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Europe this Summer?

r

Positano, Italy. Wherever in the world you travel, you're better off with Pan Am— World’s Most Experienced Airli

For so many reasons—of fact and of feeling—you'll be glad you chose Pan Ar

It’s a fact. Only Pan Am gives
you a choice of 22 European
cities direct from the U.S. by
Jet. If you like, you can see as
many as 19 cities for the price
of a round trip Jet ticket to
Rome. The cost? As little as
$402 Jeteconomy Group fare.

Only Pan Am can fly you to
Europe from any one of 15
U.S. cities without change of
plane. Go one way, return
another at no extra fare,

Only Pan Am offers you a
choice of 103 Jet flights a week
this summer from the U.S. to
Europe. 69 a week from New
York alone.

It’s a feeling. On the ground
and in the air with Pan Am,
you'll sense the kind of know-
how, courtesy and competence
that can come from only one
source—experience. Pan Am
has more of it than any other
airhine in the world.

You travel with veteran U.S.
Jet crews—trained to standards
even higher than those required
by the United States. You
enjoy cuisine by Maxim's of
Paris with either a first-class
President Special or Jet econ-
omy Rainbow ticket.

Best of all, you'll arrive in
Europe with the feeling that
everything that makes for a
pleasant trip has been done
for you, Only then will you

fully understand why the Prig
less Extra of Experience 1§
deed priceless. You've
>an Am and there’s no betl
way to travel. |

WORLD’S MOST EXPERIENCED AIRLIK



ne approach is to roll back two boundaries of the command
(control data problem: the amount of information that can
eliably gathered and stored... and the amount that can be
sented to the human decision-maker in real-time without
geding the threshold of human saturation.

illustration of this double-barreled systems approach may
seen in the Strategic Air Command Control System 465-L,
‘which ITT International Electric Corporation is Prime
ntractor.

ta enters the 465.L network from Remote Communication
ntrals all over the world. Each RCC can accommodate as
ny as 1,500 messages per hour by means of up to 32
ut/output devices. All messages transmitted within the
stem are automatically routed, recorded, and error-checked
‘Data Transmission Control Centers located at each SAC
3adquarters. Information flows into the Data Processing Cen-
l, where a high-speed computer compares events reported

OGRAMMERS /ANALYSTS. For real-time programming analysis and
wvelopment. Broad activities encompass advanced programming sys-
ns, including special color display routines; diagnostic programs;
tomatic recovery; problem-oriented language; artificial intelligence.

'ERATIONS ANALYSTS. To establish systems requirements in satel-
e control, air traffic control, ASW and command/control. Also, as-
nments in man/machine communications and information retrieval.

STEMS IMPLEMENTATION ENGINEERS. Electronic engineers to de-
op tests for stressing and evaluating communication-display-com-
ter systems. Recommend improvement and refinements. Also, field

sitions for installation and integration of digital command/control
stems.

'Compressing Real-Time Hmn Effectiveness

e,

by RCC’s with plans stored in its memory. The DPC will auto-
matically alert the SAC staff to any significant deviation be-
tween actual and planned events.

At the critical man/465-L interface, assimilation of the vast
quantities of information funneling into SAC command centers
has been greatly enhanced by a recent ITT development — data
presentation in color. Operating at speeds that appeared in-
credible only a short time ago, the new display system enables
computer outputs to be converted to alpha-numeric form...
photographed...developed and projected onto 16 large control
center screens in as many as 7 colors in a matter of seconds.

If you tour our Paramus, New Jersey facility, you’ll find a com-
plete operational prototype of 465-L, occupying over 20,000
square feet in one of our buildings. This unusual installation
can also be used to simulate almost any command control or
information system our engineers wish to study...military or
commercial.

