, ““Without
me.”’

Plekhanov kept his massive face
blank. It wasn't for him to be im-
patient with his superior, Neverthe-
less, the ship was waiting, stocked
and crewed.

Amschel Mayer said, “Certainly a
last minute chat can't harm.” In-
wardly he realized the other man’s
position. Here was a dream coming
true, and Mayer and his fellows were
the last thread that held the Co-
ordinator’s control over the dream.
When they left, half a century would
pass before he could again check

developments.

The Co-ordinator became more
businesslike. *“Yes,”” he said, “"but I
have more in mind than a chat. Very
briefly, I wish to go over your assign-
ment. Undoubtedly redundant, but if
there are questions, no matter how
seemingly trivial, this is the last op-
portunity to air them.”

What possible questions could
there be at this late date? Plekhanov
thought.

The department head swiveled

slowly in his chair and then back
again as he talked. "You are the first
—the first of many, many such teams.
The manner in which you handle
your task will effect man's eternity.
Obviously, since upon your experience
we will base our future policies on
interstellar colonization.” His voice
lost volume. “"The position 1n which
you find yourselves should be hum-
bling."’

“It is,” Amschel Mayer agrced.
Plekhanov nodded his head.

The Co-ordinator nodded, too.
“"However, the situation 1s as near
ideal as we could hope. Rigel’s planets
are all but unbelievably Earthlike.
Almost all our flora and fauna have
been adaptable. Certainly our race has
been.

“"These two are the first of the
seeded planets. Almost a thousand
years ago we deposited small bodies
of colonists upon each of them. Since
then we have periodically checked,
from a distance, but never intruded.”
His eyes went from one of his listen-
ers to the other, "INo comments or
questions, thus far?"

Mayer said, "“This is one thing that
surprises me. The colonies are so
small to begin with. How could they
possibly populate a whole world in
one millennmam?”

The Co-ordinator said, “Man
adapts, Amschel. Have you studied
the development of the United
States? During her first century and
a half the need was for population to
fill the vast lands wrested from the
Amer-Inds. Families of eight, ten,
and twelve children were the com-
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mon thing, much larger ones were not
unknown. And the generations
crowded one against another; a girl
worried about spinsterhood if she
reached seventeen unwed. But in the
next century? The frontier vanished,
the driving need for population was
gone. Not only were drastic immigra-
tion laws passed, but the famuily
shrunk rapidly until by mid-Twen-
tieth Century the usual consisted of
two or three children, and even the
childless family became increasingly
common.”’

Mayer frowned impatiently, “But
still, a thousand years. There is
always famine, war, disease . . .”

Plekhanov snorted patronizingly.
“Forty to fifty generations, Amschel?
Starting with a hundred colonists?
Where are your mathematics?”’

The Co-ordinator said, “"The proof
1s there. We estimate that each of
Rigel's planets now supports a popu-
lation of nearly one billion.”

“To be more exact,”” Plekhanov
rumbled, “'some nine hundred million
on Genoa, seven and a half on
Texcoco.™

Mayer smiled wryly, “I wonder
what the residents of each of these
planets call their worlds. Hardly the
same names we have arbitrarily be-
stowed.”

“Probably each call theirs The
World,”” the Co-ordinator smiled.
“After all, the basic language, in spite
of a thousand years, 1s still Amer-
English. However, I assume you are
familiar with our method of naming,
The most advanced culture on Rigel's
first planet is to be compared to the
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Italian cities during Europe’s feudalis-
tic era. We have named that planet
Genoa. The most advanced nation of
the second planet is comparable to
the Aztecs at the time of the conquest.
We considered Tenochtitlan but it
seemed a tongue twister, so Texcoco
is the alternative.”

“Modernizing Genoa,”  Mayer
mused, “‘should be considerably easier
than the task on semiprimitive
Texcoco.”

Plekhanov shrugged, “INot neces-
sarily.”’

The Co-ordinator held up a hand
and smiled at them. “Please, no de-
bates on methods at present. An hour
from now you will be in space with a
year of travel before you. During that
time you'll have opportunity for dts-
cusston, debate and hair pulling on
every phase of your problem.”

His expression became more set-
1ous. “You are acquainted with the
unique position you assume, These
colonists are 1n your control to an
extent no small group has ever
dominated millions of others before.
No Caesar ever exerted the power
that will be in your educated hands.
For a half century you will be as
gods. Your science, your productive
know-how, your medicine—if 1t
comes to that, your weapons—are
many centuries in advance of theirs.
As I said before, your position should
be humbling.”

Mayer squirmed in his chair. "“"Why
not check upon us, say, once every
decade? In all, our ship’s company
numbers but sixteen persons. Almost
anything could happen. If you were
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to send a department craft each ten

years . . .

The Co-ordinator was shaking his
head. “Your qualifications are as
high as anyone available. Once on the
scene you will begin accumulating
information which we, here in Terra
City, do not have. Were we to send
another group in ten years to check
upon you, all they could do would be
interfere in a situation all the factors
with which they would not be
cognizant.”

Amschel Mayer shifted nervously.
“"But no matter how highly trained,
nor how earnest our efforts, we still
may fail.” His voice worried. ““The
department cannot expect guaranteed
success. After all, we are the first.”

“Admittedly. Your group is first to
approach the hundreds of thousands
of planets we have seeded. If you fail,
we will use your failure to perfect the
eventual system we must devise for
future teams. Even your failure would
be of infinite use to us.”” He lifted
and dropped a shoulder. “I have no
desire to undermine your belief in
yourselves but—how are we to know?
—perhaps there will be a score of
failures before we find the ideal
method of quickly bringing these
primitive colonies 1nto our Galactic
Commonwealth.”

The Co-ordinator came to his feet
and sighed. He still hated to see them
go. "If there 1s no other dis-

cussion . . .

I1.

Specialist Joseph Chessman stood

stolidly before a viewing screen.
Theoretically he was on watch. Actu-
ally his eyes were unseeing, there was
nothing to see. The star pattern
changed so slowly as to be all but
permanent.

Not that every other task on board
was not similar. One man could have
taken the Pedagogue from the Solar
System to Rigel, just as easily as its
sixteen hand crew was doing. Auto-
mation at its ultimate, not even the
steward department had tasks ade-
quately to fill the hours.

He had got beyond the point of
yawning, his mind was a blank dur-
ing these hours of duty. He was a
stolid, bear of a man, short and mas-
sive of build.

A voice behind him said, “Second
watch reporting. Request permission
to take over the bridge.”

Chessman turned and it took a
brief moment for the blankness in his
eyes to fade into life. "Hello Ken-
nedy, you omr already? Seems like I
just got here.” He muttered in self
contradiction, "'Or that I've been here
a month.”

Technician Jerome Kennedy grin-
ned. “"Of course, if you want to
stay . . .

Chessman said glumly, "“What
difference does it make where you
are? What are they doing in the
lounge?”

Kennedy looked at the screen, not
expecting to see anything and ac-
complishing just that. “Still on their
marathon argument.”

Joe Chessman grunted.

Just to be saying something, Ken-
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nedy said, "How do you stand in the
big debate?”

“I don't know. I suppose I favor
Plekhanov. How we're going to take
a bunch of savages and teach them
modern agriculture and industrial
methods in fifty years under demo-
cratic institutions, I don’t know. I can
see them putting 1t to a vote when we
suggest fertilizer might be a good
idea.”” He didn’t feel like continuing
the conversation. “'See you later, Ken-
nedy,” and then, as an afterthought,
formally, “Relinquishing the watch
to Third Officer.”

As he left the compartment, Jerry
Kennedy called after him, “Hey,
what's the course!”

Chessman growled over his shoul-
der, *“The same it was last month, and
the same it'll be next month.” It
wasn't much of a joke but it was the
only one they had between them-
selves.

In the ship’s combination lounge
and mess he drew a cup of coffee. Joe
Chessman, among whose specialties
were propaganda and primitive poli-
tics, was third in line in the
expedition’s hierarchy. As such he
participated in the endless controversy
dealing with overall strategy but only
as a junior member of the firm.
Amschel Mayer and Leonid Plek-
hanov were the center of the fracas
and right now were at it hot and
heavy.

Joe Chessman listened with only
half interest. He settled into a
chair on the opposite side of the
lounge and sipped at his coffee. They
were going over their old battlefields,
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assaulting ramparts they’'d stormed a
thousand times over.

Plekhanov was saying doggedly,
“Any planned economy is more effi-
cient than any unplanned one. What
could be more elementary than that?
How could anyone in his right mind
deny that?”

And Mayer snapped, "I deny it.
That term planned economy covers a
multitude of sins. My dear Leonid,
don’t be an idiot . . .”

“I beg your pardon, sir!”

“"Oh, don’t get into one of your
huffs, Plekhanov.”

They were at that stage again.

Technician Natt Roberts entered, a
book in hand, and sent the trend of
conversation in a new direction, He
said, worriedly, “I've been studying
up on this and what we're confronted
with is two different ethnic periods,
barbarism and feudalism. Handling
them both at once doubles our
problems.”

One of the junior specialists who'd
been sitting to one side said, "I've
been thinking about that and I be-
lieve I've got an answer. Why not all
of us concentrate on Texcoco? When
we've brought them to the Genoa
level, which shouldn’t take more than
a decade or two, then we can start
working on the Genoese, t00.”

Mayer snapped, “And by that
time we’'ll have hardly more than
half our fifty years left to raise the
two of them to an industrial tech-
nology. Don’t be an idiot, Stevens.”

Stevens flushed his resentment.

Plekhanov said slowly, “Besides,
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I'm not sure that, given the correct
method, we cannot raise Texcoco to
an industrialized society in approxi-
mately the same time it will take to
bring Genoa there.”

Mayer bleated a sarcastic laugh at
that opinion.

Natt Roberts tossed his book to the
table and sank into a chair. "If only
one of them had maintained itself at a
reasonable level of development, we'd
have had help in working with the
other, As it is, there are only sixteen
of us.” He shook his head. “Why
did the knowledge held by the origi-
nal colonists melt away? How can an
intelligent people lose such basics as
the smelting of iron, gunpowder, the
use of coal as a fuel?”

Plekhanov was heavy with conde-
scension, ‘‘Roberts, you seem to have
entered upon this expedition with a
lack of background. Consider. You
put down a hundred colonists, prod-
ucts of the most advanced culture.
Among these you have one or two
who can possibly repair an L.B.M.
machine, but is there one who can
smelt 1ron, or even locate the ore?
We have others who could design
an automated textile factory, but do
any know how to weave a blanket
on a hand loom?

“The first generation gets along
well with the weapons and equipment
brought with them from Earth. They
maintain the old ways. The second
generation follows along but already
ammunition for the weapons runs
short, the machinery imported from
Earth needs parts. There is no local
economy that can provide such things.

The third generation begins to think
of Earth as a legend and the methods
necessary to survive on the new planet
conflict with those the first settlers
imported. By the fourth generation,
Earth is no longer a legend but a
fable . . .”

“But the books, the tapes, the
films . . .”” Roberts injected.

“"Go with the guns the vehicles
and the other things brought from
Earth. On a new planet there 1s no
leisure class among the colonists. Each
works hard if the group is to survive,
There is no time to write new books,
nor to copy the old, and the second
and especially the third generation
are impatient of the time needed to
learn to read, time that should be
spent in the fields or at the chase. The
youth of an industrial culture can
spend twenty years and more achiev-
ing a basic education before assuming
adult responsibilities but no pioneer
society can afford to allow its off-
spring to so waste its time.”

Natt Roberts was being stubborn.
“But still, a few would carry the torch
of knowledge.”

Plekhanov nodded ponderously,
“"For a while, But then comes the re-
action against these nonconformists,
these crackpots who, by spending
time at books, fail to carry their share
of the load. One day they wake up to
find themselves expelled from the
group—if not knocked over the

head.”

Joe Chessman had been following
Plekhanov’'s argument. He said dour-
ly, “But finally the group conquers
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its environment to the point where
a minimum of leisure is available
again. Not for everybody, of course.”

Amschel Mayer bounced back into
the discussion. “Enter the priest, enter
the war lord. Enter the smart opera-
tor who talks or fights himself into a
position where he’s free from drudg-
ery.”

Joe Chessman said reasonably, "'If
you don’t have the man with leisure,
society stagnates. Somebody has to
have time off for thinking, if the
whole group is to advance.”

“Admittedly!” Mayer agreed. "I'd
be the last to contend that an upper
class is necessarily parasitic.”

Plekhanov grumbled, "“We're get-
ting away from the subject. In spite of
Mayer’s poorly founded opinions, it
1s quite obvious that only a collectiv-
1zed economy ts going to enable these
Rigel planets to achieve an industrial
culture in as short a period as half a
century.”

Amschel Mayer reacted as might
have been predicted. "Look here,
Plekhanov, we have our own history
to go by. Man made his greatest
strides under a freely competitive sys-
tem.”

“Well now . . .” Chessman began.

“Prove that!” Plekhanov insisted
loudly. “Your so-called free economy
countries such as England, France and
the United States began their indus-
trial revolution in the early part of
the nineteenth century, It took them
a hundred years to accomplish what
the Soviets did in fifty, in the next
century.”’

“Just a moment, now,”” Mayer sim-
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mered. '"That's fine, but the Soviets
were able to profit by the pioneering
the free countries did. The scientific
developments, the industrial tech-
niques, were handed to her on a plat-
ter.”

Specialist Martin Gunther, thus far
silent, put in his calm opinion, “Actu-
ally, it seems to me the [fastest in-
dustrialization comes under a paternal
guidance from a more advanced cul-
ture. Take Japan. In 1854 she was
opened to trade by Commodore Perry.
In 1871 she abolished feudalism and
encouraged by her own government
and utilizing the most advanced tech-
niques of a sympathetic West, she be-
gan to industrialize.” Gunther smiled
wryly, “Soon to the dismay of the
very countries that originally spon-
sored bringing her into the modern
world. By 1894 she was able to wage
a successful war against China and
by 1904 she took on and trounced
Czarist Russia. In a period of thirty-
five years she had advanced from
feudalism to a world power.”

Joe Chessman took his turn. He
said obdurately, “Your paternalistic
guidance, given an uncontrolled com-
petitive system, doesn’t always work
out. Take India after she gained in-
dependence from England. She tried
to industrialize and had the support
of the free nations. But what hap-
pened ?”

Plekhanov leaned forward to take
the ball. “Yes! There’s your classic
example. Compare India and China.
China had a planned industrial de-
velopment. None of this free com-
petition nonsense. In ten years time
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they had startled the world with their
advances. In twenty years—"

“Yes,”" Stevens said softly,
what price?”

Plekhanov turned on him. “At any
price!” he roared. “In one generation
they left behind the China of famine,
flood, illiteracy, war lords and all the
musery that had been China’s through-
out history.”

Stevens sard mildly, “Whether in
their admitted advances they left be-
hind all the misery that had been
China’s is debatable, sir.”

Plekhanov began to bellow an
angry retort but Amschel Mayer pop-
ped suddenly to his feet and lifted a
hand to quiet the others. "'Our solu-
tion has just come to me!”

Plekhanov glowered at him.

Mayer said excitedly, “Remember
what the Co-ordinator told us? This
expedition of ours is the first of its
type. Even though we fail, the very
mistakes we make will be invaluable,
Our task is to learn how to bring
backward peoples into an industrial-
ized culture in roughly half a cen-
tury.”

The messroom’s occupants scowled
at him. Thus far he'd said nothing
new.

Mayer went on enthusiastically.
"Thus far in our debates we've had
two basic suggestions on procedure.
[ have advocated a system of free
competition; my learned colleague has
been of the opinion that a strong state
and a planned, not to say totalitarian,
economy would be the quicker.” He
paused dramatically. “Very well, I am
in favor of trying them both."”

“but at

They regarded him blankly.

He said with impatience, “There
are two planets, at different ethnic
periods it 1s true, but not so far apart
as all that. Fine, eight of us will take
Genoa and eight Texcoco.”

Plekhanov rumbled, “'Fine, indeed.
But which group will have the use
of the Pedagogue with its library, its
laboratories, its shops, its weapons?”

For a moment, Mayer was stopped
but Joe Chessman growled, “That’s
no problem. Leave her in orbit around
Rigel. We've got two small boats with
which to ferry back and forth. Each
group could have the use of her facil-
ities any time they wished.”

"I suppose we could have periodic
conferences,” Plekhanov said. “'Say
once every decade to compare notes

and make further plans, if necessary.”

Natt Roberts was worried. "We
had no such instructions from the
Co-ordinator. Dividing our forces
like that.” |

Mayer cut him short. "My "dear
Roberts, we were given carte blanche.
It is up to us to decide procedure.
Actually, this system realizes twice
the information such expedltlons as
ours might ordinarly offer.”

“Texcoco for me,” Plekhanov
grumbled, accepting the plan 1n its
whole, ""The more backward of the
two, but under my guidance in half
a century it will be the more ad-
vanced, mark me.”

“Look here,” Martin Gunther said.
“Do we have two of each of the basic
specialists, so that we can divide the
party in such a2 way that neither planet
will miss out in any one freld?
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Amschel Mayer was beaming at
the reception of his scheme, "The
point 1s well taken, my dear Martin,
however you'll recall that our training
was deliberately made such that
each man spreads over several fields.
This tn case, during our half century
without contact, one or more of us
meets with accident. Besides, the
Pedagogue’s library 1s such that any
literate can soon become effective 1n
any field to the extent needed on the
Rigel planets.”

I11.

Joe Chessman was at the controls
of the space lighter. At his side sat
Leonid Plekhanov and behind them
the other six members of their team.
They had ctrcled Texcoco twice at
oreat altitude, four times at a lesser
one. Now they were low enough to
spot man-made works.

“Nomadic,” Plekhanov muttered.
"Nomadic and village cultures.”

“A few dozen urbanized cultures,’”
Chessman said. “Whoever compared
the most advanced nation to the Az-
tecs was accurate, except for the fact
that they base themselves along a
river rather than on a mountain pla-
teau.”

Plekhanov said, ""Similarities to the
Fgyptians and Sumerians.” He looked
over his beety shoulder at the tech-
nictan who was photographing the
areas over which they passed.
"How does our geographer progress,
Roberts?”

Natt Roberts brought his eyes up
trom his camera viewer. "I've got
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most of what we'll need for a while,
SIT

Plekhanov turned back to Chess-
man. "'We might as well head for
their principal city, the one with the
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pyramids. We'll make initial contact
there. 1 like the suggestion of sur-
plus labor available.”

“Surplus labor?” Chessman said,
setting the controls. "How do you
know ?”’

"Pyramids,” Plekhanov rumbled.
“I've always been of the opinion that
such projects as pyramids, whether
they be in Yucatan or Egypt, are
make-work affairs, A priesthood, or

Chessman said, '‘The central
square? It seems to be their market,
by the number of people.”

"I suppose so,” Plekhanov grunted.
“Right there before the largest pyra-
mid, We'll remain inside the craft
for the rest of today and tonight.”

Natt Roberts, who had put away
his camera, said, “But why? It's
crowded 1n here.”

“Because I said so,” Plekhanov

rumbled. ““This first impression is 1m-
portant. Our flying machine is un-
doubtedly the first they've seen.
We've got to give them time to as-
similate the idea and then get to-
gether a welcoming committee, We'll
want the top men, right from the
beginning.”

“The equivalent of the Emperor
Montezuma meeting Cortez, c¢h?”
Barry Watson said. A real red car-
pet welcome.”

The Pedagogue’s space lighter set-
tled to the plaza gently, some ffty
yards from the ornately decorated
pyramid which stretched up several
hundred feet and was topped by a
small templelike building.

Chessman stretched and stood up
from the controls. “Your anthro-
pology ought to be better than that,
Barry,” he said. “There was no Em-
peror Montezuma and no Aztec Em-
pire, except in the minds of the
Spanish.” He peered out one of the
heavy ports. **And by the looks of this
town we'll find an almost duplicate
of Aztec society. 1 don’t believe
they've even got the wheel.”

The eight of them clustered about
the craft’s portholes, taking in the

other ruling clique, keeping its peo-
ple busy and hence out of mis-
chief.”

Chessman adjusted a speed lever
and settled back. I can; see their
point.”’

“But I don't agree with it,”” Plek-
hanov said ponderously. “A society
that builds pyramids is a static one.
For that matter any society that resorts
to make-work projects to busy its citi-
zenry has something basically wrong.”

Joe Chessman said sourly, "I wasn't
supporting the idea, just understand-
ing the view of the priesthoods.
They'd made a nice thing for them-
selves and didn’t want to see anything
happen to it. It's not the only time
a group in the saddle has held up
progress for the sake of remaining
there. Priests, slave owners, feudalis-
tic barons, or bureaucrats of a
twentieth century police state, a rul-
ing clique will never give up power
without pressure.”

Barry Watson leaned forward and
pointed down and to the right.
“There’s the river,”” he said. “And
there's their capital city.”

The small spacecraft settled at de-
creasing speed.
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primitive city that surrounded them.
The square had emptied at their ap-
proach, and now the several thousand
citizens that had filled it were peering
fearfully from street entrances and

alleyways.
Cogswell, a fiery little technician,

said, “"Look at them! It'll take hours
before they drum up enough courage
to come any closer. You were right,
doctor. If we left the boat now, we’d
make fools of ourselves trying to coax
them near enough to talk.”

Watson said to Joe Chessman
“What do you mean, no Emperor
Montezuma?”

Chessman said absently, as he
watched, ““When the Spanish got to
Mexico they didn’t understand what
they saw, being musclemen rather
than scholars. And before competent
witnesses came on the scene, Aztec
society was destroyed. The conquista-
dors, who did attempt to describe
Tenochtitlan, misinterpreted it. They
were from a feudalistic world and
tried to portray the Aztecs in such
terms. For instance, the large Indian
community houses they thought were
palaces. Actually, Montezuma was a
democratically elected warchief of a
confederation of three tribes which
militarily dominated most of the
Mexican valley. There was no empire
because Indian society, being based
on the clan, had no method of as-
similating newcomers. The Aztec
armies could loot and they could cap-
ture prisoners for their sacrifices, but
they had no system of bringing their
conquered enemies into the nation.
They hadn’t reached that far in the
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evolution of society. The Incas could
have taught them a few lessons.”

Plekhanov nodded. “Besides, the
Spanish were fabulous liars. In Cor-
tez’s attempt to impress Spain’s king,
he built himself up far beyond real-
ity. To read his reports you'd think
the pueblo of Mexico had a popula-
tion pushing a million, Actually, if it
had thirty thousand it was doing well.
Without a field agriculture and with
their primitive transport, they must
have been hard put to feed even that
large a town.”

A tall, militarily erect native strode
from one of the streets that debouch-
ed into the plaza and approached to
within twenty feet of the space boat.
He stared at it for at least ten full
minutes then spun on his heel and
strode off again in the direction of one
of the stolidly built stone buildings
that lined the square on each side
except that which the pyramid dom-
inated.

Cogswell chirped, “"Now that he’s
broken the ice, in a couple of hours
kids will be scratching their names on
our hull.”

In the morning, two or three hours
after dawn, they made their prepara-
tions to disembark. Of them all only
Leonid Plekhanov was unarmed. Joe
Chessman had a heavy handgun hol-
stered at his waist. The rest of the
men carried submachine guns, More
destructive weapons were hardly
called for, nor available for that mat-
ter; once world government had been
established on Earth the age-old race
for improved arms had fallen away.
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Chessman assumed command of
the men, growled brief 1nstructions.
“If there’s any difficulty, remember
we're civilizing a planet of nearly a
billion population. The life or death
of a few individuals is meaningless.
Look at our position scientifically, dis-
passionatey. If it becomes necessary
to use force—we have the right and
the might to back it up. MacBride,
you stay with the ship. Keep the
hatch closed and station yourself at
the fifty caliber gun.”

The natives seemed to know 1ntui-
tively that the occupants of the craft
from the sky would present them-
selves at this time, Several thousands
of them crowded the plaza, Warriors,
armed with spears and bronze headed
warclubs, kept the more adventurous
from crowding too near.

The hatch opened, the steel land-
tng stair snaked out, and the hefty
Plekhanov stepped down, closely fol-
lowed by Chessman. The others
brought up the rear, Watson, Roberts,
Stevens, Hawkins and Cogswell. They
had hardly formed a compact group
at the foot of the spacecraft than the
ranks of the natives parted and what
was obviously a delegation of officials
approached them. In the fore was a
giant of a man in his late middle
years, and at his side a cold visaged
duplicate of him, obviously a son.

Behind these were variously
dressed others, military, priesthood,
local officials, by their appearance.

Ten feet from the newcomers they
stopped. The leader said in quite
understandable Amer-English, “I am
Taller, Khan of all the People. Our

20

legends tell of you. You must be from
First Earth.” He added with a simple
dignity, a quiet gesture, ““Welcome to
the World. How may we serve you?”

Plekhanov said flatly, “The name
of this planet is Texcoco and the 1n-
habitants shall henceforth be called
Texcocans., You are correct, we have
come from Earth. Our instructions are
to civilize you, to bring you the bene-
fits of the latest technology, to pre-
pare you to enter the community of
planets.” Phlegmatically he let his
eyes go to the pyramids, to the tem-
ples, the large community dwelling
quarters. ""We'll call this city Tula
and its citizens Tulans.”

Taller looked thoughtfully at him,
not having missed the tone of arro-
gant command. One of the group be-
hind the Khan, clad in gray flowing
robes, said to Plekhanov, mild reproof
in his voice, “My son, we are the
most advanced people on . . . Tex-
coco, We have thought of ourselves
as civilized. However, we—""

Plekhanov rumbled, “I am not your
son, old man, and you are far short
of civilization. We can’t stand here
forever. Take us to a building where
we can talk without these crowds
staring at us. There is much to be

done.”

Taller said, “This is Mynor, Chief
Priest of the People.”

The priest bowed his head, then
satd, ““The People are used to cere-
mony on outstanding occastons. We
have arranged for suitable sacrifices
to the gods. At their completion, we
will proclaim a festival. And then—"

The warriors had cleared a way
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through the multitude to the pyramid
and now the Earthlings could see a
score of chained men and women,
nude save for loin cloths and obvious-
ly captives.

Plekhanov made his way toward
them, Joe Chessman at his right and
a pace to the rear. The prisoners stood
straight and, considering their posi-
tion, with calm.

Plekhanov glared at Taller. “You
were going to kill these?”

The Khan said reasonably, “They
are not of the People. They are pris-
oners taken in battle.”

Mynor said, ““Their lives please the
gods.”

“There are no gods, as you prob-
ably know,” Plekhanov said flatly.
“You will no longer sacrifice pris-
oners. "

A hush fell on the Texcocans. Joe
Chessman let his hand drop to his
weapon. The movement was not lost
on Taller’s son, whose eyes narrowed.

The Khan looked at the burly Plek-
hanov for a long moment. He said
slowly, "Our institutions fit our
needs. What would you have us do

with these people? They are our
enemies. I[f we turn them loose, they

will fight us again. If we keep them
imprisoned, they will eat our food.
We . . . Tulans are not poor, we
have food aplenty, for we Tulans,
but we cannot feed all the thousands
of prisoners we take 1n our wars.”

Joe Chessman said dryly, “As of
today there is 2 new policy. We put
them to work.”

Plekhanov rumbled at him, “T'll
explain our position, Chessman, if you
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please.” Then to the Tulans. “To

develop this planet we're going to
need the labor of every man, woman

and child capable of work.”

Taller said, “Perhaps your sugges-
tion that we retire to a less public
place 1s desirable. Will you follow?”
He spoke a few words to an officer
of the warriors, who shouted orders.

The Khan led the way, Plekhanov
and Chessman followed side by side
and the other Earthlings, their weap-
ons unostentatiously ready, were
immediately behind. Mynor the
priest, Taller's son and the other
Tulan ofhcials brought up the rear.

In what was evidently the recep-
tion hall of Taller's official residence,
the newcomers were made as comfort-
able as fur padded low stools pro-
vided. Half a dozen teenaged Tulans
brought a cool drink similar to coca;
it seemed to give a slight lift.

Taller had not become Khan of
the most progressive nation on Tex-
coco by other than his own abilities.
He felt his way carefully now, He
had no manner of assessing the pow-
ers wielded by these strangers from
space. He had no intention of precip-
itating a situation in which he would
discover such powers to his sorrow.

He said carefully, *“You have indi-
cated that you intend major changes
in the lives of the People.”

“Of all Texcocans,” Plekhanov
said, “you Tulans are merely the
beginning.”

Mynor, the aged priest, leaned for-
ward. “But why? We do not want
these changes—whatever they may be.
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Already the Khan has allowed you
to interfere with our worship of our
gods. This will mean—"

Plekhanov growled, “Be silent, old
man, and don’t bother to mention,
ever again, your so-called gods. And
now, all of you listen. Perhaps some
of this will not be new, how much
history has come down to you I don't
know.

"“A thousand years ago a colony of
one hundred persons was left here on
Texcoco. It will one day be of schol-
arly interest to trace them down
through the centuries but at present
the task does not interest us. This
expedition has been sent to recontact
you, now that you have populated
Texcoco and made such adaptations as
were necessary to survive here. Our
basic task is to modernize your so-
ciety, to bring it to an industrialized
culture.”

Plekhanov’s eyes went to Taller’s
son. "I assume you are a soldier?”

Taller said, '“This is Reif, my
eldest, and by our custom, second in
command of the People’s armies. As
Khan, I am first.”

Reif nodded coldly to Plekhanov.
“I am a soldier.” He hesitated for a
moment, then added, “And willing
to die to protect the People.”

"Indeed,” Plekhanov rumbled, “as
a soldier you will be interested to
know that our first step will involve
the amalgamation of all the nations
and tribes of this planet. Not a2 small
task. There should be opportunity for
you.” -

Taller said, “Surely you speak in
jest. The People have been at war for

as long as scribes have records and
never have we been stronger than to-
day, never larger. To conquer the
world! Surely you jest.”

Plekhanov grunted ungraciously.
He looked to Barry Watson, a lanky
youth, now leaning negligently
against the wall, his submachine gun,
however, at the easy ready. “"Watson,
you're our mulitary expert, Have you
any opinions as yet?”

“"Yes, sir,” Watson said easily.
“Until we can get iron weapons and
firearms 1nto full production, I sug-
gest the Macedonian phalanx for
their infantry, They have the horse,
but evidently the wheel has gone out
of use, We'll introduce the chariot
and also heavy carts to speed up log-
istics. We'll bring in the stirruped
saddle, too. I have available for study,
works on every cavalry leader from
Tamerlane to Jeb Stuart. Yes, sir, I
have some ideas.”

Plekhanov pursed his heavy lips.
“From the beginnning we’re going to
need manpower on a scale never
dreamed of locally. We'll adopt a
policy of expansion. Those who join
us freely will become members of the
State with full privileges. Those who
resist will be made prisoners of war
and used for shock labor on the roads
and in the mines, However, a man
works better if he has a goal, a dream.
Each prisoner will be freed and be-
come a member of the State after ten
years of such work.”

He turned to his subordinates.
“Roberts and Hawkins, you will be-
gin tomorrow to seek the nearest
practical sources of iron ore and coal.
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Wherever you discover them we’ll
direct our first military expeditions.
Chessman and Cogswell, you'll as-
semble their best artisans and begin
their training in such basic advance-
ments as the wheel.”

Taller said softly, ““You speak of
advancement but thus far you have
mentioned largely war and on such
a scale that I wonder how many of
the People will survive. What ad-
vancement? We have all we wish.”

Plekhanov cut him oft with a curt
motion of his hand. He indicated
the hieroglyphics on the chamber’s
walls. “How long does it take to learn
such writing ?”

Mynor, the priest, said, “This 1s a
mystery known only to the priest-
hood. One spends ten years in prep-
aration to be a scribe.”

“We'll teach you a new method
which will have every citizen of the
State reading and writing within a
year.”

The Tulans gaped at him.,

He moved ponderously over to
Roberts, drew from its scabbard the
sword bayonet the other had at his
hip. He took it and slashed savagely
at a stone pillar, gouging a heavy
chunk from it. He tossed the weapon
to Reif, whose eyes lit up.

“What metals have you been us-
ing? Copper, bronze? Probably.
Well, that's steel. You're going to
move into the iron age overnight.”

He turned to Taller. “Are your
priests also in charge of the health
of your people?” he growled. “Are
their cures obtained from mumbo-
jumbo and a few herbs found in the
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desert? Within a decade, I'll guaran-
tee you that not one of your major
diseases will remain.”

He turned to the priest and said,
"Or perhaps this will be the clincher
for some of you, How many years do
you have, old man?”

Mynor said with dignity. “I am
sixty-four.”

Plekhanov said churlishly, “And I
am two hundred and thirty-three.”
He called to Stevens, “I think you're
our youngest. How old are you?”

Stevens grinned, "Hundred and
thirteen, next month.”

Mynor opened his mouth, closed it
again. No man but would prolong his

youth. Of a sudden he felt old, old.

Plekhanov turned back to Taller,
“Most of the progress we have to of-
fer is beyond your capacity to under-
stand. We'll give you freedom from
want. Health., We'll give you ad-
vances in every art. We’'ll eventually
free every citizen from drudgery, edu-
cate him, give him the opportunity to
enjoy intellectual curiosity. We'll
open the stars to him. All these things
the coming of the State will eventual-
ly mean to you.”

Tula’s Khan was not impressed.
“This you tell us, man from First
Earth. But to achieve these you plan
to change every phase of our lives
and we are happy with . . . Tula . .,
the way it is. I say this to you. There
are but eight of you and many, many
of us, We do not want your . . .
State. Return from whence you
came.”

Plekhanov shook his massive head
at the other. ““Whether or not yo#

23



want these changes they will be made.
If you fail to co-operate, we will find
someone who will. I suggest you
make the most of it.”

Taller arose from the squat stool
upon which he'd been seated. *'I have
listened and I do not like what you
have said. I am Khan of all the
People. Now leave in peace, or I shall
order my warriors . . .

“Joe,” Plekhanov
“Watson!”’

Joe Chessman took his heavy gun
from its holster and triggered it twice.
The roar -of the explosions rever-
berated thunderously in the confined
space, deafening all, and terrifying
the Tulans. Bright red colored the
robes the Khan wore, colored them
without beauty. Bright red splattered
the floor.

Leonid Plekhanov stared at his
second in command, wet his thick
lips. ““Joe,” he sputtered. "I hadn’t
... I didn't expect you to be so . . .
hasty.”

Joe Chessman growled, “We've
got to let them know where we stand,
right now, or they'll never hold still
for us. Cover the doors, Watson,
Roberts.”” He motioned to the others
with his head. “"Cogswell, Hawkins,
Stevens, get to those windows and
watch.”

Taller was 2 crumbled heap on the
floor. The other Texcocans stared at
his body in shocked horror,

All expect Reif.

Reif bent down over his father’s
body for a moment, and then looked
up, his lips white, at Plekhanov. “He

is dead.”

satd  flatly.

Leonid Plekhanov collected him-
self. “Yes."

Reif's cold face was expressionless.
He looked at Joe Chessman who
stood stolidly to one side, gun still 1n
hand.

Reif said, “You can supply such
weapons to my armies?”’

Plekhanov said, ““That is our in-
tention, 1in time.”

Reif came erect. ''Subject to the
approval of the clan leaders, I am now

Khan, Tell me more of this State of

which you have spoken."

IV.

The sergeant stopped the small
company about a quarter of 2 mile
from the city of Bari. His detach-
ment numbered only ten but they
were well armed with short swords
and blunderbusses and wore mail and
steel helmets. On the face of it, they
would have been a match for ten
times this number of merchants.

It was hardly noon but the sergeant
had obviously already been at his
wine flask. He leered at them. "'And
where do you think you go?”

The merchant who led the rest was
a thin little man but he was richly
robed and astride a heavy black mare.
He said, '“To Bari, soldier.” He drew
a paper from a pouch, "I hold this
permission from Baron Mannerheim
to pass through his lands with my
people and chattels.”

The leer turned mercenary, “Un-
fortunately, city man, I can’t read.
What do you carry on the mules?”

“Personal property, which, I re-
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peat, I have permission to transport
over Baron Mannerheim'’s lands free
from harassment from his followers.”
He added, in irritation, '“The baron
1s a friend of mine, fond of the gifts
I give him.”

One of the soldiers grunted his
skepticism, checked the flint on the
lock of his piece, then looked at the
sergeant suggestively.

The sergeant said, "As you say,
merchant, my lord the baron 1s fond
of gifts. Aren’t we all? Unfortunate-
ly, I have received no word of your
group. My instructions are to stop all
intruders upon the baron’s lands
and, if there is resistance, to slay
them and confiscate such properties
as they may be carrying.”

The merchant sighed and reached
into a small pouch. The eyes of the
sergeant drooped in greed. The hand
emerged with two small coins. “As
you say,” the merchant muttered bit-
terly, “we are all fond of gifts. Will
you do me the honor to drink my
health at the tavern tonight?”"

The sergeant said nothing, but his
mouth slackened and he fondled the
hilt of his sword.

The merchant sighed again and
dipped once more into the pouch.
This time his hand emerged with half
a dozen bits of silver, He handed
them down to the other, complain-
ing, "How can a man profit in his
affairs if every few miles he must pass
another outstretched hand ?”

The sergeant growled, *“You do not
seem to starve, city man, Now, on
your way. You are fortunate I am too
lazy today to bother going through
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your things. Besides,” and he grinned

widely, “the baron gave me personal
instructions not to bother you.”

The merchant snorted, kicked his
heels into his beast’s sides and led
his half dozen followers toward the
city. The soldiers looked after them
and howled their amusement. The
money was enough to keep them
soused for days.

When they were out of earshot,
Amschel Mayer grinned his amuse-
ment back over his shoulder at
Jerome Kennedy, “How'd that come
off, Jerry?”

The other sniffed, in mock depreca-
tion. '"You're beginning to fit into
the local merchant pattern better than
the real thing. However, just for the
record, I had this, ah, grease gun,
trained on them all the time.”

Mayer frowned. “Only in extreme
emergency, my dear Jerry. The baron
would be up in arms if he found a
dozen of his men massacted on the
outskirts of Bari, and we don’t want
a showdown at this stage. It's taken
nearly a year to build this part we
act.”

At this time of day the gates of
the port city were open and the guards
lounged idly. Their captain recog-
nized Amschel Mayer and did no
more than nod respectfully.

They wended their way through

narrow, cobblestoned streets, avoiding

the crowds in the central market area.
They pulled up eventually before a
house both larger and more ornate
than its neighbors. Mayer and Ken-
nedy dismounted from the horses and
left their care to the others.
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Mayer beat with the heavy knocker
on the door and a slot opened for a
quick check of his identity. The door
opened wide and Technician Martin
Gunther let them 1n.

““The others are here already?”
Mayer asked him.

Gunther nodded. “'Since breakfast.
Baron Leonar, in particular, is 1m-
patient.”

Mayer said over his shoulder, " All
right, Jerry, this 1s where we put it
to them.”

They entered the long conference
room. A full score of men sat about
the heavy wooden table. Most of them
were as richly garbed as their host.
Most of them in their middle years.
All of them alert of eye. All of them
confidently at ease,

Amschel Mayer took his place at
the table’s end and Jerome Kennedy
sank 1into the chair next to him.
Mayer took the time to speak to each
of his guests individually, then he

leaned back and took in the gathering
as a whole, He said, ""You probably
realize that this group consists of the
twenty most powerful merchants on
the conttnent.”

Olderman nodded. "“We have been
discussing your purpose in bringing
us together, Honorable Mayer, All of
us are not friends.” He twisted his
face in amusement. “In fact, very
few of us are friends.”

“There is no nced for you to be,”
Mayer satd snappishly, “but all are
going to realize the need for co-
operation, Honorables, I've just come
from the city of Ronda, Although I'd
paid heavily in advance to the three
barons whose lands I crossed, I had
to bribe myself through a dozen road-
blocks, had to pay exorbitant rates to
cross three ferrtes, and once had to
fight off supposed bandits.”

One of his guests grumbled, “Who
were actually probaby soldiers of the
local baron who had decided that

although you had paid him transit
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fee, it still might be profitable to go
through your goods.”

Mayer nodded. "Exactly, my dear
Honorable, and that is why we've
gathered.”

Olderman had evidently assumed
spokesmanship for the others. Now
he said warily, "I don’t understand."”

“Genoa, if you'll pardon the use
of this name to signify the planet
upon which we reside, will never
advance until trade has been freed
from these bandits who call them-
selves lords and barons.”

Eyebrows reached for hairlines.

Olderman’s eyes darted about the
room, went to the doors, ""Please,”
he said, “the servants.”

“My servants are safe,” Mayer said.

One of his guests was smiling with-
out humor. "You seem to forget,
Honorable Mayer, that I carry the
title of baron.”

Mayer shook his head. “No, Baron
Leonar. But neither do you disagree
with what I say. The businesman, the
merchant, the manufacturer on Genoa
today, is only tolerated. Were it not
for the fact that the barons have no
desire to eliminate such a profitable
source of income, they would milk us
dry overnight.”

Someone shrugged. "“That is the
way of things. We are lucky to have
wrested, bribed and begged as many
favors from the lords as we have. Our
twenty cities all have charters that
protect us from complete despoila-
tion."’

Mayer twisted excitedly in his
chair. “As of today, things begin to
change. Jerry, that platen press.”
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Jerry Kennedy left the room mo-
mentarily and returned with Martin
Gunther and two of the servants.
While the assembled merchants
looked on, in puzzled silence, Mayer's
assistants set up the press and a stand
holding two fonts of fourteen point
type. Jerry took up a printer’s stick
and gave running instructions as
he demonstrated. Gunther handed
around pieces of the type until all
had examined it, while his colleague
set up several lines. Kennedy trans-
posed the lines to a chase, locked it
up and placed the form to one side
while he demonstrated inking the
small press, which was operated by
a foot pedal. He mounted the form
in the press, took a score of sheets of
paper and rapidly fed them, one by
one. When they were all printed, he
stopped pumping and Gunther
handed the still wet finished prod-
uct around to the audience.

Olderman stared down at the
printed lines, scowled in concentra-
tion, wet his lips in sudden compre-
hension.

But it was merchant Russ who
blurted, ““This will revolutionize the
inscribing of books. Why, 1t can
well take it out of the hands of the
Temple! With such a machine I
could make a hundred books—"

Mayer was beaming. “"Not a
hundred, Honorable, but a hundred
thousand!”

The others stared at him as though
he was demented. "A hundred thou-
sand,” one said. ""There are not that
many literate persons on the contin-
ent.”
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“There will be,” Mayer crowed.
*This is but one of our levers to pry
power from the barons, And here 1s
another.” He turned to Russ.
“Honorable Russ, your city is noted
for the fine quality of its steel, of the
swords and armor you produce.”

Russ nodded. He was a small man
fantastically rich in his attire, ‘“This
is true, Honorable Mayer.”

Mayer said, tossing a small booklet
to the other, “I have here the plans
for a new method of making steel
from pig iron. The Bessemer method,
we'll call it, The principle involved
1s the oxidation of the impurities in
the iron by blowing air through the
molten metal.”

Amschel Mayer turned to still
another. "And your town is partic-
ularly noted for its fine textiles.” He
looked to his assistants. “Jerry, you
and Gunther bring in those models
of the power loom and the spinning
jenny.”

While they were gone, he said,
“My intention is to assist you to speed
up production. With this in mind,
you'll appreciate the automatic flying
shuttle that we'll now demonstrate.”

Kennedy and Gunther re-entered
accompanied by four servants and a
mass of equipment. Kennedy mut-
tered to Amschel Mayer, "I feel like
the instructor of a handicrafts class.”

Half an hour later, Kennedy and
Gunther wound up passing out pam-
phlets to the awed merchant guests,
Kennedy said, ““This booklet will give
details on construction of the equip-
ment and its operation.”

Mayer pursed his lips. ““Your

people will be able to assimilate only
so fast, so we won'’t push them. Later,
you'll be interested in introducing
the mule spinning frame, among
other items.”

He motioned for the servants to
remove the printing press and textile
machinery. ““We now come to prob-
ably the most important of the de-
vices I have to introduce to you today.
Because of size and weight, I've had
constructed only a model. Jerry!”

Jerry Kennedy brought to the
heavy table a small steam engine,
clever in its simplicity. He had half
a dozen attachments for it. Within
moments he had the others around
him, as enthusiastic as a group of
youngsters with a new toy.

“By the Supreme,” Baron Leonar
blurted, “‘do you realize this device
could be used instead of waterpower
to operate a mill to power the loom
demonstrated an hour ago?”

Honorable Russ was rubbing the
side of his face thoughtfully. "It
might even be adapted to propel a
coach. A coach without horses, Unbe-
lievable!”

Mayer chuckled in excitement and
clapped his hands. A servant entered
with a toy wagon which had been
slightly altered. Martin Gunther
lifted the small engine, placed it 1n
position atop the wagon, connnected
it quickly and threw a lever. The
wagon moved smoothly forward, the
first engine propelled vehicle of
Genoa’s industrial revolution.

Martin Gunther smiled widely at
Russ. “You mean like this, Honor-

able?"
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Half an hour later they were re-
seated, before each of them a small
ptle of phamphlets, instructions,
plans, blueprints.

Mayer said, I have just one more
device to bring to your attention at
this time, I wish it were unnecessary
but I am afraid otherwise.”

He held up for their inspection,
a forty-five caliber bullet. Jerry Ken-
nedy handed around samples to the
merchants. They fingered them In
puzzlement.

“Honorables,” Mayer said, “the
barons have the use of gunpowder.
Muskets and muzzleloading cannon
are available to them both for their
wars against each other and their oc-
casional attacks upon our supposedly
independent cities. However, this s
an advancement on their weapons.
This unit includes not only the bul-
let’s lead, but the powder and the
cap which will explode it.”

They lacked understanding, and
showed it.

Mayer said,
demonstrate.”

Jerry Kennedy said, “The bullet
can be adapted to various weapons,
however, this is one of the simplest.”
He pressed, one after another, a full
twenty rounds into the gun's clip.

“Now, if you’ll note the silhou-
ette of a man I've drawn on the
wooden frame at the end of the
room.” He pressed the trigger, sent
a single shot into the figure,

Olderman nodded. “An improve-
ment in firearms, But—"

Kennedy said, “However, if you
are confronted with more than one

“Jerry, 1f you'll
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of the bad guys.” He grinned and
flicked the gun to full automatic and
in a Goétterdimmerung of sound in
the confines of the room, emptied the
clip into his target sending splinters
and chips flying and all but demolish-
ing the wooden backdrop.

His audience sat back in stunned
horror at the demonstration.

Mayer said now, “The weapon is
simple to construct, any competent
gunsmith can do it. It 1s manifest,
Honorables, that with your people so
equipped your cities will be safe
from attack and so will trading cara-
vans and ships.”

Russ said shakily, “Your intention
is good, Honorable Mayer, however
it will be but a matter of time before
the barons have solved the secrets of
your weapon. Such cannot be held
indefinitely. Then we would again be
at their mercy."”

“Believe me, Honorable,” Mayer
said dryly, “by that time I will have
new weapons to introduce, if neces-
sary. Weapons that make this one a
very toy in comparison.”

Olderman resumed his ofhce as
spokesman. "“This demonstration has
astounded us, Honorable Mayer, but
although we admire your abilities it
need hardly be pointed out that it
seems unlikely all this could be the
product of one brain.”

“They are not mine,”” Mayer ad-
mitted. "They are the products of
many minds.”

“But where—2?"

The Earthman shook his head. "I
don’t believe I will tell you now.”

“I see.” The Genoese eyed him
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emotionlessly, *“Then the question be-
comes, why?"

Mayer said, "It may be difficult for
you to see, but the introduction of
each of these will be a nail in feudal-
ism’s coffin. Each will increase either
production or trade and such increase
will lead to the overthrow of feudal
society.”

Baron Leonar, who had remained
largely silent throughout the after-
noon, now spoke up. “As you said
earlier, although 1 am a lord myself,
my interests are your own. I am a
merchant first. However, I am not
sure I want the changes these devices
will bring. Frankly, Honorable
Mayer, 1 am satisfied with my world
as I find it today.”

Amschel Mayer smiled wryly at
him. I am afraid you must adapt to
these new developments.”

The baron said coldly, “Why? I do
not like to be told I must do some-
thing.”

“Because, my dear baron, there are
three continents on the planet of
Genoa. At present there is little trade
due to inadequate shipping. But the
steam engine I introduce today will
soon propel larger craft than you have
ever built before.”

Russ said, '""What has this to do
with our being forced to use these
devices?”’

“"Because I have colleagues on the
other continents busily introducing
them. If you don’t adapt, in time
competitors will invade your markets,
capture your trade, drive you out of
business.”

Mayer wrapped it up. “Honor-

ables, modernize or go under. It’s each
man for himself and the devil take
the hindmost, if you'll allow a say-
ing from another era.”

They remained silent for a long
period. Finally Olderman stated
bluntly, ““The barons are not going
to like this.”