PORTUNITIES IN MANY COMMAND AND CONTROL AREAS NOW OPEN TO SYSTEMS ENGINEERS, ANALYSTS, AND OTHERS

INFORMATION SYSTEMS ENGINEERS. For design of command/control
and advanced communications systems. Experience in traffic, antenna
and propagation theory, and mathematics as applied to communica-
tions and space technology.

DIGITAL SYSTEMS ENGINEERS. Engineers with management ability
to direct sub-systems engineering effort on a global command/control
system. Experience is desired in message traffic control, data process-
ing systems, data display and multi-sequencing techniques.

Write fully in strict confidence to Mr. E. A. Smith, Manager of
Employment, Division 109-MM, International Electric Corp.,
Route 17 and Garden State Parkway, Paramus, New Jersey.

An Equal Opportunity Employer

INTERNATIONAL ELECTRIC CORPORATION



YARDNEY BATTERIES.. M7 N0\ ¢

COMPA
POWER
1S VITA

FOR ORIGINAL EQUIPMENT MANUFACTURE

* Highest Energy Output per

unit of weight and volut
* Flat Discharge Voltage
e Standard or Custom Packag

YARDNEY SILVERCEL®
Silver-Zinc Batteries

PRIMARY e SECONDARY
Rechargeable ““PRIMARY"

Where maximum power, minimum:
and minimum weight are requit
Nominal cell voltage: 1.5 volts. 1/1
30,000 ampere hours. Meets Spec M
. __ | | .- E 5 272 A EH:ICI ent up to + 1 6 5 QF q
S B SRR e e et to —20°F; and even below 65°F
heaters. Capable of high rate dischar
—up to 60 times rated capacity, §
ondaries: up to 440 charge—dlsc
cycles. Primaries: instant automatic
manual activation. 4

YARDNEY SILCAD® Rechargeable
Silver-Cadmium Batteries

SEALED e VENTED

Where long life, small size and l
weight are required. Nominal cell ¥
age: 1.1 volts. 1/10 to 30,000 amps
hours. Meets Spec MIL-E-5272A. Ei
cient up to +165°F, down to —20°
and even below —65°F with heate
Standard or button cell construction,

YARDNEY NI-CEL™
Rechargeable Sintered Plate
Nickel-Cadmium Batteries

Where long life is required, but size a
weight are not critical. Nominal ¢
voltage: 1.2 volts. Uniquely engmee
for optimum performance.,

YARDNEY SEACEL™
FOR COMMERCIAL, INDUSTRIAL AND MILITARY APPLICATIONS Silver chloride-Magnesium

: ; Primary Seawater Batteries
When Ordinary Batteries Won't Do...

_ High Voltages, Extra Uniform Perfo
Compact Power by Yardney is the Answer! ance. Any required voltage. 1 to 10

Yardney Electric is the pioneer in high-energy conversion and packaged power ampere hours. Operates at any seawate
generation. Hundreds of patents granted and pending throughout the world temperature. Instantly activated, Un
attest to Yardney’s ability to solve application problems of maximum power in limited dry life.
minimum space.

Yardney experience i1s at your service. Write for technical data, listing your ;
requirements. Our engineers will help you on specific applications. NICKEL-IRON Comparison of

©‘ISEE YEC -..
NICKEL-CADMIUM Energy Outputs

YARDNEY ELECTRIC CORPORATION of Secondaffl

40-52 LEONARD STREET, NEW YORK 13, NEW YORK LEAD ACID

b -

3 ' Battery System 1
““Pioneers in Compact Power’’® Yy SYSiCligy
Subsidiary: YARDNEY CHEMICAL INC. '

AGOSANY, EVERSAN®, VITANYSE™, NYLOSIL®? and TSR EPOXY™
(antimicrobial chemicals, nylon-treating compounds, cements, epoxies, etc.)
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INDOORability

Mirandette’s AC power

conserves its batteries
when you record party fun,
tape language studies, dic-
tate letters and reports, or
synchronize sound for home
movies. Can be used as a
public address system.

OUTDOORab///ty

Whither thou goest, Miran-
dette goes too . . . up
mountains, down caves, on
sail boat or sale call. All
on four standard batteries.
Interference free . . . use
in car, train, etc.

{
PORTability

Mirandette plays all the
angles. On shoulder or
desk, speed remains cone
stant. Measures a mere
954" x 8" x 3”. All-tran-
sistorized circuitry keeps

’ weight under 7 Ibs.
ENJOYability

-
e

Push button ease, fast for-
ward and rewind, recording
level indicator, 3’/4 and 17s
ips, capstan drive for play-
ing prerecorded tapes,
2" x 4" speaker, external
speaker jack.

At CAMERA, Dept. stores
& Audio Dealers.- Under
$165.00,* including dy=
namic microphone with
remote controls, 3" extra-
play tape, takeup reel, AC
cord, carrying strap.
7YEARGUARANTEE!
Other accessories
available,

U MWlikonda®

NIRANDETT

ALLIED IMPEX CORPORATION, DEPT.
300 PARK AVENUE SOUTH, NEW YORK 10, N. Y
CHICAGO 45, ILL. * DALLAS 7, TEX. * LOS ANGELES 16, CALIF.

“See Your Dealer For Exact Price ® Reg. By Allied Impex Corp., Excl. U.S. Importer

BRASS- TACKS

Dear Mr. Campbell:
I trust it is in order to write on
subjects raised by two of your cor-

respondents in the same issue (Octo-
ber 1962).

The question of the oxygen con-
tent of the atmosphere, and of its
“consumption” by man, at the same
time as the natural oxygen produc-
ing processes are being cut off, again
by man, had also occurred to me
some time ago. It was however, the
nature of the balancing mechanism

| which has maintained the proportion

of oxygen steady over the period in
which we have been able to measure
it, which has interested me.

In most natural processes there is
some feed-back process whereby a
change in a particular condition pro-
duces a variation elsewhere which
restores the stable order of things.
Is the production and consumption of
oxygen a process in which there is no
regulating mechanism? If so, then it
is evident that, as your correspondent
says, there is a limit to the present
rate of our activities affecting this
vital factor of our environment which
we overstep at our peril.

Concerning the fate of inventors
and their inventions, I think that
W. D. Munroe has correctly stated
the case, but fear that his solution
still does not get at the root of the
problem, which is financial.

Apart from the kind of invention
that does in fact produce millions

from an idea which cost the inven-
tor nothing except the cost of the
writing materials to set down the in-
vention, the great bulk of inventions
need a lot of money in the early
stages to even prove that they have a

commercial future. Most inventors
are only too ready, as I know from
bitter personal experience, to risk
their all to make their idea a financial
success.

They fail usually because it is rare
to find in one and the same man the
mind that can conceive a new thing
and the knowledge to make that thing
a commercial success. By the time
they have exhausted their small re-
sources in even getting some kind of
a model made, they have neither the
time or the money to hawk it around
to a multitude of firms to find one who
could take it the next step.

Of my own inventions only those
of specific interest to my employers
have seen the light of day, because the
forthcoming to back
them. The rest will remain in note
books and half finished models, until
somebody else thinks of them, or the
money becomes available to do any-
thing with them.

money was

Any organization which set out to
act as the foster parent of inventions
would have to have vast resources in
relation to which the fee which your
correspondent mentions would be in-
significant. It could only act as a kind
of a filter of those inventions which
are most readily converted to com-
mercial exploitation, and all the rest
would have to be rejected, no matter
how good their potential value.

It is like so many other things in

ANALOG SCIENCE FACT e SCIENCE FICTION



this hard world of ours. Money will
only be found for things of military
necessity, or which can show a rea-
sonable chance of financial return on
the capital invested. Everything else
is left to the occasional philanthro-
pist, or meeting an individual or firm
prepared to take a chance.