Jerry Kennedy grinned. “Obvious-
ly, that's why we've introduced you
to the tommy gun, It's not going to
make any difference if they like it
or not.”

Russ said musingly, “"Pressure will
be put to prevent the introduction of
this equipment.”

“We'll meet it,” Mayer said, shift-
ing happily in his seat.

Russ added, ""The Temple is ever
on the side of the barons. The monks
will fight against innovations that
threaten to disturb the present way.”

Mayer said, “Monks usually do.
How much property is in the hands
of the Temple?”

Russ admitted sourly, ““The monks
are the greatest landlords of all. 1
would say at least one third of the
land and the serfs belong to the
Temple."”

“Ah,” Mayer said. “We must in-
vestigate the possibilities of a Refor-
mation. But that can come later. Now
I wish to expand on my reason for
gathering you.

“Honorables, Genoa is to change
rapidly. To survive, you will have to
move fast. I have not introduced these
revolutionary changes without self-
interest. Each of you are free to use
them to his profit, however, I expect
a thirty per cent interest.”
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There was a universal gasp.

Olderman said, “Honorable Mayer,
you have already demonstrated your
devices. What is there to prevent us
from playing you false?”

Mayer laughed. “My dear Older-
man, I have other inventions to reveal
as rapidly as you develop the tech-
nicians, the workers, capable of
building and operating them. If you
cheat me now, you will be passed by
next time.”

Russ muttered, “Thirty per cent!
Your wealth will be unbelievable.”

“As fast as it accumulates, Honot-
ables, it shall be invested. For
instance, I have great Interest in
expanding our inadequate ‘universi-
ties. The advances I expect will only
be possible if we educate the people.
Field serfs are not capable of run-
ning even that simple steam engine
Jerry demonstrated.”

Baron Leonar said, “"What you con-
template 1s mind shaking. Do I under-
stand that you wish a confederation
of all our cities? A joining together
to combat the strength of the present
lords ?"

Mayer was shaking his head. “No,
no. As the barons lose power, each of
your cities will strengthen and pos-
sibly expand to become nations. Per-
haps some will unite, But largely you
will compete against each other and
against the nations of the other con-
tinents. In such competition you'll
have to show your mettle, or go
under. Man develops at his fastest
when pushed by such circumstance.”

The Earthling looked off, unseeing,
into a far corner of the room, "At
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least, so is my contention, Far away
from here a colleague is trying to
prove me wrong. We shall see.”

V.

Leonid Plekhanov returned to the
Pedagogue with a certain ceremony.
He was accompanied by Joe Chess-
man, Natt Roberts and Barry Watson
of his original group, but four young,
hard-eyed, hard-faced and armed
Tulans were also in the party, Their
space lighter swooped in, nestled to
the Pedagogue’s hull in the original
bed it had occupied on the trip from
Terra City, and her port opened to the
corridors of the mother ship.,

Plekhanov, flanked by Chessman
and Watson, strode heavily toward
the ship’s lounge. Natt Roberts and
two of the Tulans remained with the
small boat. Two of the other natives
followed, their eyes darting here,
there, in amazement, in spite of their
efforts to appear grim and untouched
by it all.

Amschel Mayer was already seated
at the officer’s dining table. His face
displayed his irritation at the other’s
method of presenting himself. “Good
Heavens, Plekhanov, what is this, an
invasion?”’

The other registered surprise.

Mayer indicated the Texcocans.
“"Do you think it necessary to bring
armed men aboard the Pedagogue?
Frankly, I have not even revealed to a
single Genoese the existence of the
ship.”

Jerry Kennedy was seated to one
side, the only member of Mayer’s
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team who had accompanied him for
this meeting. Kennedy winked at
Watson and Chessman. Watson grin-
ned back but held his peace,

Plekhanov sank into a chair, rum-
bling, *“We hold no secrets from the
Texcocans. The sooner they advance
to where they can use our libraries
and laboratories, the better. And the
fact these boys are armed has no
significance, My Tulans are currently
embarked on a campaign to unite the
planet. Arms are sometimes necessary,
and Tula, my capital, is somewhat of
an armed camp. All able-bodied
men—"

Mayer broke in heatedly, “And 1s
this the method you use to bring civi-
lization to Texcoco? Is this what you
consider the purpose of the Office of
Galactic Colonization? An armed
camp! How many persons have you
slaughtered thus far?”

“Easy,” Joe Chessman growled.

Amschel Mayer spun on him, “I
need no instruction from: you, Chess-
man. Please remember I'm senior in
charge of this expedition and as such
rank you.”

Plekhanov thudded a heavy hand
on the table, “T'll call my assistants
to order, Mayer, if I feel it necessary.
Admittedly, when this expedition left
Terra City you were the ranking offi-
cer. Now, however, we've divided—
at your suggestion, please remember.
Now there are two independent
groups and you no longer have juris-
diction over mine."”

“Indeed!” Mayer barked. *“And
suppose I decide to withhold the use
of the Pedagogue’s libraries and

laboratories to you? I tell you,
Plekhanov—"

Leonid Plekhanov interrupted him
coldly. “I would not suggest you at-
tempt any such step, Mayer.”

Mayer glared but suddenly re-
versed himself. "“Let’s settie down and
become more sensible. This is the
first conference of the five we have
scheduled. Ten years have elapsed.
Actually, of course, we've had some
idea of each other’s progress since
team members occasionally meet on
trips back here to the Pedagogue to
consult the library. I am afraid, my
dear Leonid, that your theories on
industrialization are rapidly being
proven inaccurate.’’

“Nonsense!”

Mayer said smoothly, “In the
decade past, my team’s efforts have
more than tripled the Genoese in-
dustrial potential, Last week one of
our steamships crossed the second
ocean. We've located petroleum and
the first wells are going down. We've
introduced a dozen crops that had
disappeared through misadventure to
the original colonists. And, oh yes,
our first railroad i1s scheduled to
begin running between Bari and
Ronda next spring, There are six new
universities and in the next decade I
expect fifty more.”

‘Very good, indeed,”’ Plekhanov
grumbled.

“"Only a beginning., The breath of
competition, of unharnessed enter-
prise is sweeping Genoa. Feudalism
crumbles, Customs, mores and tradi-
tions that have held up progress for
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a century or more are now on their
way out.”

Joe Chessman growled, “'Some of
the boys tell me you've had a few
difficulties with this crumbling feu-
dalism thing. In fact, didn't Buch-
wald barely escape with his life when
the barons on your western continent

united to suppress all chartered
cities ?”’
Mayer’'s thin face darkened.

"Never fear, my dear Joseph, those
barons responsible for shedding the
blood of western hemisphere ele-
ments of progress will shortly pay for
their crimes.”

“You've got military problems too,
then?”” Barry Watson asked.

Mayer's eyes went to him in irrita-
tion. “'Some of the free cities of
Genoa are planning measures to re-
gain their property and rights on the
western hemisphere. This has nothing
to do with my team, except, of course,
in so far as they might sell them
supplies or equipment.”

The lanky Watson laughed lowly,
“You mean like selling them a few
quick firing breech loaders and trench
mortars?”’

Plekhanov muttered, '"That’ll be
cnough, Barry.” |

But Mayer's eyes had widened.
"How did you know?” He whirled
on Plekhanov. “You're spying on my
efforts, trying to negate my work!”

Plekhanov rumbled, “Don’t be a
fool, Mayer. My team has neither the
ttme nor interest to spy on you.”

“Then how did you know—"

Barry Watson said mildly, “I was
Joing some investigation in the ship’s
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library. I ran into evidence that you
people had already used the blue-
prints for breech loaders and mor-
tars.”

Jerry Kennedy came to his feet and
rambled over to the messroom’s bar.
"This seems to be all out spat, rather
than a conference to compare prog-
ress,” he said. “Anybody for a
drink ? Frankly, that's the next thing
I'm going to introduce to Genoa,
some halfway decent likker, Do you
know what those benighted heathens
drink now?”

Watson grinned. “"Make mine
whisky, Jerry. You've no complaints.
Our benighted heathens have a
national beverage fermented from a
plant similar to cactus. Ought to be
drummed out of the human race.”

He spoke idly, forgetful of the
Tulan guards stationed at the door-
way.

Kennedy passed drinks around for
everyone save Mayer, who shook his
head in distaste. If only for a brief
spell, some of the tenseness left the
air while the men from Earth sipped
their beverages.

Jerry Kennedy said, “Well, you've
heard our report. How go things on
Texcoco?”

“According to plan,’
rumbled.

Mayer snorted.

Plekhanov said ungraciously, “Our
prime effort is now the uniting of the
total population into one strong
whole, a super-state capable of ac-
complishing the goals set us by the
Co-ordinator.”

" Plekhanov
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Mayer sneered, '"Undoubtedly, this
goal of yours, this super-state, is be-
ing established by force.”

“Not always,” Joe Chessman said.
“Quite a few of the tribes join up on
their own., Why not? The State has
a lot to offer.”

“Such as what?” Kennedy said
mildly.

Chessman looked at him 1n irrita-
tion. “Such as advanced medicine,
security from famine, military pro-
tection from more powerful nations.
The opportunity for youth to get an
education and find advancement in
the State’s government—if they've
got 1t on the ball.”

“And what happens if they don't
have it on the ball?"

Chessman growled, "What hap-
pens to such under any society? They
get the dirty-end-of-the-stick jobs.”
His eyes went from Kennedy to
Mayer. “'Are you suggesting you offer
anything better?"’

Mayer said, “'Already on most of
Genoa it 1s a matter of free competi-
tion. The person with ability is able
to profit from it.”

Joe Chessman grunted sour amuse-
ment. “Of course, it doesn’t help to
be the son of a wealthy merchant or
a big politician.”

Plekhanov took over. “In any so-
ciety the natural leaders come to the
top in much the same manner as the
big ones come to the top in a bin of
potatoes, they just work their way
up.”

PJerry Kennedy finished his drink
and said easily, At least, those at the
top can claim they're the biggest

potatoes. Remember back in the
twentieth century when Hitler and
his gang announced they were the
big potatoes in Germany and men of
Einstein’s stature fled the country—
being small potatoes, I suppose.”

Amschel Mayer said, "We're get-
ting away from the point, Pray go on,
my dear Leonid. You say you are
forceably uniting all Texcoco.”

“"We are uniting all Texcoco,”
Plekhanov corrected with a scowl.
“Not always by force. And that is by
no means our only effort. We are fer-
reting out the most intelligent of the
assimilated peoples and educating
them as rapidly as possible. We've
introduced iron . . "

“And use it chiefly for weapons,”
Kennedy murmured.

“. . . Antibiotics and other medi-
cines, a field agriculture, are rapidly
building roads . . .

“Military roads,” Kennedy mused.

“. .. To all sections of the State,
have made a beginning in naval
science, and, of course, haven't
ignored the arts.”

“On the face of it,” Mayor nodded,
“hardly approaching Genoa.”

Plekhanov rumbled indignantly,
“We started two ethnic periods be-
hind you. Even the Tulans were still
using bronze, but the Genoese had
iron and even gunpowder. Our ad-
vance is a2 bit slow to get moving,
Mayer, but when it begins to
roll—"

Mayer gave his characteristic snort,
“A free people need never worry
about being passed by a subjected
one.”
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Barry Watson made himself an-
other drink and while doing so
looked over his shoulder at Amschel
Mayer. "It's interesting the way you
throw about that term free. Just what
type of government do you sponsor?”’

Mayer snapped, “Our team does
not interfere in governmental forms,
Watson, The various nations are
free to adapt to whatever local condi-
tions obtain., They range from some
under feudalistic domination to coun-
tries with varying degrees of re-
publican democracy. Our base of
operations in the southern hemisphere
1s probably the most advanced of all
the chartered cities, Barry. It amounts
to a city-state somewhat similar to
Florence during the Renaissance.”

“And your team finds itself in the
position of the Medeci, I imagine.”

“You might use that analogy, The

Medeci might have been, well tyrants
of Florence, dominating her finances
and trade as well as her political
government, but they were benevo-
lent tyrants.”

"Yeah,” Watson grinned. “The
thing about a benevolent tyranny,
though, is that it’s up to the tyrants
to decide what's benevolent. I'm not
so sure there’s a great basic difference
between your governing of Genoa
and ours of Texcoco.”

“Don’t be an ass,” Mayer snapped.
“"We are granting the Genoese
political freedoms as fast as they can
asstmilate them.”

Joe Chessman growled, “"But I
imagine it's surprising to find just
how slowly they can assimilate. A
moment ago you said they were free
to form any government they wished.
Now you say you feed them what you
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call freedom, only so fast as they can
assimilate it.”

“Obviously we encourage them
along whatever path we think will
will most quickly develop their econ-
omies,” Mayer argued. '‘That’s what
we've been sent here to do. We
stimulate competition, encourage all
progress, political as well as eco-
nomic.”’

Plekhanov lumbered to his feet.
“Amschel, obviously nothing new has
been added to our respective posi-
tions by this conference. I propose we
adjourn to meet again at the end of
the second decade.”

Mayer said, I suppose it would be
futile to suggest you give up this im-
possible totalitarian scheme of yours
and reunite the expedition.”

Plekhanov merely grunted his dis-
gust.

Jerry Kennedy said, "One thing.
What stand have you taken on giving
your planet immortality?”

“Immortality 2" Watson said. “"We
haven’t it to give.”

“You -know what I mean. It
wouldn't take long to extend the life
span double or triple the present.”

Amschel Mayer said, *At this stage
progress is faster with the generations
closer together. A man is pressed
when he knows he has only twenty or
thirty years of peak efhciency. We on
Earth are inclined to settle back and
take life as it comes; you younger
men are all past the century mark,
but none have bothered to get married
as yet.”

“Plenty of time for that,” Watson
grinned.

"“That's what I mean, But a Tex-
cocoan or Genoese feels pressed to
wed in his twenties, or earlier, to get
his family under way.”

“There’s another element,” Plek-
hanov muttered. “The more the na-
tives progress the more nearly they’ll
equal our abilities. I wouldn’t want
anything to happen to our overall
plans. As it is now, their abilities
taper off at sixty and they reach senil-
ity at seventy or eighty. I think until
the end we should keep it this way.”

“A cold-blooded view,” Kennedy
said. "If we extended their life ex-
pectancy, their best men would live
to be.of additional use to planet de-
velopment.”

“But they would not have our
dream,” Plekhanov rumbled. “Such
men might try to subvert us, and,
just possibly, might succeed.”

“I think Lenoid is right,” Mayer
admitted with reluctance.

Later, in the space lighter heading
back for Genoa, Mayer said specula-
tively. “Did you notice anything
about Leonid Plekhanov?”

Kennedy was piloting. “"He seems
the same irascible old curmudgeon
he’s always been.”

“It seems to me he's become a
touch power mad. Could the pres-
sures he’s under cause his mind to
slip? Obviously, all isn’t peaches and
cream in that attempt of his to
achieve world government on Tex-
coco.”’

“Well,”” Kennedy muttered, “all
isn’t peaches and cream with us,
either. The barons are far from
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licked, especially in the west.” He
changed thé subject. "By the way,
that banking deal went through in
Pola. I was able to get control.”

“Fine,” Mayer chuckled. “You
must be quite the richest man in the
city. There 1s a certain stimulatton 1n
this financial game, Jerry, isn't
there?” h

“Uh huh,” Jerry told him. “Of
course, 1t doesn’t hurt to have a
marked deck.”

“Marked deck?” the other frown-
ed.

“It’s handy that gold is the medium
of exchange on Genoa,” Jerry Ken-
nedy said. “Especially in view of the
fact that we have a machine on the
ship capable of transmuting metals.”

V1.

Leonid Plekhanov, Joseph Chess-
man, Barry Watson, Khan Reif and
several of the Tulan army staff stood
on a small knoll overlooking a valley
of several square miles. A valley
dominated on all sides but the sea by
mountain ranges.

Reif and the three Earthlings were
bent over a military map depicting
the area. Barry Watson traced with
his finger.

"There are only two major passes
into this valley, We have this one,
they dominate that.”

Plekhanov was scowling, out of his
element and knowing it, "How many
men has Mynor been able to get to-
gether 2’

Watson avoided looking into the
older man’s face. “Approximately
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half a million according to Hawkins’
estimate. He flew over them this
morning.”’

“Half a million!”

“Including the nomads, of course,”

Joe Chessman said. “The nomads

fight more like a mob than an army.”

Plekhanov was shaking his mas-
sive head. "Most of them will melt
away if we continue to avoid battle.
They can’t feed that many men on
the countryside. The nomads in par-
ticular will return home if they don't
get a fight soon.”

Watson hid his impatience. “That’s
the point, sir. If we don’t break their
power now, in a decisive defeat, we’ll
have them to fight again, later. And
already they've got iron swords, the
crossbow and even a few muskets.
Given time and they'll all be so

- armed. Then the fat’ll be in the fire.””

“He's right,” Joe Chessman said

sourly.
Reif nodded his head. “"We must

finish them now, if we can. The task
will be twice as great next year.”

Plekhanov grumbled in irrtation.
“Half a million of them and some-
thing like forty thousand of our
Tulans.”

Reif corrected him. “Some thirty
thousand Tulans, all infantrymen.”
He added, “And eight thousand
allied cavalry only some of whom can
be trusted.” Reif’s ten year old son
came up next to him and peered down
at the map.

“What's that child doing here?”
Plekhanov snapped.

Reif looked into the other’s face.
"This is Taller Second, my son. You
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from First Earth have never bothered
to study our customs. One of them
1s that a Khan's son participates in
all battles his father does, It is his
training.’”’

Watson was pointing out features
on the map again. "It will take three
days for their full army to get in here.
He added with emphasis, "'In retreat,
it would take them the same time to
get out.”

Plekhanov scowled heavily. “We
can't risk it. If we were defeated, we
have no reserve army. We’'d have lost
everything.” He looked at Joe Chess-
man and Watson significantly, We'd
have to flee back to the Pedagogue.”

Reif’s face was expressionless,

Barry Watson looked at him, "We
won’t desert you, Reif, forget about
that aspect of it.” |

Reif said, “I believe you, Barry
Watson. You are a . . . soldier.”

Dick Hawkins’ small biplane
zoomed in, landed expertly at the
knoll’s foot. The occupant vaulted out
and approached them at 2 half run,

Hawkins called as soon as he was
within shouting distance. “They're
moving in. Their advance cavalry
units are already in the pass.”

When he was with them  Plek-
hanov rubbed his hand nervously over
heavy lips. He rumbled, “The cavalry,
eh? Listen, Hawkins, get back there
and dust them. Use the gas.”

The pilot said slowly, “'I have four
bullet holes in my wings.”

“Bullet holes!” Joe Chessman
snapped.

Hawkins turned to him, "By the
looks of things, MacBride's whole

unit has gone over to the rebels. Com-
plete with their double barreled mus-
kets. A full thousand of them.”

Watson looked frigidly at Leonid
Plekhanov. “You insisted on issuing
guns to men we weren't sure of.”

Plekhanov grumbled, “Confound
it, don’t use that tone of voice with
me. We have to arm our men, don't
we?”

Watson said, "“Yes, but our still
comparatively few advanced weapons
shouldn’t go into the hands of any-
body but trusted citizens of the State,
certainly not to a bunch of mercen-
aries. The only ones we can really
trust even among the Tulans, are
those that were kids when we first
took over, The one’s we've had time
to indoctrinate.”

“The mistake’s made, It's too late
now,” Plekhanov said. “Hawkins go
back and dust those cavalrymen as
they come through the pass.”

Reif said, ‘It was a mistake, too,
to allow them the secret of the cross-
bow."”’

Plekhanov roared, ‘I didn’t a/low
them anything. Once the crossbow
was introduced it was just a matter of
time before its method of construc-
tion got to the enemy.”

“Then it shouldn’t have been intro-
duced,” Reif said, his eyes unflinch-
ing from the Earthman’s.

Plekhanov ignored him, He said,
“Hawkins, get going on that dust-
ing. Watson, pull what units we
already have in this valley back
through the pass we control. We'll
avoid battle until more of their army
has fallen away.”
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Hawkins said with deceptive mild-
ness, I just told you those cavalry-
men have muskets. To fly low enough
to use gas on them, I'd get within
easy range. Point one, this is the only
aircraft we've built. Point two, Mac-
Bride is probably dead, killed when
those cavalrymen mutinied. Point
three, I came on this expedition to
help modernize the Texcocans, not to
die in battle.”

Plekhanov snarled at him. “Cow-
ard, eh?” He turned churlishly to
Watson and Reif. “Start pulling back
ouy units.”

Barry Watson looked at Chessman.
“Joe?”

Joe Chessman shook his head slow-
ly. He said to Reif, “Khan, start
bringing your infantry through the
pass. Barry, we’ll follow your plan of
battle. We'll anchor one flank on the
sea and concentrate what cavalry we
can trust on the hills on the right.
That's the bad spot, that right flank
has to hold.”

Plekhanov's thick lips trembled.
He said in fury, “'Is this insubordina-
tron?”

Reif turned on his heel and fol-
lowed by young Taller and his staff
hurried down the knoll to where their
horses were tethered.

Chessman said to Hawkins, "If
you've got the fuel, Dick, maybe it'd
be a good idea to keep them under
observation. Fly high enough, of
course, to avoid gunfire.”

Hawkins darted a look at Plek-
hanov, turned and hurried back to his
plane.

Joe Chessman, his voice sullen,
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said to Plekhanov, “We can’t afford
any more mistakes, Leonid. We've

-had too many already.” He said to

Watson, ‘“‘Be sure and let their cav-
alry units scout us out. Allow them
to see that we're entering the valley
too. They'll think they've got us
trapped.”

“They will have!” Plekhanov
roated. ‘I countermand that order,
Watson! We're withdrawing.”

Barry Watson raised his eyebrows
at Joe Chessman.

“Put him under arrest,” Joe
growled sourly. ""We'll decide what
to do about it later.”

By the third day, Mynor's rebel
and nomad army had filed through
the pass and was forming itself into
battle array. Rank upon rank upon
rank.

The Tulan infantry had taken less
than half a day to enter, They had
camped and rested during the inter-
val, the only action being on the part
of the rival cavalry forces.

Now the thirty thousand Tulans
went into their phalanx and began
their march across the valley.

Joe Chessman, Hawkins, Roberts,
Stevens and Khan Reif and several of
his men again occupied the knoll
which commanded a full view of the
terrain. With binoculars and wrist
radios from the Pedagogue they kept
in contact with the battle.

Below, Barry Watson walked be-
hind the advancing infantry. There
were six divisions of five thousand
men each, twenty-four foot sarissas
stretched before their sixteen man
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deep line. Only the first few lines
were able to extend their weapons;
the rest gave weight and supplied
replacements for the advanced lines’
casualties. Behind them all the Tulan
drums beat out the slow, inexorable
march,

Cogswell, beside Watson with the
wrist radio, said excitedly, “Here
comes a cavalry charge, Barry. Reif
says right behind it the nomad in-
fantry is coming in.” Cogswell
cleared his throat. “All of them.”

Watson held up a2 hand in signal
to his ofhcers. The phalanx ground to
a halt, received the charge on the
hedge of sarissas. The enemy cavalry
wheeled and attempted to retreat to
the flanks but were caught in a bloody
confusion by the pressure of their
own advancing infantry,

Cogswell, his ear to the radio,
said, “Their main body of horse is
hitting our right flank.” He wet his
lips. "“We'te outnumbered there
something like ten to one, At least
ten to one.”

“They've got to hold,” Watson
said. “Tell Reif and Chessman that
flank has to hold.”

The enemy infantrymen in their
hundreds of thousands hit the Tulan
line in a clash of deafening military
thunder. Barry Watson resumed his
pacing. He signaled to the drummers
who beat out another march, The
phalanx moved forward slowly, and
slowly went into an echelon forma-
tion, each division slightly ahead of
the one following. Of necessity, the

straight lines of the nomad and rebel
front had to break.

The drums went boom, ah, boom,
ah, boom, ah, boom.

The Tulan phalanx moved slowly,
obliquely across the valley. The hedge
of spears ruthlessly pressed the mass
of enemy infantry before them.

The sergeants paced behind, shout-
ing over the din. “Dress it up. You
there, you've been hit, fall out to the
reac.”

“I'm all right,” the wounded spear-
man snarled, battle lust 1n his voice.

“Fall out, 1 said,” the sergeant
roared. ‘"You there, take his place.”

The Tulan phalanx ground ahead.

One of the sergeants grinned wan-
ly at Barry Watson as his men moved
forward with the preciseness of the
famed Rockettes of another era. “It’s
working,” he said proudly.

Barry Watson snorted, “Don’t give
me credit. It belongs to a man named
Philip of Macedon, a long ways away
in both space and time.”

Cogswell called, “Our right flank
cavalry is falling back. Joe wants to
know if you can send any support.”

Watson’s face went expressionless.
“No,” he said flatly. “It’s got to hold.
Tell Joe and the Khan it’s got to hold.
Suggest they throw in those cavalry
units they're not sure of. The ones
that threatened mutiny last week.”

Joe Chessman stood on the knoll
flanked by the Khan’s ranking officers
and the balance of the Earthmen.
Natt Roberts was on the radio. He
turned to the others and worriedly
repeated the message.

Joe Chessman looked out over the
valley. The thirty thousand man
phalanx was pressing back the enemy
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infantry with the precision of a ma-
chine. He looked up the hillside at
the point where the enemy cavalry
was turning the right flank. Given
cavalry behind the Tulan line and the
battle was lost.

"O.K., boys,” Chessman growled
sourly, “"we’re in the clutch now.
Hawkins!”

“Yeah,” the ptlot said.

"Ste what you can do. Use what
bombs you have including the na-
palm. Fly as low as you can in the
way of scaring their horses.” He
added sourly, "Avoiding scaring ours,
if you can.”

"“You're the boss,”” Hawkins said,
and scurried off toward his scout
plane.

Joe Chessman growled to the
others, “When I was taking my de-
gree 1n primitive soctety and primi-
tive military tactics, I didn’t exactly
have this in mind. Come on!”

It was the right thing to say. The
other Earthmen laughed and took up
their equipment, submachine guns,
riots guns, a flame thrower, grenades,
and followed him up the hill toward
the fray.

Chessman said over his shoulder to
Reif. “"Khan, you're in the saddle.
You can keep in touch with both
Watson and us on the radio.”

Reif hesitated only a moment.
“There 1s no need for further direc-
tion of the battle from this point. A
warrior is of more value now than a
Khan. Come my son.”” He caught up
a double barreled musket and fol-
lowed the Earthmen. The ten years
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old Taller scurried after with a re-
volver.

Natt Roberts said, “'If we can hold
their cavalry for only another half
hour, Watson’s phalanx will have
their infantry pressed up against the
pass they entered by. It took tham
three days to get through it, they're
not going to be able to get out In
hours.”

“That’s the idea,” Joe Chessman

said dourly, "Let’s go.”

VII.

Amschel Mayer was incensed.

“What's got into Buchwald and
MacDonald?”" he spat.

Jerry Kennedy, attired as was his
superior in fur trimmed Genoese
robes, signaled one of the servants for
a refilling of his glass and shrugged.

“lI suppose 1t's partly our own
fault,” he said lightly. He sipped the
wine, made a mental note to buy up
the rest of this vintage for his cellars
before young Mannerheim or some-
one else did so.

“Our fault!” Mayer glared.

The old boy was getting decreas-
ingly tolerant as the years went by,
Kennedy decided. He said soothingly,
“You sent Peter and Fred over there
to speed up local development. Well,
that's what they're doing.”

“Are you insane!” Mayer squirmed
in his chair. “Did you read this rad:o-
gram? They've squeezed out all my
holdings in rubber, the fastest grow-
ing industry on the western continent.
Why, millions are involved. Who do
they think they are?”
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Kennedy put down his glass and
chuckled. "See here, Amschel, we're
developing this planet by encouraging
free competition. Our contention is
that under such a socio-economic sys-
tem the best men are brought to the
lead and benefit all society by the
advances they make.”

“So! What has this got to do with
MacDonald and Buchwald betraying
my interests?’’

“"Don’t you see? Using your own
theory, you have been set back by
someone more efficiently competitive.
Fred and Peter saw an opening and,
in keeping with your instructions,
moved 1n, It's just coincidence that
the rubber they took over was your
property rather than some Genoese
operator’s. If you were open to a
loss there, then if they hadn’t taken
over someone else could have., Pos-
sibly Baron Leonar or even Russ.”

“That reminds me,” Mayer snap-
ped, “"our Honorable Russ 1s getting
too big for his britches in petroleum.
Did you know he's established a
laboratory in Amerus? Has a hundred
or more chemists working on new
products.”

“Fine,” Kennedy said.

“Fine! What do you mean? Dean
is our man in petroleum.”

“"Look here, if Russ can develop
the industry even faster than Mike
Dean, let him go ahead. That's all to
our advantage.”

Mayer leaned forward and tapped
his assistant emphatically on the knee.
“Look here, yourself, Jerry Kennedy.
At this stage we don’'t want things
getting out of our hands. A culture is

in the hands of those who control the
wealth; the means of production, dis-
tribution, communication, Theirs 1s
the real power. I've made a point of
spacing our men about the whole
planet. Each specializes, though not
exclusively. Gunther is our mining
man, Dean heads petroleum, Mac-
Donald shipping, Buchwald textiles,
Rykov steel, and so forth. As fast as
this planet can assimilate we push
new inventions, new techniques,
often whole new sciences, into use.
Meanwhile, you and I sit back and
dominate 1t all through that strongest
of power mediums, finance.”

Jerry Kennedy nodded. *'I would-
n't worry about old man Russ taking
over Dean’s domination of oil,
though. Mike’s got the support of all
the Pedagogue’s resources behind
him. Besides, we've got to let these
Genoese get into the act. The more
the economy expands, the more cap-
able men we need. As it is, I think
we're already spread a little too
thin.*

Amschel Mayer had dropped the
subject. He was reading the radio-
gram again and scowling his anger.
“Well this cooks MacDonald and
Buchwald. I'll break them.”

His assistant raised his eyebrows.
“How do you mean?”

“I'm not going to put up with my
subordinates going against my inter-
ests.”

“In this case, what can you do
about it? Business is business.”

“You hold quite a bit of their
paper, don't you?”

“You know that. Most of our

42 ASTOUNDING SCIENCE FACT & FICTION



team’s finances funnel through my
hands.”

“We'll close them out. They've be-
come too obsessed with their wealth.
They've forgotten why the Pedagogue
was sent here, I'll break them, Jerry.
They'll come crawling. Perhaps I'll
send them back to the Pedagogue.
Make them stay aboard as crew.”

Kennedy shrugged. ““Well, Peter
MacDonald’s going to hate that. He’s
developed into quite a high liver—
gourmet food, women, one of the
swankiest estates on the eastern con-
tinent.”

“Ha!” Mayer snorted. “Let him go
back to ship’s rations and crew’s
quarters.”

A servant entered the lushly furn-
ished room and announced, “‘Honor-
able Gunther calling on the Honor-
ables Mayer and Kennedy.”

Martin Gunther hurried into the
room, for once his calm ruffled. *'On
the western continent,” he blurted.
“"Dean and Rosetti. The Temple got
them, they've been burned as
witches.”

Amschel Mayer shot to his feet.
“That's the end,” he swore shrilly.
“"Only 1n the west have the barons
held out. I thought we'd slowly wear
them down, take over their powers bit
by bit. But this does it. This means
we fight.” '

He spun to Kennedy. "“Jerry, make
a trip out to the Pedagogue. You
know the extent of Genoa’s industrial
progress. Seek out the most advanced
weapons this technology could pro-
duce.”

Kennedy came to his own feet,
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shocked by Gunther’'s news. “But,
Amschel, do you think it's wise to
precipitate an intercontinental war?
Remember, we've been helping to 1n-
dustrialize the west, too, It's almost
as adavnced as our continent. Their
war potential 1sn’t negligible.”

“"Nevertheless,” Mayer snapped,
“we've got to break the backs of the
barons and the Temple monks. Get
messages off to Baron Leonar and
young Mannerheim, to Russ and
Olderman. We'll want them to put
pressure on their local politicians.
What we need i1s a continental alli-
ance for this war.”

Gunther said, "“Should I get n
touch with Rykov? He's still over
there.”

Mayer hesitated. “No,” he said.
“We'll keep Nick informed but he
ought to remain where he is. We'll
still want our men in the basic posi-
tions of power after we've won.”

“He might get hurt,”” Gunther
scowled. ““They might get him too,
and we've only got six team members
left now.”

“Nonsense, Nick Rykov can take
care of himself.”

Jerry Kennedy was upset. "“Are you
sure about this war, chief? Isn't a
conflict of this size apt to hold up
our overall plans?”

“Of course not,”” Mayer scoffed.
“Man makes his greatest progress
under pressure, A major war will
unite the nations of both the western
continent and this one as nothing else
could. Both will push their develop-
ment to the utmost.”

He added thoughtfully, "“Which
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reminds me. It might be a good idea
for us to begin accumulating intert-
ests in such industries as will be ef-
fected by a war economy.”

Jerry Kennedy chuckled at him,
“Merchant of death.”

“What?”’
"Nothing,” Kennedy said. “"Some-
thing I read about in a history book.”

VIII.

At the decade’s end, once again the
representatives of the Genoese team
were first in the Pedagogue’s lounge.
Mayer sat at the officer’s table, Martin
Guather at his right. Jerry Kennedy
leaned against the ship’s bar, sipping
appreciatively at a highball,

They could hear the impact of the
spaceboat from Texcoco when it slid
into its bed.

“Poor piloting,” Gunther mused.
“Whoever’s doing that flying doesn’t
get enough practice.”

They could hear ports opening and
then the sound of approaching feet.

The footsteps had a strangely military
ring.

Joe Chessman entered, followed
immediately by Barry Watson, Dick
Hawkins and Natt Roberts. They
were all dressed in heavy uniform,
complete with decorations. Behind
them were four Texcocoans, includ-
ing Reif and his teen-age son Taller.

Mayer scowled at them in way of
greeting, “"Where’s Plekhanov?”

“Leonid Plekhanov i1s no longer
with us,” Chessman said dourly.
“Under pressure his mind evidently
snapped and he made decisions that
would have meant the collapse of the
expedition. He resisted when we rea-
soned with him.”

The four members of the Genocse
team stared without speaking. Jerry
Kennedy put down his glass at last.
“You mean you had to restrict him?
Why didn’t you bring him back to
the ship!”

Chessman took a chair at the table.
The others assumed standing posi-
tions behind him, “I'm afraid we'll
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have to reject your views on the sub-
ject. Twenty years ago this expedition
split into two groups. My team will
accomplish its tasks, your opinions are
not needed.”

Amschel Mayer glared at the
others 1n hostility, “"You have cer-
tainly come 1n force this tume.”

Chessman said flatly, “This is all
of us, Mayer.”

“All of you! Where are Stevens,
Cogswell, MacBride?”

Barry Watson said, “'Plekhanov’s
fault. Lost in the battle that broke
the back of the rebels. At least Cogs-
well and MacBride were. Stevens
made the mistake of backing Plek-
hanov when the showdown came.”

Joe Chessman looked sourly at his
military chief. “T'll act as team
spokesman, Barry.”

"“Yes, sir,” Watson said.

“Broke the back of the rebels,”
Jerry Kennedy mused. “That opens
all sorts of avenues, doesn’t 1t?”

Chessman growled. “I suppose

that in the past twenty years your
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team had no obstacles, Not a drop
of blood shed. Come on, the truth.
How many of your team has been
lost?”’

Mayer shifted in his chair, “Pos-
sibly your point 1s well taken. Dean
and Rosetti were burned by the for-
merly dominant religious group.
Rykov was killed in a fracas with
bandits while he was transporting
some gold.” He added, musingly,
“"We lost more than half a million
Genoese pounds in that robbery.”

“Only three men lost, eh?”

Mayer stirred uncomfortably, then
flushed 1n irritation at the other’s
tone. “Something has happened to
Buchwald and MacDonald. They
must be insane. They've broken off
contact with me, are amassing per-
sonal fortunes in the eastern hemi-
sphere.”

Hawkins laughed abruptly. "Free
competition,” he said.

. Chessman growled, “Let’s halt this
bickering and get to business, First
let me introduce Retf, Texcocoan
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State Army Chief of Staff and his
son Taller. And these other Texco-
cans are Wiss and Foken, both of
whom have gone far in the sciences.”

The Tulans shook hands, Earth
style, but then stepped to the rear
again where they followed the con-
versation without comment.

Mayer said, '"You think it wise to
introduce natives to the Pedagogue?”

“Of course,”” Chessman said. ‘‘Fol-
lowing this conference, I'm going to
take Fokin and Wiss into the library.
What're we here for if not to bring
these people up to our level as rapid-
ly as possible?”

“Very well,” Mayer conceded
grudgingly. “*And now I have a com-
plaint. When the Pedagogue first
arrived we had only so many weapons
aboard. You have appropriated more
than half in the past two decades.”

Chessman shrugged it off. “"We'll
return the greater part to the ship’s
arsenal. At this stage we are pro-
ducing our own.”

“I'll bet,” Kennedy said. "Look,
any of you fellows want a real Earth-
side whisky? When we were crewing
this expedition, why didn’t we bring
someone with a knowledge of distill-
ing, brewing and such?”

Mayer snapped at him, “Jerry, you
drink too much.”

“The hell I do,” the other said
cheerfully. “Not near enough.”

Barry Watson said easily, A drink
wouldn’t hurt. Why'te we so stiff?
This 1s the first gettogether for ten
years. Jerry, you're putting on
weight.”

Kennedy looked down at his ad-

mittedly rounded stomach. “Don’t get
enough exercise,” he said, then re-
versed the attack. “You look older.
Are your taking your rejuvenation
treatments ?"’

Barry Watson grimaced. “Sure, but
I'm working under pressure, It's been
one long campaign.”

Kennedy passed around the drinks.

Dick Hawkins laughed. “It’s been
one long campaign, all right. Barry
has a house as big as a castle and six
or eight women in his harem.”

Watson flushed, but obviously
without displeasure.

Martin Gunther, of the Genoese
team, cocked his head. "Harem?"

Joe Chessman said impatiently,
“Man adapts to circumstances, Gun-
ther. The wars have lost us a lot of
men. Women are consequently in a
surplus. If the population curve is to
continue upward, it's necessary that
a man serve more than one woman.
Polygamy is the obvious answer.”

Gunther cleared his throat smooth-
ly, 'So a man in Barry's position will
have as many as eight wives eh? You
must have lost a good many men.”

Watson grinned modestly. “Every-
body doesn’t have that many. It's ac-
cording to your ability to support
them, and, also, rank has its privi-
leges. Besides, we figure it's a good
idea to spread the best seed around.
By mixing our blood with the Tex-
cocan we improve the breed.”

Behind him, Taller, the Tulan boy,
stirred, without notice.

Kennedy finished off his highball
and began to build another imme-
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diately. “"Here we go again. The big
potatoes coming to the top.”

Watson flushed. ""What do you
mean by that, Kennedy?”

“Oh, come off it, Barry,” Kennedy
laughed. "Just because you're in a
position to push these people around
doesn't make you the prize stud on
Texcoco.”

VWatson elbowed Dick Hawkins to
one side in his attempt to get around
the table at the other.

Chessman rapped, “Watson! That’s
enough. Knock it off or I'll have you
under arrest.”” The Texcocan team
head turned abruptly to Mayer and
Kennedy. “Let's stop this nonsense.
We've come to compare progress.
Let’s begin.”

The three members of the Genoese
team glared back in antagonism, but
then Gunther said grudgingly, “He’s
right. There is no longer amiability
between us, so lets forget about it.
Perhaps when the fifty years 1s up,
things will be different. Now let's
merely be businesslike."”

“Well,” Mayer said, “'our report is
that progress accelerates, Our indus-
trial potential expands at a rate that
surprises even us. In the near future
we'll introduce the internal combus-
tion engine. Qur universities still
multiply and are turning out tech-
nicians, engineers, scientists at an
ever quickening speed. In several
nations illiteracy 1s practically un-
known and per capita production
increases almost everywhere.”” Mayer
paused in satistaction, as though
awaiting the others to attempt to top
his report.
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Joe Chessman said sourly, “Ah,
almost everywhere per capita produc-
tion increases. Why almost?”

Mayer snapped, "Obviously, in a
system of free competition, all cannot
progress at once. Some go under.”

"“Whole nations?"’

“Temporarily whole nations can
receive setbacks as a result of defeat
in war, or perhaps due to lack of
natural resources. Some nations pro-
gress faster than others.”

Chessman said, *"The whole Texco-
can State 1s one great unit. Every-
where the gross product increases.

‘Within the foreseeable future the

standard of living will be excel-
lent.”

Jerry Kennedy, an alcoholic lisp in
his voice now, said, ''You mean
you've accomplished a planet-wide
government?”’

“Well no. Not as yet,” Chess-
man'’s sullen voice had an element of
chagrin in it. “However, thete are no
strong elements left that oppose us.
We are now pacifying the more re-
mote areas.”

“Sounds like a rather bloody pro-
gram—especially if Barry Watson,
here, winds up with eight women,"”
Martin Gunther said.

Watson started to say something
but Chessman held up a restraining
hand. "The Texcocan State is too
strong to be resisted, Gunther. It is
mostly a matter of getting around to
the more remote peoples., As soon as
we bring in a new tribe, we convert
it into a commune.”

“Commune!” Kennedy blurted.

Joe Chessman raised his thick eye-
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brows at the other. "The most efficient
socio-economic unit at this stage of
development, Tribal society is per-
fectly adapted to fit into such a plan.
The principal difference between a
tribe and a2 commune is that under
the commune you have the advantage
of a State above in a position to give
you the benefit of mass industries,
schools, medical assistance, In return,
of course, for a certain amount of
taxes, military levies and so forth.”
Martin Gunther said softly, "I re-
call reading of the commune system
as a student, but I fail to remember
the supposed advantages.”
Chessman growled, "'They’'re obvi-
ous. You have a unit of tens of thou-
sands of persons. Instead of living in
individual houses, each with a2 man
working while the woman cooks and
takes care of the home, all live in
community houses and take their
meals in messhalls. The children are
cared for by trained nurses., During
the season all physically capable
adults go out en masse to work the
fields. When the harvest has been
taken in, the farmer does not hole
up for the winter but is occupied in
local industrial projects, or in road
or dam building. The commune’s
labor 1s never idle.”
Kennedy shuddered involuntarily.
Chessman looked at him coldly, "It
means quick progress. Meanwhile, we
go through each commune and from
earliest youth, locate those members
who are suited to higher studies. We
bring them into State schools where
they get as much education as they
can assimilate—more than is available

in commune schools, These are the
Texcocans we are training in the
sciences.”’

“The march to the anthill,”
Amschel Mayer muttered.

Chessman eyed him scornfully.
"You amuse me, old man. You with
your talk of building an economy with
a system of free competition. Our
Texcocans are sacrificing today but
their children will live in abundance.
Even today, no one starves, no one
goes without shelter nor medical
care.”” Chessman twisted his mouth
wryly. ““We have found that hungry,
cold or sick people cannot work
efficiently.”

He stared challengingly at the
Genoese leader. “Can you honestly
say that there are no starving people
in Genoa? No inadequately housed,
no sick without hope of adequate
medicine? Do you have economic set-
backs in which poorly planned pro-
duction goes amuck and depressions
follow with mass unemployment?”

“Nevertheless,” Mayer said with
unwonted calm, “our society is still
far ahead of yours. A mere handful
of your bureaucracy and muilitary
chiefs enjoy the good things of life.
There are tens of thousands on Genoa
who have them. Free competition has
its weaknesses, perhaps, but it pro-
vides a greater good for a greater
number of persons.”

Joe Chessman came to his feet.
“We'll see,”” he said stolidly. “In ten
years, Mayer, we'll consider the posi-
tion of both planets once again.”

"“Ten years it is,” Mayer snapped
back at him.,
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Jerry Kennedy saluted with his
glass. “Cheers,” he said.

On the return to Genoa Amschel
Mayer said to Kennedy, “Are you
sober enough to assimilate something
serious ?”’

“Sure, chief, of course.”

“"Hm-m-m. Well then, begin taking
the steps necessary for us to place a
few men on Texcoco in the way of, ah
intelligence agents.”

“You mean some of our team?”
Kennedy said, startled.

“No, of course not. We can’t spare
them, and, besides, there’d be too
big a chance of recognition and ex-
posure. Some of our more trusted
Genoese. Make the monetary reward
enough to attract their services.”” He
looked at his lieutenants significant-
ly. “I think you’ll agree that it might
not be a bad idea to keep our eyes on
the developments on Texcoco.”

On the way back to Texcoco, Barry
Watson said to his chief, “"What do
you think of putting some security
men on (Genoa, just to keep tabs?”

“Why ?"

Watson looked at his fingers, nib-
bled at a hangnail. "It just seems to
me 1t wouldn’t hurt any.”

Chessman snorted.

Dick Hawkins said, "I think
Barry's right. They can bear watch-
ing, Besides in another decade or so
they'll realize we’re going to beat
them. Mayer’s ego isn’t going to take
that. He'd go to just about any ex-
treme to keep from losing face back

on Earth.” '
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Natt Roberts said worriedly, "I
think they're right, Joe. Certainly it
wouldn’t hurt to have a few Security
men over there. My department could
train them and we'd ferry them over
in this space boat.”

“I'll make the decisions,” Chess-
man growled at them. "I'll think
about this. It's just possible that
you're right though.”

Behind them, Reif looked thought-
fully at his teen-age son,

I1X.

Down the long palace corridor
strode Barry Watson, Dick Hawkins,
Natt Roberts, the aging Reif and his
son Taller, now in the prime of man-
hood. Their faces were equally wan
from long hours without sleep. Half
a dozen Tulan infantrymen brought
up their rear.

As they passed Security Police
guards, to left and right, eyes took
in their weapons, openly carried. But
such eyes shifted and the guards re-
mained at their posts. Only one set-
geant opened his mouth 1n protest.
“Sir,” he said to Watson, hesitantly,
“you are entering Number One’s

presence armed.”

“Shut up,” Natt Roberts rapped
at him.

Reif said, "“That will be all, ser-

geant.”
The Security Police sergeant looked
emptily after them as they progressed

down the corridor.
Together, Watson and Reif mo-
tioned aside the two Tulan soldiers
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who stood before the door of their
destination, and pushed inward with-
out knocking.

Joe Chessman looked up wearily
from his map and dispatch laden
desk. For a moment his hand went
to the heavy muilitary revolver at his
right but when he realized the ident-
ity of his callers, it fell away.

“What's up now?” he said, his
voice on the verge of cracking.

Watson acted as spokesman. “It’s
everywhere the same. The communes
are on the fine edge of revolt, They've
been pushed too far, they've got to
the point where they just don’t give
a damn. A spark and all Texcoco goes
up in flames.”

Reif said coldly, "We need im-
mediate reforms, They've got to be
pacified. An immediate announce-
ment of more consumer goods, fewer
State taxes, above all a relaxation of
Security Police pressures. Given im-
mediate promise of these, we might
maintain ourselves.”

Joe Chessman’s sullen face was
twitching at the right corner of his
mouth, Young Taller made no at-
tempt to disguise his contempt at the
other’s weakness in tiume of stress.

Chessman’s eyes went around the
half circle of them. “This is the only
alternative? It'll slow up our heavy
industry program. We might not
catch up with Genoa as quickly as
planned.”

Watson gestured with a hand in
quick 1rritation. “Look here, Chess-
man, don't we get through to you?
Whether or not we build up a steel
capacity as large as Amschel Mayer’s

isn't important now. Everything's at
stake.”

“"Don’t talk to me that way,dBarry,”
Chessman growled truculently, “T'll
make the decisions. I'll do the think-
ing.” He said to Reif, “How much of
the Tulan army is loyal ?”

The aging Tulan looked at Wat-
son before turning back to Joe Chess-
man. “"All of the Tulan army 1s loyal
—to me.”

“"Good!” Chessman pushed some
of the dispatches on his desk aside,
letting them flutter to the floor. He
bated a field map. “If we crush half

a dozen of the local communes . . .
crush them hard! Then the others

Watson said very slowly and so
low as hardly to be heard, "You
didn’t bother to listen, Chessman. We
told you, all that’s needed is a spark.”

Joe Chessman sat back in his chair,
looked at them all again, one by one.
Re-evaluating. For a moment the fa-
cial tic stopped and his eyes held the
old alertness.

“I see,” he said. “And you all
recommend capitulation to thetr de-
mands?”

“It's our only chance,” Hawkins
said. ""We don’t even know it'll work.
There's always the chance if we throw
them a few crumbs they'll want the
whole loaf. You've got to remember
that some of them have been living
for twenty-five years or more under
this pressure. The valve is about to
blow."”

"I see,” Chessman grunted. “And
what else? I can see in your faces
there's something else.”
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The three Earthmen didn’t answer.
Their eyes shifted.

He looked to young Taller and
then to Reif. “"What else?”

“We need a scapegoat,” Reif said
without expression,

Joe Chessman thought about that.
He looked to Barry Watson again.