It can be argued that the world is
the loser by the countless inventions
which are stillborn, starved of money
which can make them live, just as it
can be argued that the world is the
loser for those who die of hunger, or
of diseases which more money on re-
search could abolish.

But there simply isn’t enough mon-
ey to go round for everything. Since
the very essence of sound finance,
which itself makes money available,
is the reduction of risk, it follows that
the money will only be available for
ideas having a minimum risk, regard-
less of their worth. The world has
progressed in spite of this because
amongst the countless inventors who
only have good ideas, there are the
exceptional men who not only have
good ideas, but the business acumen
to make money out of them. Once
such a man scores his first success, his
financial future is assured. for the
freedom from
worries and the detail running of his
early projects, will give him more
time to concentrate on his basic ac-

immediate financial

tivity—invention.

If W. O. Munroe does go ahead,
he will have the consolation of at least
preserving a few ideas which other-
wise will be lost.

B. A. VuiLLe, AM.LE.E.
B There is a difficulty; risk comes in
two styles—the risk of taking-a-risk,
and the risk of not-taking-the-risk.
Currently most of the world is in a
security-safety-status-quo mood, and
won’t take risks. Progress is made
in periods—or areas—where people
do take risks, as wiiness the vasi
strides made by the U.S. during the
Nineteenth Century. Currently, the
Russians are taking more technolog-
ical risks—and are progressing aston-
ishingly, considering what they had
only forty years ago.
continued on page 95

BRASS TACKS

May we tell you about the first wholly satisfac-
tory camera body for use with Questar? It is a
special Questar-modified Nikon F, obtainable
only from us.

The problem of taking high resolution pic-
tures through the superfine high-power Questar
telescope on 35-mm. film can be reduced to
three principal factors: lack of vibration, sharp
focus, and correctly thin negatives. The last
critical factor, exposure time, can now be meas-
ured at the image itself with a CdS lightmeter at
Questar’s 40x eyepiece.

Vibration during exposure is our chief enemy.
Images of perfect optics are formed by an infinite
number of overlapping perfect diffraction
images. The tiny round dot of Questar’s diffrac-
tion image, the Airy disk, is only about .0002
inch across. When a reflex mirror slams up a
fraction of a second before the roller-blind cur-
tain slit sweeps across the film, a vibration is
usually set up of some .001 inch amplitude.
Pictures taken before these oscillations are
damped out give a fuzzy picture when enlarged.
Standard Nikon F bodies can lock the mirror
up, allowing the featherweight ball-bearing
titanium foil focal plane shutter to work alone
with a visible shock of only the dot’s width,
most of which is post facto effect, after exposure.
This gives us negatives so sharp we could not
tell them from those taken by waving a black
card. But being blind between exposures is most
annoying. The arrow points to the Questar

modification, a tiny button which releases the
mirror any time after you have checked every-
thing and are ready to expose. Price of Questar-
modified standard Nikon F body, as shown, is
$259.60 with bakelite cap. (We regret that we
cannot have your own Nikon body modified.)
Cable release, $3.95. Photomic finder, $99.50.
50-mm. f/2 Auto-Nikkor Lens, $90.00. Auto-
Nikkor /1.4 50-mm. Lens, $155.00.

Sharp focus has always been a problem with
long-focus telescopes. With camera close-
coupled, Questar works at f/16 at 56 inches.
With 2-inch extension tubes to reduce vignet-
ting, f/18 at 64 inches. These focal ratios give
such dim views that the image is hard to see.
The standard split-prism rangefinder works
only with fast, low f numbers. But Nikon’s

Type C interchangeable groundglass, with clear

center and hairline cross, at $17.50, gives bril-
liant images with a mark to keep the eye from
accommodating in front or behind the focal
plane. At right is the waist level finder, $22.50,
which permits best view of the Type C cross
with eye up close to its lens.