Watson said, “The whole Texcocan
State is about to topple. Not only do
we have to give them immediate re-
form, but we’'re going to have to
blame the past hardships and mis-
takes on somebody. Somebody has to
take the rap, be thrown to the wolves.
If not, maybe we’ll all wind up tak-
ing the blame.”

“"Ah,’ Chessman said. His red
rimmed eyes went around them again,
thoughtfully. *"We should be able to
dig up a few local chieftains and
some of the Security Police heads.”

They shook their heads. "It has to
be somebody big,”” Natt Roberts said
thickly, “'a few of my Security Police
won't do it.”

Joe Chessman’s eyes went to Reif.
“The Khan is the highest ranking
Texcocan of all,”” he said, fnally.
“The Khan and some Security Police
heads would satisty them.”

Reif’s face was as frigid as the
Earthman’s. He said, "I am afraid
not, Joseph Chessman. You are Num-
ber One. It is your statue that is in
every commune square, It 1s your por-
trait that hangs in every distribution
center, every messhall, every school-
room. You are the Number One—as
you have so often pointed out to us.
My title has become meaningless.”

Joe Chessman spat out a curse,
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fumbled the gun into his hand and
fired before the Tulan soldiers could
get to him. In a moment they had
wrested the weapon from his hand
and had his arms pinioned, It was
too late.

Reif had been thrown backward
two paces by the blast of the heavy
calibered gun. Now he held a palm
over his belly and staggered to a
chair. He collapsed into it, looked at
his son, let a wash of amusement
pass over his face, said, “"Khan,”
meaninglessly, and died.

Natt Roberts shrilled at Chessman,
“You fool, we were going to give you
a big, theatrical trial. Sentence you to
prison and then, later, claim you'd
died in your cell and smuggle you out
to the Pedagogue.”

Watson snapped to the guards,
““Take him outside and shoot him.”

The Tulans began dragging the
snarling, cursing Chessman to the
door.

Taller said, “A moment, please.”

Watson, Roberts and Hawkins
looked to him.

Taller said, “This perhaps can be
done more effectively.”

His voice was completely emotion-
less. “This man has killed both my
father and grandfather, both of them
Khans of Tula, heads of the most
powerful city on all Texcoco, before
the coming of you Earthlings.”

The guards hesitated. Watson de-
tained them with a motion of his
hand.

Taller said, "I suggest you turn
him over to me, to be dealt with in
the traditional way of the People.”
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“No,” Chessman said hoarsely.
“Barry, Dick, Natt, send me back to
the Pedagogue. I'll be out of things
there. Or maybe Mayer can use me
on Genoa.”

They didn’t bother to look in his
direction. Roberts muttered savagely,
“We told you all that was needed
was a spark. Now you've killed the
Khan, the most popular man on Tex-
coco. There's no way of saving
you.”

Taller said, “None of you have
studied our traditions, our customs.
But now, perhaps, you will under-
stand the added effect of my taking
charge. It will be a2 more . . .profitable
manner of using the downfall of this

. . this power mad murderer.”

Chessman said desperately, “Look,
Barry, Natt, if you have to, shoot
me. At least give me a man’s death.
Remember those human sacrifices the
Tulans had when we first arrived?
Can you imagine what went on in
those temples? Barry, Dxck—-—for old
time’s sake, boys . . .

Barry Watson said to Taller, “He's
yours. If this doesn’t take the pres-
sure off us, nothing will.”

X.

At the end of the third decade, the
Texcocan delegation was already
seated in the Pedagogue’s lounge
when Jerome Kennedy, Martin Gun-
ther, Peter MacDonald, Fredric
Buchwald and three Genoese, Baron
Leonar and the Honorables Russ and
Modrin appeared.

The Texcocan group consisted of

Barry Watson, Dick Hawkins and
Natt Roberts to one side of him,
Generalissimo Taller and six highly
bemedaled Texcocans on the other.

Before taking a seat Barry Watson
barked, "Where's Amschel Mayer?
I've got some important points to
cover with him.”

“Take it easy,” Kennedy slurred.
“For that matter, where’s Joe Chess-
man?”

Watson glared at the other.
know where he is.”

“That I do,” Kennedy said. "He’s
purged, to use a term of yesteryear.
At the rate you laddy-bucks are go-
ing, there won't be anything left of
you by the time our half century is
up.” He snapped his fingers and a
Genoese servant who'd been incon-
spicuously in the background, hur-
ried to his side. "Let's have some
refreshments here, What'll everybody
have ?"

“You act as though you've had
enough already,” Watson bit out.

Kennedy ignored him, insisted on
everyone being served before he
allowed the conversation to turn
serious. Then he said, slyly, "I see
we've been successful in apprehend-
ing all of your agents, or you'd know
more of our affairs.”

“Not all our agents,” Watson
barked. *Only those on your southern
continent, What happened to Am-
schel Mayer?”

Peter MacDonald, who, with Buch-
wald, was for the first time attending
one of the decade-end conferences,
had been hardly recognized in his
new girth by the Texcocan team. But

"You
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his added weight had evidently done
nothing to his keenness of mind. He
satd smoothly, Our good Amschel
1s under arrest. Imprisoned, in fact.”
He shook his head, his double chin
wobbling. “A tragedy.”

“Imprisoned! By whom?” Taller
scowled. "'I don't like this. After all,
he was your expedition’s head man.”

Barry Watson rapped, "Don't
leave us there, MacDonald. What
happened to him ?"’

MacDonald explained. "The fi-
nancial and industrial empire he had
built was overextended. A small
crisis and 1t collapsed. Thousands of
investors suffered. In brief, he was
arrested and found guilty.”

Watson was unbelieving. “There is
nothing you could do? The whole
team! Couldn’t you bribe him out?
Rescue him by force and get him
back to the ship? With all the wealth
you characters control—"

Jerry Kennedy laughed shortly.
“We were busy bailing ourselves out
of our own situations, Watson. You
don't know what international fi-

nance can be, Besides, he dug his .

grave . . , uh , .. that is, he made his
bed.”

Kennedy signaled the servant for
another drink, said, 'Let’s cut out
this dismal talk. How about our prog-
ress reports?”

"Progress reports,” Barry Watson
said. ""That’s a laugh. You have
agents on Texcoco, we have them on
Genoa. What's the use of having
these conferences at all?”

For the first time, one of the
Genoese put 1n a word. Baron Leonar,
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son of the original Baron who had
met with Amschel Mayer thirty years
before, was a man in his mid-forties.
He said quietly. "It seems to me the
time has arrived when the two plan-
ets might profit by intercourse. Surely
in this time one has progressed be-
yond the other in this field, but
lagged in that. If I understand the
mission of the Pedagogue it is to bring
us to as high a technological level
as possible in half a century. Already
three decades have passed.”

The Texcocans studied him
thoughtfully, but Jerry Kennedy
waved in negation with the hand
that held his glass. *“You don’t get
it, Baron. You see, the thing 1s we
wanta find out what system 1s going
to do the most the quickest. If we
co-operate with Barry's gang, every-
thing'll get all mixed up.”

The Honorable Russ, now a
wizened man of at least seventy, but
still sharply alert, said, “"However,
Texcoco and Genoa might both
profit.”

Kennedy said happily, “What do
we care? You gotta take the long
view. What we’'re working out here
is going to be used on halt » millian
planets eventually.” He tried to snap
his fingers. “These two lousy planets
don’t count that much.” He succeeded
in snapping them this time. "Not
that much.”

Barry Watson
stoned, Kennedy.”

"Why not?” Kennedy grinned.
“Finally perfected a decent brandy.
I'll have to send you a few cases,
Barry.”

said, “"You're

03



“"How would you go about that,
Jerry 2 Watson said softly.

“Shucks, man, our space lighter
makes a trip to Texcoco every month
or so. Gotta keep up with you boys.
Maybe throw a wrench or so in the
works once inna while.”

Peter MacDonald said, “Shut up,
Jerry. You talk too much.”

“Don’t talk to me that way, You'll
find yourself having one helluva time
floating that loan you need next
month, How about another drink,
everybody? This party’s dead.”

Watson said, “How about the
progress reports? Briefly, we've all
but completely united Texcoco. Minor
setbacks have sometimes deterred us
but the march of progress goes on.
We—"

“Minor setbacks,” Kennedy chot-
tled. “"Must of had to bump off five
million of the poor slobs before that
commune revolt was finished with.”

Watson said coldly, “"We always
have a few reactionartes, religious
fanatics, misfits, crackpots malcon-
tents to deal with, However, these are
not important. Our industrial poten-
ttal has finally begun to roll. We
doubled steel production this year,
will do the same next. Our hydro-
electric installations tripled in the past
two years. Coal production is four
times higher, lumber production six
times. We expect to increase grain
harvest forty per cent next season.
And—"

The Honorable Mayer put in gent-
ly, “Please, Honorable Watson, your
percentage figures are impressive only
if we know from what basis you start.

If you produced but five million tons
of steel last year, then your growth
to ten million is very good but it 1s
still not a considerable amount for an
entire planet.”

Buchwald said dryly, “'If our agents
are correct, Texcocan steel produc-
tion i1s something like a quarter of
our own, I assume your other basic
products are at about the same stage
of development.”

Watson flushed. "“The thing to re-
member i1s that our economy con-
tinues to grow each year. Yours spurts
and stops, jerks ahead a few steps,
then grinds to a halt or even retreats.
Everything comes to a pause if you
few on the top stop making a profit;
all that counts in your economy 1s
making money. Which reminds me,
how 1n the world did you ever get out
of that planet-wide depression you
were 1n three years ago?”

Peter MacDonald grunted his dis-
gust. ‘‘Planet-wide depression, 1n-
deed. A small recession, A temporary
readjustment due to over-extention 1n
certain economic and financial fields.”

From the other side of the table,
Dick Hawkins laughed at him.
“Where'd you pick up that line of
gobbledygook, Peter?” he asked.

Peter MacDonald came to his feet.
“I don'’t have to put up with this sort
of impudence,” he snapped.

Watson lurched to his own feet.
“Nor do we have to listen to your
snide cracks about the real progress
Texcoco 1s making, We don't seem
to be getting anywhere.” He snapped
to his associates, ''Hawkins, Taller,
Roberts! Let's go. Ten years from
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now, there’ll be another story to tell.
Even a blind man will see the differ-
ence.”’

They marched down the Peda-
gogue's corridor toward their space-
boat.

Kennedy called after them, "Ten
years from now every family on
(;enoa'll have a car. Wait'll you see.
Television, too. We're introducing
TV next year. An’ civil aviation. Be
all over the place in two, three
years—"

The Texcocoans
spacepott after them,

Kennedy sloshed some more drink
into his glass. “"Slobs can't stand the
truth,” he explained to the others.

slammed the

XI.

With the exception of a few addi-
ditional delegates composed of high
ranking Texcocan and Genoese pol-
itical and scientific heads, the line-up
at the end of forty years was the same
as ten years earlier—except for the
absence of Jerry Kennedy.

Extra tables had been set up, and
chairs to accommodate the added
numbers. To one side were the
Genoese: Martin Gunther, Fredric
Buchwald, Peter MacDonald, with
such repeat delegates as Baron Leo-
nar. and the Honorables Modrin and
Russ, and half a dozen newcomers.
On the other were Barry Watson,
Dick Hawkins and Natt Roberts,
Taller and such Texcocans as the
scientists Wiss and Fokin, army
heads, Security Police officials and
other notables.
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Note pads had been placed before
each of them and both Watson and

Gunther were equipped with gavels.
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While chairs were still being shuf-
fled, Barry Watson said over the
table to Gunther, "Jerry?”

Martin Gunther shrugged “Jerry's
indiposed. As a matter of fact, he's at
one of the mountain sanitariums, tak-
ing a cure. He'll be all right.”

“Good,” Dick Hawkins
“We've lost too many.”

Watson pounded with his gavel.
“Let’s come to order, Gunther do you
have anything to say in the way of
preliminaries ?”

“Not especially. I believe we all
know where we stand, including the
newcomers from Genoa and Texcoco.
In brief, this is the fourth meeting
of the Earth teams that were sent to
these two planets to bring backward
colonists to an industralized culture.
It would seem that we are both suc-
ceeding—possibly at different rates.
Forty years have passed, ten remain to
us.”

For a moment there was silence.

Finally Roberts said, *'Possibly you
have already discovered this through
your agents, but we have released the
information on prolonging of life.”

Peter MacDonald said wryly, “We,
too, were pressured into such a step.”

Baron Leonar said, “And. why
not?”’

Taller, across the table from him,
nodded.

Martin Gunther tapped twice on
the table with his gavel. “The basic
reason for our meeting is to report
progress and to reconsider the pos-
sibtlities of new elements having
entered into the situation which might
cause us to re-examine our policies.

said.

I think we already have a fairly good
idea of each other’s development.”
His voice went wry. “At least our
agents do a fairly good job of report-
Ing yours.”

“And ours, yours,” Watson rap-
ped.

“However,” MacDonald said,
“now that we are drawing near the
end of our half century, I think it
becomes obvious that Amschel
Mayer’s original contention—that a
freely competitive economy grows
faster than one restricted by ‘totalitar-
ian bounds—has been proven.”

Barry Watson snorted amusement.
“Do you?” he said. ““To the contrary,
MacDonald. The proof is otherwise.
On Genoa you still have comparative
confusion. True enough, several of
your nations, particularly those on
your southern continent, are greatly
advanced and with a high living and
cultural standard—when times are
good. But at the same time you have
other whole peoples who are little, it
any, better off, than when you ar-
rived. On the western continent you
even have a few feudalistic regimes
that are probably worse off—mostly
as a result of the wars you've crippled
them with.”

Natt Roberts said, his voice mus-
ing, '‘But even that isn’t the impot-
tant thing. The Co-ordinator sent us
here to find a method of bringing
backward cultures to industrialization.
Have you got a blueprint to show
him, when you return? Can you trace
out the history of Genoa for this past
half century and say, this war was
necessary for progress—but that
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should have been avoided? Or is this
whole free competition program of
yours actually nothing but chaos
which sometimes works out wonder-
fully for some nations, but actually
destroys others? You have scorned
our methods, our collectivized society
—but when we return, we’ll have a
blueprint of how we arrived where
we are.”

Gunther banged the table with his
gavel. “Just a moment. Is there any
reason why we have to listen to these
accusations when—"

Watson held up a hand curtly,

“Let us finish, If you have somethmg
to say, we'll gladly listen when we're
through.™

Gunther was flushed but he snap-
ped, "Go ahead then, but don’t think
any of we Genoese are being taken
n.

Watson said, ""True enough, it took
us a time to unite our people . . ."

“Time and blood,”” Peter Mac-
Donald muttered.

“. . . But once underway the Tex-
cocan State has moved on 1n a pro-
gression unknown in any of the
Genoese nations. To industrialize a
society you must reach a certain tak-
ing off point, a2 point where you have
sufficient industry, particularly steel,
sufficient power, sufhcient scientists,
technictans and skilled workers.
Once that point has been reached you
can move 1n almost a geometric pro-
gression. You build a steel mill and
with the steel produced you build
two more mills the following year,
which 1n turn gives you the material
for four the next year.”
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Buchwald grunted his disbelief.

Watson looked up and down the
line of Genoese, the Earthmen as well
as the natives. "'On Texcoco we have
now reached that point. We have a
trained, eager population of over one
billion persons. Our universities are
turning out highly trained effectives
at the rate of more than twenty muil-
lion a year, We have located all the
raw materials we will need. We are
now under way.”” He looked at them
in heavy amusement. “By the end of
the next decade we will bury you.”

Martin Gunther said calmly, “Are
you through?”

“Yes, For the time,’ Watson
nodded.

“"Very well. Then this 1s our pro-
gress report. In the past forty years
we have eliminated feudalism in all
the more advanced countries. Even in
the remote areas the pressures of our
changing world are bringing them
around. The populace of these coun-
tries will no longer stand to one side
while the standard of living on the
rest of Genoa grows so rapidly. On
most of our planet, already the aver-
age family not only enjoys freedom
but a way of life far in advance of
that of Texcoco. Already modern
housing and household appliances arc
everywhere, Already both land cars
and aircraft are available to the ma-
jority. The nations have formed an
Inter-Continental League of govern-
ments so that it is unlikely that war
will ever touch us again. And this
is merely a beginning. In ten years,
continuing our freely competitive way
of developing, all will be living on a
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scale that only the wealthy can af-
ford today.”

He came to an end and stared
antagonistically at the Texcocans.

Taller said, "“There seems to be no
agreement.”’

Across the table from him the an-
cient Honorable Russ said, "It 1s dif-
ficult to measure. We seem to count
refrigerators and prvately owned
automobiles. You seem to ignore pet-
sonal standards and concentrate on

steel tonnage.”
The Texcocan scientist, Wiss, said

easily, “Given the steel mills, and
eventually automobiles and refrigera-
tors will run off our assembly lines
like water, and will be available for
everyone, not just those who can af-

ford to buy them.”
'Hm-m-m, eventually,” Peter Mac-

Donald laughed nastily.

The atmosphere was suddenly hos-
tile. Hostile beyond anything that had
gone before in earlier conferences.

And then Martin Gunther said
without inflection, "I note that you
have removed from the Pedagogue’s
library the information dealing with
nuclear fission.”

“For the purpose of study,” Dick
Hawkins said smoothly.

“Of course,”” Gunther said, “'Did
you plan to return it in the imme-
diate future?”

“I'm afraid our studies will take
some time,” Watson said flatly.

“1 was afraid so,”” Gunther said.
“Happily, I took the precaution of
making microfilms of the material in-
volved more than a year ago.”

Barry Watson pushed his chair

back. *"We seem to have accomplished
what was possible by this confer-
ence,” he said. “If anything.” He
looked to right and left at his cohorts.
“Let’s go.”

They came stiftfly erect. Watson
turned on his heel and started for the
door.

As they left, Natt Roberts turned
for a moment and said to Gunther,
“One thing, Martin, During this next

ten years you might consider whether

or not half a century has been enough
to accomplish our task. Should we
consider staying on? I would think
the Co-ordinator would accept any
recommendation along this line that
we might make.”

The Genoese contingent looked
after him, long after he was gone.

Finally Martin Gunther said, "Bar-
on Leonar, I think it might be a good
idea if you began putting some of
your men to work on making steel
alloys suitable for spacecraft. The
way things are developing, perhaps
we'll be needing them.”

Buchwald and MacDonald looked
at him unblinkingly,

X1I.

It was fifty years to a day since the
Pedagogue had first gone into orbit
about Rigel. Five decades have
passed. Half a century. ;

Of the original crew of the Peda-
gogue, six now gathered in the lounge
of the spaceship. All of them had
changed physically. Some of them
softer to the point of flabbiness; some
harder both of body and soul.
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Barry Watson, Natt Roberts, Dick
Hawkins, of the Texcocan team.

Martin Gunther, Peter Mac-
Donald, Fredric Buchwald, of the
Genoese.,

The gathering wasn’t so large as
the one before. Only Taller and the
scienttst Wiss attended from Tex-
coco; only Baron Leonar and the son
of Honorable Russ from Genoa.

From the beginning they stared
with hostility across the conference
table. Even the pretense of amiability
was gone.

Watson rapped finally. “I am not

going to dwell upon the measures you

have been taking that can only be
construed as military ones aimed
eventually at the Texcocan State.”

Martin Gunther laughed nastily.
“Is your implication that your own
people have not taken the same mea-
sures, in fact, inaugurated them!”

Watson said, “As I say, I have no
intention of even discussing this.
Surely we can arrive at no agreement.
There 1s one point, however that we
should consider on this occasion.”

The corpulent Peter MacDonald
wheezed, "Well out with it!"

Natt Roberts said, I mentioned
the matter to you at the last meeting.”

“Ah, yes,” Gunther nodded. *‘Just
as you left. We have considered it.”

The Texcocans waited for him to
go on.

“If T understand you,” Gunther
said, “you think we should recon-
sider returning to Terra City at this
tume.”

“It should be discussed,” Watson
nodded., “"Whatever the , . . ah .
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temporary difficulties between us, the
original project of the Pedagogue is
still our duty.”

The three of the Genoese team
nodded their agreement.

“And the problem becomes, have
we accomplished completely what we
set out to do? And, further, is 1t nec-
essary, or at least preferable, for us
to stay on and continue administra-
tion of the progress of the Rigel
planets?”

They thought about it.

Buchwald said hesitantly, “It has
been my own belief that Genoa 1s not
quite ready for us to let loose the
. . . ah, reins. If we left now, I am
not sure—"

Roberts said, ‘'Same applies to Tex-
coco. The State has made fabulous
strides, but I am not sure what would
happen if we leaders were to leave.
There might be 2 complete collapse.”

Watson said, ""We seem to be iIn
basic agreement. Is a suggestion in
order that we extend, for another
twenty-five years, at least, this ex-

pedition’s work ?"

Dick Hawkins said, *"The Office of
Galactic Colonization—"'

MacDonald said smoothly, Wil
undoubtedly send out a ship to in-
vestigate, We shall simply inform
them that things are not as yet pro-
pitious to our leaving, that another
twenty-five years is in order, Since we
are on the scene, undoubtedly our
recommendation will be heeded.”

Watson looked from one Earthman

to the next, “We are in agreement?”
Each in turn nodded.
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Peter MacDonald said, “"And do
you all realize that here we have a
unique situation that might be ex-
ploited for the benefit of the whole
race?”’ |

They looked to him, questioningly.

“The dynamic we find in Genoa—
and Texcoco, too, for that matter,
though we disagree on so many fun-
damentals—is beyond that in the
Solar System. These are new planets,
new ambitions are alive. We have at
our fingertips man’s highest develop-
ments, evolved on Earth, But with
this new dynamic, this freshness,
might we not in time push even be-
yond old Earth?”

“You mean—"" Natt Roberts said.

MacDonald nodded. “What par-
ticular of value is gained by our
uniting Genoa and Texcoco with the
so-called Galactic Commonwealth?
Why not press ahead on our own?
With the vigor of these new races we
might well leave Earth far be-
hind.”

Watson mused, "Carrying your
suggestion to the ultimate, who is to
say that one day Rigel might not
become the new center of the human
race, rather than Sol?”

“A point well taken,”
agreed.

“"No,” Taller said softly.

The six Earthmen turned hostile
eyes to him.

“This particular matter does not
concern you, Generalissimo,” Watson
rapped at him,

Taller smiled his amusement at that

and came to his feet,
“No,"” he said. "1 am afraid that

Gunther

hard though it might be for you to
give up the powers you have held so
long, you Earthlings are going to have
to return to Terra City, from whence
you came."”’

Baron Leonar said
agreement, “'Obviously.”

“What is this?” Watson rapped.
“I'm not at all amused.”

The Honorable Russ stood also.
““There 1s no use prolonging this. 1
have heard you Earthlings say, more
than once, that man adapts to pre-
serve himself. Very well, we of
Genoa and Texcoco are adapting to
the present situation. We are of the
belief that if you are allowed to re-
main 1n power we of the Rigel planets
will be destroyed, probably in an
atomic halocaust. In self-protection
we have found it necessary to unite,
we Genoese and Texcocans. We bear
you no ill will far to the contrary.
However, it is necessary that you all
return to Earth, You have impressed
upon us the aforementioned truism
that man adapts but in the Peda-
gogue’s library 1 have found another
that also applies. Power corrupts,
and absolute power corrupts abso-
lutely.”

There were heavy automatics in
the hands of Natt Roberts and Dick
Hawkins. Barry Watson leaned back
in his chair, his eyes narrow. “How'd
you ever expect to get away with this
sort of treason, Taller?”

Martin Gunther blurted, “Or you,

Russ ?”’

Wiss, the Texcocan scientist, held
his wrist radio to his mouth and said,
“"Come in now.”

in gentle
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Dick Hawkins thumbed back the
hammer of his hand gun.

“"Hold it a minute, Dick,” Barry
Watson said. “I don't like this.”” To
Taller he rapped, “What goes on
here? Talk up, you're just about a
dead man."”

And 1t was then that they heard
the scraping on the outer hull.

The six Earthmen looked at the
overhead, dumfounded.

"1 suggest you put up your weap-
ons,” Taller said quietly, “At this
late stage I would hate to see further
bloodshed."

In moments they heard the open-
ing and closing of locks and foot-
steps along the corridor, The door
opened and in stepped,

Joe Chessman, Amschel Mayer,
Mike Dean, Louis Rosetti, and an
emaciated Jerry Kennedy. Their ex-
pressions ran the gamut from sheep-
ishness to blank haughtiness.

MacDonald bug-eyed. "“Dean . . .
Rosetti . . . the Temple priests burned
you at the stake!”

They grinned at him, shamefaced.
“"Guess not,”” Dean said. ‘“We were
kidnaped. ““We’'ve been teaching basic
sctence, in some phony monastery.”

Watson's face was white, Joe,"” he
said.

“Yeah,” Joe Chessman growled.

“You sold me out. But Taller and
the Texcocans thought I was still of
some use.’’

Amschel Mayer snapped, bitterly,
“And now if you fools will put down
your stupid guns, we’ll make the final
arrangements for returning this ex-
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pedition to Terra City. Personally, I'll
be glad to get away!”

Behind the five resurrected Earth-
men. were a sea of faces representing
the foremost figures of both Texcoco
and Genoa in every field of endeavor,
At least fifty of them in all.

As though protectively, the eleven
Earthmen ganged together at the far
side of the messtable they’d met over
so often.

Martin Gunther, his expression
dazed, said, I . . . I don’t—"

Taller resumed his spokesmanship.
“From the first the most progressive
elements on both Texcoco and Genoa
realized the value of your expedition
and have been in fundamental sym-
pathy with the aims the Pedagogue
originally had. Primitive life is not
idyllic. Until man is free from na-
ture’s tyranny and has solved the
basic problems of sufficient food,
clothing, shelter, medical care and
education for all, he is unable to real-
ize himself. So we co-operated with
you to the extent we found possible.”

His smile was grim. "'I am afraid
that almost from the beginning, and
on both planets, your very actions de-
veloped an . . . underground, I be-
lieve you call it. Not an overt one,
since we needed your assistance to
build the new industrialized culture
you showed us was possible. We even
protected you against yourselves, since
it soon became obvious that if left
alone you'd destroy each other in
your addition to power.”

Baron Leonar broke in. "Don't
misunderstand. It wasn’t until the
past couple of decades that this
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underground which had sprung up
independently on both planets,
amalgamated.”

Barry Watson blurted, “But Joe
. . . Chessman—"" he refused to meet
the eye of the man he’d condemned.

Taller said, “From the first you
made no effort to study our customs.
If you had, you'd have realized why
my father allied himself to you after
you'd killed Taller First. And why I
did not take my revenge on Chess-
man after he’d killed Reif. A Khan's
first training is that no personal emo-
tion must interfere with the needs of
the People. When you turned Joe
Chessman over to me, I realized his
education, his abilities were too great
to destroy. We sent him to a moun-
tain university and have used him
profitably all these years. In fact, it
was Chessman who finally brought
us to space travel.”

“That’s right,”” Buchwald blurted.
"You've got a spaceship out there.
How could you possibly—?"’

Taller said mildly, “"There are but
a handful of you, you could hardly
keep track of two whole planets and
all that went on upon them.”

Amschel Mayer said bitingly, “All
this can be gone over on our return
to Terra City. We'll have a full year
to explain to ourselves and each other
why we became such complete idiots.
I was originally head of this expedi-
tion—before my supposed friends
railroaded me to prison—does anyone
object tf I take over again?”

“No,” Joe Chessman growled.

The others shook their heads.

Taller said, '“There is but one other
thing. In spite of how you may feel
at this moment of embarrassment,
basically you have succeeded in your
task. That is, you have brought Tex-
coco and Genoa to an industrialized
culture, We hold various reservations
about how you accomplished this.
However, when you return to your
Co-ordinator of Galactic Coloniza-
tion, please inform him that we are
anxious to receive his ambassadors.
The term is ambassadors and we will
expect to meet on a basis of equality.
Surely in all Earth’s millennia of
social evolution man has worked out
something better than either of your
teams have built here, We should
like to be instructed.”

Dick Hawkins said stiffly, “We
can instruct you on Earth’s present
socio-economic system.”

“I am afraid we no longer trust
you, Richard Hawkins. Send others—
uncorrupted by power, privilege or
great wealth.”

When they had gone and the sound
of their departing spacecraft had
faded, Amschel Mayer snapped, "We
might as well get underway. And
cheer up, confound it, we have lots
of time to contrive a reasonable re-
port tor the Co-ordinator.”

Jerry Kennedy managed a thin
grin, almost reminiscent of the
younger Kennedy of the first years on
Genoa. “Say,” he said, "I wonder if
we'll be granted a good long vaca-
tion before being sent on another
assignment.’’

THE END
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PUSHBUTTON
WAR

By JOSEPH P. MARTINO

In one place, a descendant of the Vikings rode
a ship such as Lief never dreamed of; from
another, one of the descendants of the Caesars,
and here an Apache rode a steed such as never

roamed the plains. But they were warriors all.

Hlustrated by Schoenherr
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se=——- HE hatch swung open,
{_= admitting a blast of
| clad in a heavy, fur-
lined parka. He quickly

man in the pilot’s couch.

“0O.K., Harry. I'll take over now.

“The heading gyro i1n the auto-
pilot is still drifting. Did you write

“Yeah. They said that to replace
it they’d have to put the ship in the
going through periodic inspection. I
guess we’ll have to wait. They can’t
With the hangar full, we must be
pretty close to the absolute minimum
fly.”

"O.K. Let me check out with the
thumbed the intercom button and
spoke into the mike: “RI 276 to
watch.”

When the tower acknowledged, he
ship. With smooth, experienced mo-
tions, he disconnected the mike cable,
ing air hose, electrical heating cable,
and dehumidifier hose which con-
donned the parka and gloves his
relief had worn, and stepped through
vator. Even through the heavy parka,
the cold air had a bite to it. As the

Arctic air and a man
closed the hatch and turned to the
Anything to report?”’
it up for Maintenance?”
hangar, and it’s full now with ships
just give us another ship, either.
for ships on the line and ready to
tower, and she’ll be all yours.” He
tower. Major Lightfoot going off
began to disconnect himself from the
oxygen hose, air pressure hose, cool-
nected his flying suit to the ship. He
the hatch onto the gantry crane ele-
elevator descended, he glanced to

the south, knowing as he did so that
there would be nothing to see. The
sun had set on November 17th, and
was not due up for three more
weeks. At noon, there would be a
faint glow on the southern horizon,
as the sun gave a reminder of its
existence, but now, at four in the
morning, there was nothing. As he
stepped off the elevator, the ground
crew prepared to roll the gantry crane
away from the ship. He opened the
door of the waiting personnel carrier
and swung aboard. The inevitable
cry of “‘close that door” greeted him
as he entered. He brushed the parka
hood back from his head, and sank
into the first empty seat. The heater
struggled valiantly with the Arctic
cold to keep the interior of the per-
sonnel carrier at a tolerable tempera-
ture, but it never seemed able to do
much with the floor. He propped his
feet on the footrest of the seat ahead
of him, spoke to the other occupant
of the seat.

Hi, Mike."”

“Hi, Harry. Say, what's your watch
schedule now?”

“I've got four hours off, back on
for four, then sixteen off. Why?"”

“Well, a few of us are getting
up a friendly little game before we
go back on watch. I thought you
might want to join us.”

“Well, I—"

“Come on, now. What's your ex-
cuse this time for not playing cards?”

“To start with, I'm scheduled for a
half hour in the simulator, and
another half hour in the procedural
trainer, Then if I finish the exam 1n
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my correspondence course, I can get
it on this week's mail plane. If I
don’t get it in the mail now, I'll
have to wait until next week.”

“All right, T'll let you off this
ttme. How's the course coming?”

“This is the final exam. If 1 pass,
I'll have only forty-two more credits
to go before I have my degree in Ani-
mal Husbandry.”

“What on earth do you want with
a degree like that?”

"I keep telling you. When I re-
tire, I'm going back to Oklahoma and
raise horses. If I got into all the
card games you try to organize, I'd
retire with neither the knowledge to
run a horse ranch, nor the money to
start one.”

"But why raise horses? Cabbages,
[ can see. Tomatoes, yes. But why
horses 2’

“Partly because there’s always a
market for them, so I'll have a fair
amount of business to keep me eating
regularly. But mostly because I like
horses. I practically grew up in the
saddle. By the time I was old enough
to do much riding, Dad had his own
ranch, and I helped earn my keep
by working for him. Under those
circumstances, I just naturally learned
to like horses.”

“Guess I never thought of it like
that. I was a city boy myself. The
only horses I ever saw were the ones
the cops rode. I didn’t get much
chance to became familiar with the
beasts."

“Well, you don’t know what you
missed. It’s just impossible to describe
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what 1t’s like to use a high-spirited
and well-trained horse in your daily
work. The horse almost gets to sense
what you want him to do next. You
don’t have to direct his every move.
Just a word or two, and a touch
with your heel or the pressure of
your knee against his side, and he’s
got the i1dea. A well-trained horse is
perfectly capable of cutting a partic-
ular cow out of a herd without any
instructions beyond showing him
which one you want."”

“It’s too bad the Army did away
with the cavalry. Sounds like you
belong there, not in the Air Force.”

“No, because if there’s anything
I like better than riding a good
horse, it’s flying a fast and responsive
airplane. I've been flying fighters for
almost séventeen years now, and I'll
be quite happy to keep flying them
as long as they'll let me. When I
can’t fly fighters any more, then I'll
go back to horses. And much as 1
like horses, I hope that’s going to be
a long time yet.”

“You must hate this assignment,
then. How come I never hear you
complain about it?”

“The only reason I don’t complain
about this assignment is that I vol-
unteered for it. And I've been kick-
ing myself ever since. When I heard
about the Rocket Interceptors, 1 was
really excited. Imagine a plane fast
enough to catch up with an invading
ballistic missile and shoot it down.
I decided this was for me, and jump-
ed at the assignment. They sounded
like the hot fighter planes to end all
hot fighter planes. And what do I
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find? They’re so expensive to fly that
we don’'t get any training missions.
I've been up in one just once, and
that was my familiarization flight,
when I got into this assignment last
year. And then it was only a ride in
the second seat of that two-seat ver-
sion they use for checking out new
pilots. I just lay there through the
whole flight. And as far as I could
see, the pilot didn’t do much more.
He just watched things while the
autopilot did all the work.”

“Well, don’t take it too hard. You
might get some flights.”

“That’s true. They do mistake a
meteor for a missile now and then.
But that happens only two or three
times a year. That's not enough. I
want some regular flying. I haven'’t
got any flying time in for more than
a year. The nearest I come to flying
1s my time in the procedural trainer,
to teach me what buttons to push,
and in the simulator, to give me the
feel of what happens when I push
the buttons.”

“That’s O.K. They still give you
your flying pay.”

"I know, but that's not what I'm
after. 1 fly because I love flying. I
use the flying pay just to keep up the
extra premiums the insurance com-
panies keep insisting on so long as I
indulge my passion for fighter
planes.”

"I guess about the only way you
could get any regular flying on this
job would be for a war to come
along.”

“That’s about it. We'd fly just as
often as they could recover our ships

and send us back up here for another
launch. And that would go on until
the economy on both sides broke
down so far they couldn’t make any
more missiles for us to chase, or
boosters to send us up after them.
No thanks. I don't want to fly that
badly. I like civilization.”

“In the meantime, then, you ought
to try to enjoy it here. Where else
can you spend most of your working
hours lying flat on your back on the
most comfortable couch science can
devise?”

“That's the trouble. Just lying
there, where you can’t read, write,
talk, or listen. It might be O.K. for
a hermit, but I'd rather fly fighter
planes. Here's the trainer building.
I've got to get out.”

Seven o'clock. Harry Lightfoot
licked the flap on the envelope,
sealed it shut, stuck some stamps on
the front, and scrawled “AIR MAIL"
under the stamps. He dropped the
letter into the “"STATESIDE" slot.
The exam hadn’t been so bad. What
did they think he was, anyway? A
city slicker who had never seen a
live cow in his life? He ambled into
the off-duty pilots’ lounge. He had
an hour to kill before going on
watch, and this was as good a place
as any to kill it. The lounge was al-
most empty. Most of the pilots must
have been asleep. They couldn’t all
be in Mike's game. He leaned over
a low table in the center of the room
and started sorting through the stack
of magazines,
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“Looking for anything in particu-
lar, Harry?”

He turned to face the speaker.
“No, just going through these fugi-
tives from a dentist’s office to see if
there’s anything I haven’t read yet.
I can’'t figure out where all the new
magazines go. The ones tn here al-
ways seem to be exactly two months
old.”

“Here's this month’s Western
Storses. I just finished it. It had some
pretty good stories in it.”

“No, thanks  the wrong side al-
ways wins in that one.”

“The wrong . . . oh, I forgot. I
guess they don’t write stories where
your side wins.”

“It's not really a question of ‘my
side’. My tribe gave up the practice
of tribal life and tribal customs over
fifty years ago. I had the same educa-
tion 1n a public school as any other
American child. 1 read the same
newspapers and watch the same TV
shows as anyone else. My Apache
ancestry means as little to me as the
nationality of his immigrant ancestors
means to the average American, I
certainly don’t consider myself to be
part of a nation still at war with the
‘palefaces’.”

“Then what’s wrong with Western
stories where the United States Cav-
alry wins?"’

“That’s a different thing entirely.
Some of the earliest memories I have
are of listening to my grandfather
tell me about how he and his friends
fought against the horse-soldiers
when he was a young man. I imagine
he put more romance than historical
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accuracy into his stories. After all,
he was telling an eager kid about the
adventures he’d had over fifty years
before. But at any rate, he definitely
fixed my emotions on the side of the
Indians and against the United States
Cavalry. And the fact that culturally
I'm descended from the Cavalry
rather than from the Apache Indians
doesn’t change my emotions any.”

“I 1magine that would have a
strong effect on you. These stories
are really cheering at the death of
some of your grandfather’s friends.”

“Oh, it's worse than that. In a lot
of hack-written stories, the Indians
are just convenient targets for the
hero to shoot at while the author
gets on with the story. Those stories
are bad enough. But the worst are
the ones where the Indians are de-
picted as brutal savages with no re-
deeming virtues. My grandfather
had an elaborate code of honor which
governed his conduct in battle. It
was different from the code of the
people he fought, but it was at least
as rigid, and deviations from it were
punished severely. He'd never read
Clausewitz. To him, war wasn't an
'‘Instrument of National Policy’. It
was a chance for the individual war-
rior to demonstrate his skill and
bravery. His code put a high premi-
um on individual courage in combat,
and the weakling or coward was
crushed contemptuously. I don’t even
attempt to justify the Indian treat-
ment of captured civilians and
noncombatants, but nevertheless, I
absorbed quite a few of my grand-
father’s ideals and views about war,
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and it's downright disgusting to see
him so falsely represented by the au-
thors of the run-of-the-mill Western
story or movie.”

“Well, those writers have to eat,
too. And maybe they can’t hold an
honest job. Besides, you don't still
look at war the way your grandfather
did, do you? Civilization requires
plenty of other virtues besides cour-
age 1n combat, and we have plenty
of better ways to display those
virtues. And the real goal of the
fighting man is to be alive after the
war so he can go home to enjoy
the things he was fighting for.”

"No, I hadn’t been in Korea long
before I lost any notions I might
have had of war as the glorious ad-
venture my grandfather described it
to be. It’s nothing but a bloody busi-
ness, and should be resorted to only
if everything else fails. But I still
think the individual fighter could do
a lot worse than follow the code that
my grandfather believed in.”

“That’s so, especially since the
coward usually gets shot anyway; if
not by the enemy, then by his own
side. Hey, it's getting late! I've got
some things to do before going on
watch. Be seeing you.”

“"O.K. I'll try to find something
else here I haven’t read yet.”

Eight o’'clock. Still no sign of the
sun. The stars didn’t have the sky
to themselves, however. Two or three
times a2 minute a meteor would be
visible, most of them appearing to
come from a point about halfway
between the Pole Star and the eastern

horizon. Harry Lightfoot stopped the
elevator, opened the hatch, and step-
ped in.
“She’s all yours, Harry. I've al-
ready checked out with the tower.”
“O.K. That gyro any worse?”
“No, it seems to have steadied a

bit. Nothing else gone wrong,
either.”

“Looks like we're in luck for a
change.”

“Let me have the parka and Tl
clear out. I'll think of you up here
while I'm relaxing. Just imagine; a
whole twenty-four hours off, and not
even any training scheduled.”

“Someone slipped up, I'll bet. By
the way, be sure to look at the fire-
works when you go out. They're
better now than I've seen them at
any time since they started.”

““The meteor shower, you mean?
Thanks. I'll take a look. T'll bet
they're really cluttering up the radar
screens. The Launch Control Ofhcer
must be going quietly nuts.”

The Launch Control Officer wasn’t
going nuts. Anyone who went nuts
under stress simply didn’'t pass the
psychological tests required of pro-
spective Launch Control Officers.
However, he was decidedly unhap-
py. He sat in a dimly-lighted room,
facing three oscilloscope screens. On
each of them a pie-wedge section was
illuminated by a white line which
swept back and forth like a wind-
shield wiper. Unlike a windshield
wiper, however, it put little white
blobs on the screen, instead of remov-
ing them. Each blob represented
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something which had returned a radar
echo. The center screen was his own
radar. The outer two were televised
images of the radar screens at the
'stattons a2 hundred miles on either
side of him, part of a chain of sta-
tions extending from Alaska to
Greenland. In the room, behind him,
and facing sets of screens similar to
his, sat his assistants. They located
the incoming objects on the screen
and set automatic computers to de-
termining velocity, trajectory, and
probable impact point.

This information appeared as coded
symbols beside the tracks on the
center screen of the Launch Control
Officer, as well as all duplicate
screens. The Launch Control Officer,
and he alone, had the responsibility
to determine whether the parameters
for a given track were compatible
with an invading Intercontinental
Ballistic Missile, or whether the track
represented something harmless. If
he failed to launch an interceptor
at a track that turned out to be
hostile, it meant the death of an
American city. However, if he made
a habit of launching interceptors at
false targets, he would soon run out
of interceptors. And only under the
pressure of actual war would the
incredible cost of shipping in more
interceptors during the winter be
paid without a second thought.
Normally, no more could be shipped
in until spring. That would mean a
gap in the chain that could not be
covered adequately by interceptors
from the adjacent stations. 2

His screens were never completely
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clear. And to complicate things, the
Quadrantids, which' start every New
Year's Day and last four days, were
giving him additional trouble. Each
track had to be analyzed, and the
presence of the meteor shower great-
Iy increased the number of tracks he
had to worry about. However, the
worst was past. One more day and
they would be over. The clutter on
his screens would drop back to not-
mal.

Even under the best of circum-
stances, his problem was bad. He was
hemmed in on one side by physics,
and on the other by arithmetic. The
most probable direction for an attack
was from over the Pole. His radar
beam bent only slightly to follow
the curve of the Earth. At great
range, the lower edge of the beam
was too far above the Earth's surface
to detect anything of military signifi-
cance. On a minimum altitude tra-
jectory, an ICBM aimed for North
America would not be visible until
it reached 83° North Latitude on the
other side of the Pole. One of his
interceptors took three hundred
eighty-five seconds to match trajec-
tories with such a missile, and the
match occurred only two degrees of
latitude south of the station. The
invading missile traveled one degree
of latitude in fourteen seconds. Thus
he had to launch the interceptor
when the missile was twenty-seven
degrees from intercept. This turned
out to be 85° North Latitude on the
other side of the Pole. This left him
at most thirty seconds to decide
whether or not to intercept a track
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crossing the Pole. And 1f several
tracks were present, he had to split
that time among them. If too many
tracks appeared, he would have to
turn over portions of the sky to his
assistants, and let them make the
decisions about launching. This
would happen only if he felt an at-
tack was in progress, however.
Low-altitude satellites presented
him with a serious problem, since
there is not a whole lot of difference
between the orbit of such a satellite
and the trajectory of an ICBM.
Fortunately most satellite orbits were
catalogued and available for compari-
son with incoming tracks. However,
once in a while an unannounced
satellite was launched, and these
could cause trouble. Only the pre-
vious week at a station down the line,
an interceptor had been launched at
an unannounced satellite. Had the
pilot not realized what he was chas-
ing and held his fire, the internation-
al complications could have been
serious. It was hard to imagine World
War III being started by an erroneous
interceptor launching, but the State
Department would be hard put to
soothe the feelings of some intensely
nationalistic country whose expensive
new satellite had been shot down.
Such mistakes were bound to occur,
but the Launch Control Officer pre-
ferred that they be made when some-
one else, not he, was on watch. For
this reason he attempted to anticipate
all known satellites, so they would
be recognized as soon as they appear-

ed.
According to the notes he had

made before coming on watch, one
of the UN’s weather satellites was
due ower shortly. A blip appeared on
the screen just beyond the 83° Iati-
tude line, across the Pole. He checked
the time with the satellite ephemeris.
If this were the satellite, it was
ninety seconds early. That was too
much error in the predicted orbit of
a well-known satellite. Symbols
sprang Into existence beside the
track. It was not quite high enough
for the satellite, and the velocity was
too low. As the white line swept
across the screen again, more symbols
appeared beside the track. Probable
impact point was about 40° Latitude.
It certainly wasn’t the satellite. Two
more blips appeared on the screen,
at velocities and altitudes similar to
the first. Each swipe of the white line
left more new tracks on the screen.
And the screens for the adjacent sta-
tions were showing similar behavior.
These couldn’t be meteors.

The Launch Control Officer slap-
ped his hand down on a red push-
button set into the arm of his chair,
and spoke into his mike, “Red Alert.
Attack 1s 1n progress.” Then switch-
ing to another channel, he spoke to
his assistants: “Take your pre-as-
signed sectors. Launch one interceptor
at each track identified as hostile.”
He hadn’t enough interceptors to
double up on an attack of this size,
and a quick glance at the screens
for the adjacent stations showed he
could expect no help from them.
They would have their hands full.
In theory, one interceptor could
handle a missile all by itself. But the
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theory had never been tried in com-
bat. That lack was about to be sup-
plied.

Harry Lightfoot heard the alarm
over the intercom. He vaguely un-
derstood what would happen before
his launch order came. As each
track was identified as hostile, a com-
puter would be assigned to it. It
would compute the correct time of
launch, select an interceptor, and
order it off the ground at the correct
time. During the climb to intercept,
the computer would radio steering
signals to the interceptor, to assure
that the intercept took place in the
most efficient fashion. He knew RI
276 had been selected when a green
light on the instrument panel flashed
on, and a clock dial started indicating
the seconds until launch. Just as the
clock reached zero, a relay closed be-
hind the instrument panel. The solid-
fuel booster ignited with a roar. He
was squashed back into hts couch
under four gees’ acceleration.

Gyroscopes and acceleration-meas-
uring instruments determined the
actual trajectory of the ship;
the navigation computer compared
the actual trajectory with the trajec-
tory set in before take-off; when a
deviation from the pre-set trajectory
occurred, the autopilot steered the ship
back to the proper trajectory. As the
computer on the ground obtained
better velocity and position informa-
tion about the missile from the
ground radar, it sent course correc-
tions to the ship, which were accepted
in the computer as changes to the
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pre-set trajectory. The navigation
computer hummed and buzzed; lights
flickered on and off on the instrument

panel; relays clicked behind the

panel. The ship steered itself toward
the correct intercept point. All this
automatic operation was required be-
cause no merely human pilot had re-
flexes fast enough to carry out an
intercept at twenty-six thousand feet
per second. And even had his reflexes
been fast enough, he could not have
done the precise piloting required
while being pummeled by this ac-
celeration.

As 1t was, Major Harry Lightfoot,
fighter pilot, lay motionless in his
acceleration couch. His face was dis-
torted by the acceleration. His
breathing was labored. Compressed-
air bladders in the legs of his gee-
suit alternately expanded and con-
tracted, squeezing him like the ob-
scene embrace of some giant snake,
as the gee-suit tried to keep his blood
from pooling in his legs. Without
the gee-suit, he would have blacked
out, and eventually his brain would
have been permanently damaged
from the lack of blood to carry
oxygen to it.

A red light on the instrument
panel blinked balefully at him as it
measured out the oxygen he required.
Other instruments on the panel in-
formed him of the amount of cooling
air flowing through his suit to keep
his temperature within the tolerable
range, and the amount of moisture
the de-humidifier had to carry away
from him so that his suit didn’t
become a steam-bath. He was sur-
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rounded by hundreds of pounds of
equipment which added nothing to
the performance of the ship; which
couldn’t be counted as payload; which
cut down on the speed and altitude
the ship might have reached without
them. Their sole purpose was to keep
this magnificent high-performance,
self-steering machine from killing its
load of fragile human flesh.

At one hundred twenty-eight sec-
onds after launch, the acceleration
suddenly dropped to zero. He breath-
ed deeply again, and swallowed re-
peatedly to get the salty taste out of
his throat. His stomach was uneasy,

but he wasn't spacesick. Had he been
prone to spacesickness, he would
never have been accepted as a Rocket
Interceptor pilot. Rocket Interceptor
pilots had to be capable of taking all
the punisfiment their ships could dish
out

He knew there would be fifty
seconds of free-fall before the rockets
fired again. One solid-fuel stage had
imparted to the ship a velocity which
would carry it to the altitude of the
missile 1t was to intercept. A second
solid-fuel stage would match trajec-

torites with the missile. Final cor-
rections would be made with the
liquid-fuel rockets in the third stage.
The third stage would then become
a glider which eventually would
carry him back to Earth.

Before the second stage was fired,
however, the ship had to be oriented
properly. The autopilot consulted its
gyros, took some star sights, and
asked the navigation computer some
questions. The answers came back 1n
seconds, an interva] which was sev-
eral hours shorter than a human
pilot would have required. Using the
answers, the autopilot started to

swing the ship about, using small
compressed-gas jets for the purpose.
Finally, satished with the ship’s
orientation, the autopilot rested. It
patiently awaited the moment, pre-
cisely calculated by the computer on
the ground, when it would fire the
second stage.

Major Harry Lightfoot, fighter
pilot, waited 1dly for the next move
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ot his ship. He could only fume 1n-
wardly. This was no way for an
Apache warrior to ride into battle.
What would his grandfather think
of a steed which directed itself into
battle and which could kill its rider,
not by accident, but in its normal
operation? He should be actively
hunting for that missile, instead of
lying here, strapped into his couch
so he wouldn’t hurt himself, while
the ship did all the work.

As for the missile, it was far to

the north and slightly above the ship.
Without purpose of its own, but
obedient to the laws of Mr. Newton

and to the wishes of its makers, it
came on inexorably. It was a sleek
aluminum cylinder, glinting in the
sunlight 1t had just recently entered.
On one end was a rocket-motor, now
stlent but still warm with the memory
of flaming gas that had poured forth
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from 1t only minutes ago. On the
other end was a sleek aerodynamic
shape, the product of thousands of
hours of design work. It was de-
signed to enter the atmosphere at
meteoric speed, but without burning
up. It was intended to survive the
passage through the air and convey
its contents intact to the ground. The
contents might have been virulent
bacteria or toxic gas, according to the
intenttons of its makers. Among its
brothers elsewhere in the sky this
morning, there were such noxious
loads. This one, however, was carry-
ing the complex mechanism of a

73



hydrogen bomb. Its destination was
an American city; its object to re-
place that city with an expanding
cloud of star-hot gas.

Suddenly the sleek cylinder dis-
appeared in a puff of smoke, which
quickly dissipated in the surrounding
vacuum. What had been a precisely-
built rocket had been reduced, by
carefully-placed charges of explosive,
to a collection of chunks of metal.
Some were plates from the skin and
fuel tanks. Others were large lumps
from the computer-banks, gyro plat-

form, fuel pumps, and other more
massive components. This was not
wanton destruction, however. It was
more careful planning by the same
brains which had devised the missile
itself. To a radar set on the ground
near the target, each fragment was
indistinguishable from the nose cone
carrying the warhead. In fact, since
the fragments were separating only
very slowly, they never would appear

as distinct objects. By the time the
cloud of decoys entered the atmos-
phere, its-more than two dozen mem-
bers would appear to the finest radar
available on the ground as a single
echo twenty-five miles across. It
would be a giant haystack in the
sky, concealing the most deadly
needle of all time. No ground-con-
trolled intercept scheme had any hope
of selecting the warhead from among
that deceptiwe cloud and destroying
it.

The cloud of fragments possessed
the same trajectory as the missile
originally had. At the rate it was

overtaking RI 276, 1t would soon
pass the ship by. The autopilot of
RI 276 had no intention of letting
this happen, of course. At the correct
instant, stage two thundered into life,
and Harry Lightfoot was again
smashed back into his acceleration
couch. Almost absentmindedly, the
ship continued to minister to his
needs. Its attention was focused on
its mission. After a while, the
ground computer sent some instruc-
tions to the ship. The navigation
computer converted these into a di-
rection, and pointed a radar antenna
in that direction. The antenna sent

forth a stream of questing pulses,
which quickly returned, confirming
the direction and distance to the on-
coming cloud of missile fragments.
A little while later, fuel pumps be-
gan to whine somewhere in the tail
of the ship. Then the acceleration
dropped to zero as the second-stage
thrust was terminated, There was a
series of thumps as explosive bolts
released the second stage. The whine
of the pumps dropped in pitch as
fuel gushed through them, and ac-
celeration returned in a rush. The
acceleration lasted for a few seconds,
tapered off quickly, and ended. A
light winked on on the instrument
panel as the ship announced its mis-
sion was accomplished.

Major Harry Lightfoot, fghter
pilot, felt a glow of satisfaction as
he saw the light come on. He might
not have reflexes fast enough to pilot
the ship up here; he might not be
able to survive the climb to inter-
cept without the help of a lot of
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fancy equipment; but he was still
necessary, He saw still one step
ahead of this complex robot which
had carried him up here. It was his
human judgment and his ability to
react correctly in an unpredictable
situation which were needed to locate
the warhead from among the cluster
of decoys and destroy it. This was a
job no merely logical machine could
do. When all was said and done, the
only purpose for the existence of this
magnificent machine was to put him
where he was now; in the same
trajectory as the missile, and slightly
behind it.

Harry Lightfoot reached for a red-
handled toggle switch at the top of
the instrument panel, clicked it from
AUTO to MANUAL, and changed
his status from passenger to pilot. He
had little enough time to work. He
could not follow the missile down
into the atmosphere; his ship would
burn up. He must begin his pull-out
at not less than two hundred miles
altitude. That left him one hundred
eighty-three seconds in which to lo-
cate and destroy the warhead. The
screen in the center of his instrument
panel could show a composite image
of the space in front of his ship,
based on data from a number of
sensing elements and detectors. He
switched on an infrared scanner. A
collection of spots appeared on the
screen, each spot indicating by its
color the temperature of the object
it represented. The infrared detector
gave him no range informatfen, of
course. But if the autopilot had done
its job well, the nearest fragment
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would be about ten miles away.
Thus even if he set off the enemy
warhead, he would be safe. At that
range the ship would not suffer any
structural damage from the heat, and
he could be down on the ground and
in a hospital before any radiation ef-
fects could become serious.

He reflected quickly on the pos-
sible temperature range of the mis-
sile components. The missile had been
launched from Central Asia, at night,
in January. There was no reason to
suppose that the warhead had been
temperature-controlled during the
pre-launch countdown. Thus it prob-
ably was at the ambient temperature
of the launch site, If it had been
fired in the open, that might be as
low as minus 70° F. Had it been
fired from a shelter, that might be
as high as 70° F. To leave a safety
margin, he decided to reject only
those objects outside the range plus
or minus 100° F. There were two
fragments at 500° F. He rejected
these as probably fragments of the
engine. Six more exhibited a2 tem-
perature of near minus 320°F.
These probably came from the liquid
oxygen tanks. They could be rejected.
That eliminated eight of the objects
on the screen. He had nineteen to
go. It would be a lot slower for the
rest, too,

He switched on a radar transmit-
ter. The screen blanked out almost
completely. The missile had included
a micro-wave transmitter, to act as a
jammer, It must have been triggered
on by his approach. It obviously
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hadn’t been operating while the ship
was maneuvering into position. Had
it been transmitting then, the auto-
pilot would simply have homed on
it. He switched the radar to a differ-
ent frequency. That didn’t work. The
screen was still blank, indicating that
the jammer was sweeping in fre-
quency. He next tried to synchronize
his radar pulses with the jammer, in
order to be looking when it was
quiet. The enemy, anticipating him,
had given the jammer a variable
pulse repetition rate. He switched off
the transmitter, and scanned the ra-
dar antenna manually. He slowly
swung it back and forth, attempting
to fix the direction of the jammer by
finding the direction of maximum
signal strength. He found that the
enemy had anticipated him again,
and the jammer’s signal strength
varied. However, he finally stopped
the antenna, satisfied that he had it
nointed at the jammer. The infrared
detector confirmed that there was
something in the direction the an-
tenna pointed, but it appeared too
small to be the warhead.

He then activated the manual
piloting controls. He started the fuel
pumps winding up, and swung the
ship to point normal to the line-of-
sight to the jammer. A quick blast
from the rockets sent the image of
the jammer moving sideways across
the screen. But, of greater importance,
two other objects moved across the
screen faster than the jammer, indi-
cating they were nearer the ship than
was the jammer. He picked the one
which appeared the nearest to him,

and with a series of maneuvers and
blasts from the rockets placed the
object between himself and the jam-
mer. He switched the radar on again.
Some of the jammer signal was still
leaking through, but the object,
whatever it was, made an effective
shield. The radar images were quite
sharp and clear.

He glanced at the clock. Nullify-
ing the jammer had cost him seventy-
five seconds. He'd have to hurry, in
order to make up for that time.
The infrared detector showed two
targets which the radar insisted
weren't there. He shifted radar
frequency. They still weren’t there.
He decided they were small frag-
ments which didn't reflet much
radar energy, and rejected them. He
set the radar to a linearly polarized
mode. Eight of the targets showed a
definite amplitude modulation on the
echo. That meant they were rotating
slowly. He switched to circular polar-
ization, to see if they presented a
constant area to the radar beam. He
compared the echoes for both modes
of polarization. Five of the targets
were skin fragments, spinning about
an axis skewed with respect to the
radar beam. These he rejected. Two
more were structural spars. They
couldn’t conceal a warhead. He re-
jected them. After careful examina-
tion of the fine structure of the echo
from the last object, he was able to
classify it as a large irregular mass,
probably a section of computer, wav-
ing some cables about. Its irregular-
ity weighed against its containing the
warhead. Even if it didn’t burn up
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in the atmosphere, its trajectory
would be too unpredictable.

He turned to the rest of the tar-
gets. Time was getting short. He ex-
tracted every conceivable bit of
information out of what his detectors
told him. He checked each fragment
for resonant frequencies, getting an
idea of the size and shape of each.
He checked the radiated infrared
spectrum. He checked the decrement
of the reflected radar pulse. Each
scrap of information was an indica-
tion about the identity of the frag-
ments. With frequent glances at the
clock, constantly reminding him of
how rapidly his time was running
out, he checked and cross-checked
the data coming in to him. Fighting
to keep his mind calm and his
thoughts clear, he deduced, inferred,
and decided. One fragment after an-
other, he sorted, discarded, rejected,
eliminated, excluded. Until the screen
was empty.

Now what? Had the enemy
camouflaged the warhead so that it
looked like a section of the missile’s
skin? Not likely. Had he made a mis-
take in his identification of the frag-
ments? Possibly, but there wasn't
time to recheck every fragment. He
decided that the most likely event
was that the warhead was hidden by
one of the other fragments. He swung
the ship; headed it straight for the
object shielding him from the jam-
mer, which had turned out to be a
section from the fuel tank. A short
blast from the rockets sent him drift-
ing toward the object. One image
on the screen broadened; split in two,
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A hidden fragment emerged from
behind one of the ones he had ex-
amined. He rejected it immediately.
Its temperature was too low. He was
almost upon the fragment shielding
him from the jammer. If he turned
to avoid it, the jammer would blank
out his radar again. He thought back
to his first look at the cloud of frag-
ments. There had been nothing be-
tween his shield and the jammer.
The only remaining possibility, then,
was that the warhead was being hid-
den from him by the jammer itself.
He would have to look on the other
side of the jammer, using the ship
itself as a shield. '

He swung out from behind the
shielding fragment, and saw his radar
images blotted out. He switched off
the radar, and aimed the ship slight-
ly to one side of the infrared image
of the jammer. Another blast from
the rockets sent him towards the
jammer. Without range information
from the radar, he would have to
guess 1ts distance by noting the rate
at which 1t swept across the screen.
The image of the jammer started to
expand as he approached it. Then it
became dumbbell shaped and split
in two.

As he passed by the jammer, he
switched the radar back on. That see-
ond 1mage was something which had
been hidden by the jammer. He look-
ed around. No other new objects
appeared on the screen. This had to
be the warhead. He checked it any-
way. Temperature was minus 40° F.
A smile flickered on his lips as he
caught the significance of the tem-
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perature. He hoped the launching
crew had gotten their fingers frozen
off while they were going through
the countdown. The object showed
no anomalous radar behavior, Be-
yond doubt, it was the warhead.
Then he noted the range. A mere
thirteen hundred yards! His own
missile carried a small atomic war-
head. At that range it would present
no danger to him. But what if it
triggered the enemy warhead? He
and the ship would be converted into
vapor within microseconds. Even 2
partial, low-efficiency explosion might

leave the ship so weakened that it

could not stand the stresses of return
through the atmosphere. Firing on
the enemy warhead at this range was
not much different from playing
Russian Roulette with a fully-loaded
revolver.

Could he move out of range of
the explosion and then fire? No.
There wete only twelve seconds left
before he had to start the pull-out.
It would take him longer than that
to get to a safe range, get into posi-
tion, and fire. He'd be dead anyway,
as the ship plunged into the atmos-
phere and burned up. And to pull
out without firing would be saving
his own life at the cost of the lives
he was under oath to defend. That
would be sheer cowardice.

He hesitated briefly, shrugged his
shoulders as well as he could inside
his flying suit, and snapped a switch
on the instrument panel. A set of
ctoss hairs sprang into existence on
the screen. He gripped a small lever

which projected up from his right
armrest: curled his thumb over the
firing button on top of it. Moving
the lever, he caused the cross hairs
to center on the warhead. He flicked
the firing button, to tell the fire con-
trol system that this was the target.
A red light blinked on, informing
him that the missile guidance system
was tracking the indicated target.

He hesitated again. His body
tautened against the straps holding
it in the acceleration couch. His right
arm became rigid; his fingers petri-
fied. Then, with a convulsive twitch
of his thumb, he closed the firing
circuit, He stared at the screen, un-
able to tear his eyes from the streak
of light that leaped away from his
ship and toward the target. The mis-
sile reached the target, and there was
a small flare of light, His radiation
counter burped briefly. The target
vanished from the radar, but the in-
frared detector insisted there was a
nebulous fog of hot gas, shot through
with a rain of molten droplets, where
the target had been. That was all. He
had destroyed the enemy warhead
without setting it off. He stabbed the
MISSION ACCOMPLISHED but-
ton, and flicked the red-handled
toggle switch, resigning his status as
pilot. Then he collapsed, nerveless,
into the couch.

The autopilot returned to control.
It signaled the Air Defense network
that this hostile track was no longer
dangerous. It received instructions
about a safe corridor to return to the
ground, where it would not be shot
at. As soon as the air was thick
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enough for the control surfaces to
bite, the autopilot steered intc the
safe corridor. It began the slow, te-
dious process of landing safely. The
ground was still a long way down.
The kinetic and potential energy of
the ship, if instantly transformed into
heat, was enough to flash the entire
ship into vapor. This tremendous
store of energy had to be dissipated
without harm to the ship and its oc-
cupant.

Major Harry Lightfoot, fighter
pilot, lay collapsed in his couch, ex-
hibiting somewhat less ambition
than a sack of meal. He relaxed to
the gentle massage of his gee-suit.
The oxygen control winked reassur-
ingly at him as it maintained a steady
flow. The cabin temperature soared,
but he was aware of it only from a
glance at a thermometer; the air
conditioning in his suit automatically
stepped up its pace to keep him com-
fortable. He reflected that this might
not be so bad after all. Certainly
none of his ancestors had ever had
this comfortable a ride home from
battle.

After a while, the ship had reduced
its speed and altitude to reasonable
values. The autopilot requested, and
received, clearance to land at its pre-
assigned base, It lined itself up with
the runway, precisely followed the
correct glide-path, and flared out just
over the end of the runway. The
smoothness of the touchdown was
broken only by the jerk of the drag
parachute popping open. The ship
came to 2 halt near the other end of
the runway. Harry Lightfoot discon-
nected himself from the ship and
opened the hatch. Carefully avoiding
contact with the still-hot metal skin
of the ship, he jumped the short dis-
tance to the ground. The low purr
of a motor behind him announced
the arrival of a tractor to tow the
ship off the runway.

“You'll have to ride the tractor
back with me, sir. We're 2 bit short
of transportation now.”

"O.K., sergeant. Be careful hook-
ing up. She’s still hot."

“"How was the flight, sir?”

“No sweat. She flies herself most
of the time.”

THE END
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THE EDITOR.
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REPORT

THE NATURE

OF THE
LUNAR SURFAGE

By JOHN BRUNNER

Maybe it isn’t true, and never has
been true ... but maybe it will be
just as they always said at that...

usirated by Schoenherr
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From: Ofhcer commanding Moon-
base One,

To: Officer commanding Project
Diana.

Subject: Experimental verification of

composition of Moon's sur-
face,

As a result of our successful at-
tempt to establish a manned post on
the surface of the Moon, we are now
in a position to give a definite an-
swer to a problem which has long
occupied the minds of astronomers:
viz., the composition of the surface
of our satellite.

Prior to our recent landing there
wete three hypotheses current. The
two generally accepted among ex-
perts were, first, that the surface of
the Moon consisted of a substance
not unlike the ash and lava poured
out by terrestrial volcanoes; or, sec-
ond, that much of the Moon was cov-
ered in fine dust, the result of a
continual bombardment by meteoric
particles, and consequently similar in
its chemical composition to the dust
existing 1n interplanetary space.

It 1s, however, the third hypothesis
—even more widely held than the
preceding two—which has been
strikingly confirmed by our on-the-
spot investigations.

Before going into precise details,
it 1s necessary to refer briefly to two
other points, To start with, according
to current theories about the forma-
tton of the solar system, the Earth
and the Moon were not—as formerly
held—originally balls of hot gas.
They are presumed to have condensed
out of a rotating cloud of compara-

tively cold gases and dust particles.
It 1s suspected that the complex or-
ganic molecules which later gave rise
to life, as we know it may, already
had been in existence when the
planets formed.

Scientists gave it as their consid-
ered opinion that, although they were
unable to detect any living creatures
on our satellite, nonetheless the raw
material, so to speak, from which life
developed on Earth might exist here.
It will be recalled that every possible
care was taken to sterilize all rockets
launched towards the Moon, for fear
that the presence of terrestrial bac-
teria might contaminate and perhaps
catalyze this stockpile of pre-otganic
molecules, depriving us of valuable
clues to the origin of life.

Second, it will be recalled that,
during the reconnaissance which pre-
ceded our successful landing, one of
the TV scanner missiles searching
for a suitable landing place went off
course and crashed not far from the
site which was eventually chosen for
our base. Since our arrival we have
carefully inspected the wreckage. The
difficulties under which we are now
compelled to work have delayed the
preparation of a full report on this
inspection; that will follow.

The crucial point which emerged,
however, was that the TV scanner
missile went off course owing to for-
eign matter in its guidance system. It
is requested that inquiries be insti-
tuted among the technicians at the
launching base with a view to estab-
lishing responsibility for this—it
should not in my submission be hard
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to discover which of the staff 1s so

inordinately fond of his stomach that
he takes sandwiches on the job, puts
them down while at work and for-
gets about them. Because that was
the nature of the foreign matter we
found: a large sandwich with one
bite taken out of it.

The impact, naturally, had broken
the rocket wide open, and the sand-
wich was in fact found a short dis-
tance away where it had been thrown
by the violence of the crash. It is
now, I am afraid, purely a matter for
speculation whether the content of
the sandwich had a uniquely deter-
minant effect; speaking for myself,
I'm pretty sute it did.

The scientists responsible for pre-
dicting- that terrestrial bacteria might

contaminate pre-organic molecules on
the Moon deserve congratulation for
the accuracy of their guesswork. The
man who left this sandwich in the
scanner missile deserves to be hang-
ed, drawn and quartered—but that’s
up to you at base. An alternative
suggestion is to bury him up to his
neck in a barre] full of the nice ripe
Limburger he likes in his sandwiches,
till he won't be able to look the stuft
in the face again. Then he’ll know
how we feel sitting up here, having
to breathe the stink with every lung-
ful of canned air.

In fact, you'll probably notice the
aroma on this memo.

I am in a position to state with
authority that thanks to his sandwich
the Moon is made of green cheese.

THE

IN TIMES TO GOME

It's been said repeatedly, by many people, that Creativity is a2 one-man
business. It's been said so often and so authoritatively that—if Hitler was
right about the Big Lie business—it would be Truth by now.

David Gordon, next month, has a story in which a very important variation
on that problem is brought out. Some men are geniuses in business; some
in knavery, and some—Ilike Al Capone, for instance—combine the two
talents. Some are geniuses at knavery, but not at business, and simply wind
up proving that crime doesn’t pay.

Then there are some who are geniuses in Science, but not in business . ..
and they wind up proving that Science doesn’t pay any better than crime.

Unless, of course, you do it, as Gordon suggests . . . By Proxy.”
‘THE EDITOR.

END
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Courtesy of the Mount Wilson and Palomar Observatories

Venus photographed with the 200-inch telescope near inferior
conjunction in blue light. Photographs taken in blue light show
only a blank disk the same as the planet appears to the eye. Only
photographs of Venus taken in ultraviolet light show markings.

NEEDED:
ONE APHRODITE PROJECT

By R. S. Richardson
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In the June 1949 issue of Astounding Science Fiction, Rich-
ardson published ‘“The Aphrodite Project’” concerning a
space-probe rocket sent to Venus. Recently, the United
States made a try in that direction. We still need, in actual
fact, an Aphrodite Project! Venus, in many respects, is
the least-known of all planets—yet the closest to Earth!

W ACK 1n 1948 this writer
P under the name of Philip
e—\\| Latham produced an ar-
”I !.}/ ) ticle — really fiction —
== for this magazme en-
titled “"The Aphrodite Project,”” which
purported to be a transcription of a
government report describing how a
rocket had been sent to Venus to
endow that solitary planet with a
satellite of its own. The article was
written 1n the same style as the
Smythe report on "Atomic Energy
for Military Purposes” which had
just come out. Apparently many peo-
ple at that time were quite ready to
believe it was possible to send a
rocket to Venus, for I understand
the editor recetved a flood of re-
quests for the number of the gov-
ernment bulletin giving the details
of the flight. (I believe most of the
requests came from engineers and
scientists who should have known
better. The science-fiction fans were
not so easily taken in.) The article
also related how the Venusian cloud

!;_mn

"'!ﬂ!!!”

layer had parted giving astronomers
a look at an enormous mountain on
the surface.

Today the idea of sending a rocket
probe to Venus is very much within
the realm of reality. Undoubtedly
such an instrument will add greatly
to our knowledge of this planet. Un-
til such a feat becomes possible, how-
ever, we will have to rest content
with observations made from Earth
in the usual way. Unfortunately, the
clouds have never rolled away to give
us so much as a single glimpse of
the surface below. Thus of necessity
all our information of Venus has
been gained from without the cloud
layer.

Still a Ilittle progress has been
made. Some of the most important of
the recent papers on Venus have been
in Russian and hence have received
little more than scant mention here.
Translations of these papers are now
available so that their results may be
given in detail. They are mostly by

Dr. N. A. Kosyrev of the Crimean
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Astrophysical Observatory, who stat-
tled the world about a year ago with
his observation of what he called a
“volcanic process” in the lunar crater
Alphonsus. His observations of Ven-
us are equally interesting if not so
spectacular tn nature.

I.

The first systematic series of pho-
tographs of Venus, that always show-
ed markings on the disk, were taken
by F. E. Ross at the Mount Wilson
Observatory 1n 1927. Astronomers
had had constderable luck in photo-
graphing Mars in light of different
colors when the planet was close n
1924 and 1926, which led them to
hope that the same technique could
be applied successfully to Venus.
Photographs of Mars in blue and
violet light showed a blank disk ex-
cept for the polar caps and possibly
a bright cloud. But photographs in
red light easily penetrated the at-
mosphere and clearly revealed the
surface features. Fast red and infra-
red sensitive emulsions were just be-
coming available. Was it not possible
that these would penetrate the at-
mosphere of Venus and show us the
surface features that had been so long
hidden from our view?

Unfortunately it didn't work out
that way. The red and even the in-
frared photographs of Venus still
showed only a blank disk. Photo-
graphs in blue light sometimes show-
ed markings faintly. And photo-
graphs taken in ultraviolet light al-
ways showed markings. Thus Venus

behaved in just the opposite way from
Mars. The markings revealed in ul-
traviolet light were evidently cloud
formation in the upper atmosphere
for they had no permanency but
changed from night to night. Due
to phase only a portion of the disk
was visible so that it was hard to tell
much about the structure of the mark-
ings, but they appeared to be bands
presumably parallel to the equator
of the planet.

The origin of these bands has long
been a puzzle. Ross explained them
as an effect of contrasts. He assumed
that the white surface we see consists
of a uniform shell of light cirrus
cloud overlying a dense yellowish at-
mosphere. This yellow atmosphere
arises from dense clouds of dust stir-
red up by surface winds. Occasionally
the white cloud cover is broken up,
revealing the yellowish or reddish
dust layers below. Ordinarily there
will be hardly enough contrast be-
tween the high cirrus cloud layer
and the yellow dust layer to be visible
to the eye or to be photographed in
visual light. But in ultraviolet light
the yellow dust layer looks black
while the white cloud layer is bright.
Hence, there i1s considerable contrast
between the two so that the markings
stand out strongly. Ross advanced this
explanation for the ultraviolet cloud
bands quite tentatively without em-
phasizing it in any way. The assump-
tion of a low-lying yellow dust layer
was in accord with the fact that the
color of the planet is slightly lemon-
1sh.

The reader may be surprised to
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hear that Venus is not pure white.
The yellowish color of Venus is
strikingly shown if the planet is
viewed in the daytime when terrestri-
al clouds are crossing the disk. Actual
measures show that Venus is slightly
redder than sunlight.

I1.

Ross’ explanation of the cloud
bands given above has stood for thir-
ty years, which will give the reader
some 1dea of the degree of activity
in this field. In the fall of 1953
Kosyrev decided to photograph the
spectrum of Venus in the hope of
finding some substance that might
account for the ultraviolet markings.
His procedure consisted in compar-
ing the spectrum of the sun with the
spectrum of Venus taken at the same
altitude. Since the light of Venus
1s stmply reflected sunlight the two
should be exactly the same, unless
there ts some substance in the Venus-
tan atmosphere to produce a differ-
ence.

I should say that on the face of it
the project did not look very bright.
The spectrum of Venus had already
been examined pretty thoroughly
without finding anything new ex-
cept the carbon dioxide bands in the
infrared. But Kosyrev seems to be a
patient methodical type of investi-
gator who does not become discour-
aged because others have looked be-
fore him and looked in vain. Owing
to the multitude of absorption lines
in the violet and ultraviolet part of
the spectrum it 1s easy to overlook a

NEEDED:

broad shallow absorption band. Kosy-
rev also wanted to compare the en-
ergy distribution in the spectrum of
Venus with that of the sun, some-
thing that had never been done be-
fore. There might be a general ab-
sorption throughout the spectrum
that had gone unnoticed.

He found that for the red rays
there 1s no difference between the
sun and Venus. But going toward
the blue a small very smoothly in-
creasing absorption appears, which
continues to about wave length
4540A. This absorption 1s attributed
to dust particles of a yellow color.
But beyond wave length 4540A a
sharp increase in absorption occurs
of a completely different nature, evi-
dently produced by some molecule.
In fact, he was able to detect the
heads of two absorption bands in
the violet at wave lengths 4372A and

4120A.

Kosyrev believes that his results
show there 1s present in the atmos-
phere of Venus some unknown poly-
atomic molecule. The presence of
this molecule provides a simple ex-
planation of the dark bands on Ross
ultraviolet photographs. The dark
changing bands are simply places in
the atmosphere where the unknown
molecule exists in greater abundance.
(Thus Kosyrev rejects Ross’ explana-
tion of contrast between cirrus and
dust layer.) Evidently the density of
the molecule depends rather critically
upon the temperature, for the bands
are confined to the assumed equator
of the planet, while the polar regions
are bright. The decrease in the con-
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tent of the molecule with lower tem-
perature probably means that in cold-
er regions it goes into the condensed
phase, like water vapor into rain.
Thus the molecule may govern the
weather on Venus just as water vapor
largely determines the weather on
Earth. At present the identity of this
molecule is wholly unknown. It is
one more thing that we don't know
about the atmosphere of Venus.

Kozyrev has also made an investi-
gation of the dark side of Venus to
see if he could detect a glow like that
in our night sky or evidence of the
aurora. The glow in our night sky
and the aurora can be traced back
in the end to energy emitted by the
sun. Therefore, it might be expected
that Venus, which receives more than
twice as much energy from the sun
as Earth, should show considerably
more luminosity in its atmosphere.

The reader may not be aware that
our night sky has a glow. But ex-
posures on the night sky that may
run up to sixty hours and longer
show the presence of faint rays that
have been identified with light emit-
ted by certain atoms and molecules
in the upper atmosphere. Possibly
these same rays may be emitted in

the night sky of Venus. Of course,
they would be exceedingly faint and
require correspondingly long ex-
posures to photograph.

Also, 1t 1s difhcult to get light
from the dark side of the disk only.
Owing to atmospheric disturbances
the 1mage of the planet will shift
around during the exposure, so that
you are liable to get light from the
bright illuminated part of the planet
which you don't want, on top of the
faint light from the dark side in
which you are interested. This can
be avoided to some extent by waiting
until Venus ts a narrow crescent so
that there 1s plenty of space on the
dark side of the image for photog-
raphy. It also raises another source
of error, for when Venus appears
as a crescent it must be near the sun,
which means that you are crowded
for time. All your plates have to be
taken either just before sunrise or
after sunset.

Kosyrev apparently had his share
of the troubles that beset all astron-
omers for clouds intervened to such
an extent that he was able to secure
only one photograph on a small scale
that was properly exposed. His re-
sults are, therefore, based upon this
one plate alone. From this single

Venus has been a confusing mystery since the beginning of mod-
ern astronomy. When Copernicus’ heliocentric theory was intro-
duced it was pointed out that Venus as an interior planet was
sometimes very near and sometimes very far from Earth. How to
explain then the fact that Venus always appeared to the eye about
equally brilliant? This series of same-scale photographs show
what the use of the telescope revealed. They'd forgotten phases.

Courtesy of the American Museum of Natural History
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plate, however, he was able to draw
several important conclusions.

The night sky of Venus contains
many luminous rays due to the nitro-
gen molecule. These rays correspond
to those found in our polar aurora,
and 7ot in the luminosity of the
night sky. It 1s noteworthy that all
the rays identified come from the
molecules of N, and Na.4-. No rays
were found emitted by atoms such as
the strong green and red rays of
oxygen which are so prominent in
the spectra of both the aurora and
night sky. The luminosity of the night
sky of Venus should be fairly bright
despite the fact that it has no moon.
Kosyrev calculates that the illumina-
tion of the night sky of Venus is five
times less than that produced by the
full moon. Which means that its
brightness is about fifty times greater
than the brightness of Earth's sky
without the moon.

It is possible that the ash-colored
light of Venus reported by astrono-
mers of the last century may be con-
nected with the luminosity of the
night sky, and thus have a real ex-
istence instead of being dismissed as
merely an optical illusion. The ash
colored light was not observed every
ttme Venus showed the crescent
phase, but if the luminosity of the
planet’s sky is produced in the same
way as our polar aurora we would
expect considerable varations in
brightness. For example, we might
look for variations depending upon
the number of spots on the sun.
Kosyrev notes that it would take only
a slight increase in brightness to

enable an observer to detect the dark
side of Venus.

II1.

Thus two constitutents of the at-
mosphere of Venus have now been
identifled—nitrogen and carbon diox-
ide. Netther of these is of any help
in identifying the nature of the white
cloud layer. Our problem is to find
a substance that is white and which
also can exist on a planet in great
abundance. We think immediately of
condensed carbon dioxide—fine par-
ticles of dry ice. Here the trouble
1s with the temperature. It happens
we know the temperature of the up-
per cloud layer on Venus quite ac-
curately from radiometric measures
made with the thermocouple. Three
independent series of measures give
a temperature of —40° C for Venus.
For one atmosphere pressure the
condensation temperature of carbon
dioxide 1s —78° C, and for smaller
pressures the temperature is propor-
tionally lower. Thus the upper cloud
layer is not nearly cold enough for
carbon dioxide to freeze out.

Around the beginning of the cen-
tury it was tacitly assumed that the
white cloud layer of Venus consisted
of water vapor like the clouds of
Earth. They /ooked like water vapor.
Therefore they were water vapor.
But the astronomers of that day were
not quite so naive. There were ways
of testing the matter spectroscopical-
ly. Water vapor in the form of an
invisible gas produces strong absorp-
tion lines in the spectrum some of
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which can be observed visually. Do
these absorption lines occur in the
spectrum of Venus? The spectrum
of Venus is identical with that of
sunlight, except as it may be modified
in passing through the atmosphere of
Venus and the atmosphere of Earth.
Now, if you look at the spectrum of
Venus, you will find plenty of water-
vapor linégs there. But we £nzow that
the atmosphere of Earth is filled with
water vapor. So how do we know
whether any absorption is produced
by water vapor in the atmosphere of
Venus? To decide we must have some
way of distinguishing between water-
vapor lines produced in the atmos-
pheres of the two planets.

The method originally used con-
sisted of comparing the spectrum of
Venus with the spectrum of the
moon observed at the same altitude.
The water-vapor lines in the spectrum
of the moon must be produced entire-
ly 1 Earth’s atmosphere. Water-
vapor lines 1n the spectrum of Venus
are produced in the atmosphere of
Earth and possibly also in the at-
mosphere of Venus. Therefore, the
water-vapor lines in the spectrum of
Venus might be more intense than
those in the moon, owing to the ad-
ditional absorption. In principle the
method is very simple. In practice it
1s enormously difficult.

Remember that in the early days
the comparison between the moon
and a planet was made visually. You
observed the spectrum of Venus when
it was at a certain altitude. Then you
waited maybe a couple of hours un-
ttl the moon was at the same altitude.

NEEDED.

It is very important that the two be
compared at the same altitude. If one
object 1s lower in the sky, it will
show stronger water-vapor lines since
its light 1s coming through a longer
path in Earth’s atmosphere. But how
can you remember how the spectrum
of Venus looked two hours later?

You certainly can’'t remember it
well enough to make a comparison
that means anything. A man would
go crazy trying to make such an
observation. Yet some of the most
eminent astronomers of this early pe-
riod confidently claimed they had
detected increased absorption due to
oxygen and water vapor in the
spectra of Venus, Mars, and Saturn'
It is obvious now that such observa-
tions are worthless with the crude
technique employed. Even when pho-
tography came into use so that the
spectrum of the moon and a planet
could be compared side by side it
was hard to get a reliable answer.

Now it is fundamentally difficult
to compare intensities, the brightness
or darkness of one object relative
to another. It i1s much easier to meas-
ure positions. In 1902 a method was
suggested for detecting water-vapor
and oxygen lines in the spectrum of
a planet that depended upon measur-
ing positions of spectrum lines rath-
er than their intensities. No compari-
son with the moon was necessary.
You simply took a photograph of
the spectrum of Venus, for example,
when the planet was moving rapidly
toward or away from Earth. Owing
to the Doppler effect any lines of
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water vapor 1n the spectrum of Venus
will be shifted slightly away from
the position of the same lines pro-
duced in the atmosphere of Earth.
The shift may be enough to bring
the Venusian lines out in the open
from behind the terrestrial lines. Or,
if not enough to reveal them com-
pletely, it may be enough to produce
an asymmetry in the lines from their
normal positions.

The method was first suggested by
Percival Lowell of the Lowell Ob-
servatory and later independently by
W.W. Campbell of the Lick Observa-
toryy, When Campbell discovered
Lowell had already published an ar-
ticle on the subject he indignantly
denied ever having seen 1t. The two
never were on good terms owing
to squabbles over their scientific work
and this incident did not serve to
heal the breach between them.

The method of line displacements
was first tried on Venus in 1923 by
St. John and Nicholson at the Mount
Wilson Observatory. They took spec-
tra of Venus when it had a rapid
motion both toward and away from
Earth. At that time no emulsions
were available sensitive to infrared
light where the strongest water-vapor
lines are located, so they had to use
weaker lines of water vapor in the
yellow. They were unable to detect
any shift due to a possible Venusian
component. A similar investigation
was made in 1932 at Mount Wilson
by Adams and Dunham this time in
the infrared region, but again without
result. A search for oxygen lines also
came out negative.

So far as I am aware no one has
ever repeated these measures. There
is not much point in taking an obser-
vation over unless you think you can
improve on it in some way. The
method of line displacements en-
counters difhiculties which are hard to
appreciate without actually delving
into the subject at firsthand. Owing
to the great abundance of oxygen
and water vapor tn Earth's atmos-
phere the spectrum lines they pro-
duce are very strong and broad, and
would eastly obscure any weak Ve-
nusian component. Thus a weak
Venusian line might well go unde-
tected.

We must remember also that the
spectroscope can detect water vapor
only in the form of an invisible gas.
It cannot detect water vapor in the
form of a solid or liquid. But as
we have seen the temperature of the
upper cloud vapor on Venus is about
—40° C. At thts low temperature
practically all the water present must
be in the condensed form.

A similar case can be made out
for the apparent absence of oxygen.
The spectroscope can detect only the
oxygen molecule. We know that above
an altitude of about seventy miles
in Earth’s atmosphere practically all
the oxygen molecules have broken
up into atoms. May not the same
process have occurred in the atmos-
phere of Venus? At the level we can
see 1n the Venusian atmosphere per-
haps all the oxygen is in the atomic
form. Hence our inability to detect
oxygen and water vapor in the at-
mosphere of Venus would not seem
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to constitute conclustive proof of their
absence.

IV.

[f we accept the spectroscopic re-
sults and assume that the cloud layer
on Venus 1s not due to water vapor,
then we have to find some substance
that 1s nearly white and which is
likely to be present in great abund-
ance. Quartz particles have been sug-
gested, but as H. C. Urey points out,
such a substance does not exist on
Earth in large quantities, and no feas-
ible process for its formation on
Venus is evident. Also, polarization
measurements on the clouds of Venus
indicate that the particles are sur-
prisingly uniform in size. Dust clouds
formed from surface materials by a
grinding process would be expected
to have a large range in size.

The difhculty in finding a suitable
cloud-forming substance for Venus
has forced astronomers back to the
water-vapor hypothesis, which has
recently been revived by Menzel and
Whipple of the Harvard College
Observatories. They feel that the
failure to detect water vapor in the
atmosphere of Venus can hardly be
regarded as much of an argument
for its absence, since at the tempera-
ture prevailing above the cloud layer
the amount of water present would
only be one fortieth of that in the
terrestrial atmosphere.

The puzzling feature i1s the great
abundance of carbon dioxide on Ven-
us over that on Earth. In the pres-
ence of water, carbon dioxide would

NEEDED.

react with silicates to form lime-
stone or dolomite and sand. Thus
in the course of the ages we would
expect most of the carbon dioxide
that was originally in the atmosphere
to have become ‘'fossilized” in the
surface rocks, so that only a small
amount would be left in the atmos-
phere. The difhculty may be explain-
ed away if it 1s assumed that the
entire surface of Venus is covered
by water. There would then be no
surface rocks available to react with
the carbon dioxide. Fossilization of
carbon dioxide from the atmosphere
would stop very quickly after a thin
bufter layer of carbonates had formed
from the stlicates of the ocean bed.

An objection to the water-vapor
hypothests 1s the yellowish tint of
Venus. This 1s a rather sertous ob-
jection as water clouds viewed from
above are white. Urey remarks, how-
ever, that if the atmosphere of Venus
contains little or no oxygen, then
carbon compounds would almost
certainly be present which would
contammate the clouds and prob-
ably produce absorption of blue and
violet light. Molecules which might
be expected in the Venusian atmos-
phere in the absence of oxygen are
CN, CH, CH+, C,, N,+, OH, and
OH+, besides many carbon com-
pounds. He notes that the two bands
found by Kosyrev in the violet lie
close to certain bands of CO+. Tak-
ing all the possibilities into account
Urey concludes that the clouds of
Venus most likely consist of water
vapor with some carbon compounds
present, and that absorption by CO.,
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and CO probably contributes to the
yellowish color.

V.

From the point of view of inhabit-
ability the temperature at the sur-
face of Venus 1s naturally of the
greatest interest, but until recently
there seemed to be no way of get-
ting any information on this subject.
About all we had to go on were some
calculations based on rather shaky
assumptions made by Wildt in 1940,
who deduced a maximum tempera-
ture of 135° C for the surface of
Venus. In 1958 the United States
Naval Research Laboratory released
some results of thermal radiation
measures at 3.15 cm made on Venus
with their radio telescope. They get
very high temperatures ranging from
287° C to 347° C. The radio re-
searchers hesitate to state where this
radiation comes from, except that it
must be a different level on the
planet from those previously studied
with the thermocouple. They surmise
that “at least part of the 3.15-cm
radiation may be emitted at the sur-
face of the planet.” If this excessive-
ly high temperature actually refers
to the surface, it would seem to raise
severe difhiculties for the universal
ocean hypothesis.

The Russians have disregarded the
difhiculties of atmosphere and tem-
perature and have gone so far as to
hazard a guess at the color of the
vegetation on Venus. This 1s the
result of experiments and observa-
tions carried out on the Pamir plateau

near the Arctic Circle. The Pamir
plateau would seem to be a poor place
to find out anything about plant life
on Yenus, for the climate is exceed-
ingly cold and dry, closely resembling
that on Mars. But there are also hot
springs in the region where observa-
tions can be made on plants growing
under what i1s presumed to be an
approximation to Venusian condi-
tions.

As already reported in "Mars: A
Summing Up,” the Russians have
found that plants reflect light in dif-
ferent ways depending upon the
climate. In temperate latitudes plants
reflect infrared light strongly and are
fairly good reflectors of orange and
yellow, and especially green rays.
But in extremely cold regions the
plants were found to absorb most
of the sunlight falling upon them, so
that they reflect only weakly in the
infrared. They are of a “colder”
color than plants in temperate cli-
mates, being darker and bluish in
tint. This agrees with the tint of the
dark areas on Mars which do not
brighten up when photographed in
infrared light as we would expect
if they reflect like terrestrial vege-
tation.

When Mars was close in 1956 and
1958 the dark regions appeared dis-
tinctly bluish in color. The Russians
explain this as a means of self-
protection. The plants on Mars ab-
sorb nearly all the sunlight that falls
upon them in an effort to keep warm.
Only the blue and violet rays are
reflected.

On a planet like Venus we should
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expect the plants to behave in just
the opposite way from those on
Mars. They would try to get rid of
as much heat as possible by reflecting
the infrared rays as well as the visible
light in the red, orange, and yellow.
The Venusian plants should have a
“warm’’ color. The Russians believe
they have got some evidence to this
effect from observations of algac
growing 1n hot springs where the
temperature reaches 71° C. In fact,
the orange-red algae growing in the
water and visible from a distance are
the chief indications of the presence
of a hot spring.

G. A. Tikhov, writing about as-
trobotany in connection with Venus,
remarks that “'some observations
made by astronomers of the Kharkov
Observatory show that the color of
those places in the clouds surround-
ing the planet on which the Sun rays
reflected by its surface fall indicates
a certain redundancy of red and yel-
low rays. Could this be due to the in-
fluence of the light dispersed by the
planet’s vegetation?” While it could
be that the clouds parted momentarily
to reveal a bed of marigolds, 1n our
present state of ignorance such a
hypothests seems rather strained.

VI.

The rotation period of Venus is
still wholly unknown. It is curious
to think that we have a reliable value
for the rotation period of Pluto—
6.39 days—which simply looks like
a star even in the largest telescope,
while the best we can do 1s to set
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some kind of limit on the rotation
period of the planet that comes neat-
est Earth. The various rotation pe-
riods derived from the markings
give such contradictory results that
it is useless to consider them. The
fact that radiation measures on the
day and night side of the planet give
essentially the same temperature in-
dicate a moderately rapid rotation
period. This would seem to be a
natural problem for the spectroscope.
We take a spectrum of the planet. On
the edge of the planet approaching
Earth the Doppler effect shifts the
spectrum lines slightly toward the
violet. On the side of the planet re-
ceding from Earth the spectrum lines
are shifted slightly toward the red.
By measuring the amount of the shift
it is possible to determine how fast
the planet is rotating and in what
direction.

The most recent measures on the
rotation of Venus were made by the
writer in 1958. The straight mean
of the measures gave a rotation pe-
riod of fourteen days in a retrograde
direction. Little weight can be at-
tached to this result, however, as
the probable error of the measures
was nearly as big as the quantity
measured. Similar results were ob-
tained by V. M. Slipher at the Lowell
Observatory in 1903 and by St. John
and Nicholson at Mount Wilson in
1924. It 1s interesting to note that
the three of us who have worked on
this problem have gotten a retrograde
direction of rotation for Venus, which
we have all been reluctant to accept.
By a retrograde direction of rotation
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we mean that looking down on the
north pole of the planet the direc-
tion of rotation would appear to be
clockwise, contrary to the direction
of rotation of Earth and Mars. Evi-
dently Venus i1s rotating so slowly
that the Doppler shift of the spec-
trum lines is too small to be measur-
able.

Recently J. D. Kraus of the Ohio
State University recorded radio sig-
nals of an impulsive nature from
Venus recurring about every thirteen
days. These radio signals show a dis-
tribution pattern that is repeated
from 1.6 to 1.85 hours earlier on
successive days. He believes that the
thirteen-day interval 1s not the true
rotation period, as it seemed to him
unlikely the activity would be re-
peated by a pattern advancing a fixed
amount each day. Rather he inter-
prets the thirteen-day interval as
representing the beat frequency be-
tween the rotation periods of Earth
and Venus, and puts the probable
value of the rotation period as twenty-
two hours seventeen minutes. The
radio observations give no informa-
tion on the direction of rotation.

Such a short period seems 1mpos-
sible to reconcile with the spectro-
scopic results. Also, if the rotation
pertod were only twenty-two hours
we would expect the disk of Venus
to be sensibly oblate, but no evidence
for polar flattening was ever found
from numerous measures made when
Venus was in transit across the disk

of the sun. It seems more likely that
the thirteen-day interval is the right

one, and that the daily advance arises

from some local disturbance in the
planet’s atmosphere.

In connection with the rotation of
Venus I would like to broach a prob-
lem to the readers of this magazine
who have more ingenuity than my-
self. It never occurred to me until
I came to write this article.

Suppose for the sake of argument
that a party has landed on Venus and
found living conditions fairly favor-
ble. One of the objectives of the
party 1s to measure the rotation peri-
od of the planet. We will suppose
further that they are fully equipped
with instruments, and can travel
swiftly over the surface. How are
they going to accomplish their ob-
jectives ?

If they could see the sky, the easiest
method would be to set up a tele-
scope in the plane of the meridian
and time two successive passages of
a star through the field of view. Of
course, any observations of the heav-
enly bodies is out of the question so
that they have to resort to other
method:s.

A method that immediately sug-
gests itself is the Foucault pendulum
experiment. If a pendulum is once
set swinging, it will continue to
vibrate in the same plane as long as
it 1s not disturbed by external forces
acting upon it. Thus, if a pendulum
were set swinging over the pole of a
planet, it would appear to swing
around through a complete revolu-
tion in a time equal to the sidereal
period of rotation of the planet.
What actually happens, of course, 1s
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that the pendulum continues to swing
in the same direction while the planet
rotates beneath it. As we journey
away from the pole the period of ro-
tation of the pendulum would in-
crease unttl at the equator it would
show no rotation at all. The law
of change i1s that the period of rota-
tion of the pendulum equals the side-
real period divided by the sine of
the latitude. Thus at the pole the
sine of the latitude is one so that
that period of rotation is just equal
to the sidereal period. At the equator
the sine of the latitude becomes zero
so that the period of rotation 1s in-
finitely long. Hence, if we observe
the period of the pendulum and then

multiply by the sine of the latitude,
we can get the true rotation period
immediately.

But how are we going to get our
latitude on Venus? On Mars the lati-
tude could be determined without
trouble from measuring the altitude
of a star near the pole of the heav-
ens. We measure the altitude of the
star when it 1s above the pole. We
measure its altitude half a day later
when it 1s below the pole. The mean
of the two altitudes is equal to the
latitude. But of course this is out of
the question on Venus.

To determine the rotation period
of Venus the explorers would be
forced to perform a series of pendu-
lum experiments over the planet,
trying one place after another, until
finally one was located that gave
the shortest rotation period. Then
they would know they were at the
pole. Knowing the position of the
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pole and the diameter of Venus the
latitude of any point could be de-
termined by surveying. But there
would seem to be no way of fixing
fundamental points of reference over
the surface.

This also brings up the practical
difhculty of how explorers are going
to travel any considerable distance
over the surface of Venus and find
thetrr way back home without the
stars to guide them? How can they
make maps of Venus? How can
boundary lines be fixed between
countries with sufficient accuracy to
prevent endless squabbles? That
pesky cloud layer can cause all kinds

" of trouble besides the obvious one

of cutting off the light of the 