The new cadmium sulphide light meters, with
their small openings, have been used by Questar
owners to apply directly to visual eyepiece or
camera views of the image, to get an actual
reading of what the image unit brightness is re-
gardless of magnification of all nature’s vari-
ables. We have little data on this at present.
Recalibration is necessary, but we hear it is
simple. At long last we can completely ignore
the variables of nature, due to
geographical location, sun’s inten-
sity, water vapor, time of year and
day—all the guesswork which
makes exposure tables impossible.
The able photographer may locate
the subject with Questar’s 40-80x
eyepiece, then pop the CdS cell
over exit pupil of ocular and take
areading to determine speed.

At upper left is a new, more
compact ring adapter, $10.00, to
secure Nikon F bodies to Questar’s
$23.50 basic camera coupling
outfit, a multi-purpose device
described in detail on page 26 of
the Questar booklet. Questars still
cost only $995, or $1100 with
quartz mirror for best thermal
stability. Each is a gem of super-
fine optics, whose sharpness might
eventually be equalled, but can
never be surpassed.

QUESTAR

BOX 70 NEW HOPE, PENNSYLVANIA

)



AN EDITORIAL BY
JOHN W. CAMPBELL

v

A PLAGE FOR THE

SUBGONSCIOUS

There’s a huge difference between an
intellectual conviction—no matter
how completely sincere—and an emo-
tional feeling of belief. An intellectual
conviction is usually logical, and
sometimes it’s even rational—but it
lacks real motivating power.

The difference between “logical”
and “‘rational” really becomes true,
deep feeling-awareness only when you
have the experience of arguing with
someone who is perfectly logical, ab-
solutely and irrefutably logical . . . and
irrational. The “computing psychotic”
type of the committed insane repre-
sents the end-example of the type. His
logic will be absolutely flawless; you’ll
shortly find that you, not he, are guilty
of false syllogisms, argumentum ad
hominem, distributed-middle, and
other forms of bad logic.

Only he goes on being magnificently
irrational, despite his perfect logic.

The problem is, of course, that per-
fect logic applied to false postulates
yields perfectly logical irrationality.
The Master False Postulate of the sys-
tem the computing psychotic operates
on is one widely accepted: “Anything
that is logical is necessarily rational.”
Since his logic is flawless, that proves
to him that he’s perfectly rational.

The great difficulty lies in the fact
that while we have worked out a codi-
fied, formal technique of manipulating
postulates—that’s what we mean by
“Logic”—we have no codified or
formalized system for deriving postu-
lates. Thus you can check on the rigor
of another man’s logical thinking, and
cross-communicate with him as to the
nature and validity of the logical steps,
but you can not check his derivation
of the postulates he’s manipulating so
logically.

For example, when Newton studied
Kepler’s laws of planetary motion,
Galileo’s work on falling bodies, pen-
dulums, accelerations, et cetera, he
abstracted from the data certain postu-
lates, now known as Newton’s Laws of
Motion and Gravity.

continued on page 92
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analog's for the future...

. . . in more ways than one, of course! And if you want
your ANALOGS in good condition in the future, these binder-boxes will be a large help.
I've got bound copies myself, of course—and | wish, now, I'd had this box-type binder.
Six issues bound in a volume make things hard to handle; the result’s too thick.
The construction specs are below:

The color specs: Black and silver with gray sides.

The economic specs are: $2.50 ea. (Continental U.S. only)

To get 'em, send your order, enclosing check or money order to:
ANALOG—Dept. BB-3, P. O. Box 1348

Grand Central Station, New York 17, New York

Allow 3 weeks for delivery.
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When men first contact the natives of another planet, we’ll have
problems, whether Man is ahead, or the Aliens are. And the essence
of the problem is, ‘“‘What constitutes ‘helping’ the natives of a different
world?”’ The closest approach to that in history, the only near-example
we have, is the story of the European and the Eskimo. The thing that
makes that situation unique is that the Eskimo, unlike the African
Negro or the American Indian, eagerly accepted schooling.
But . . . there were egregious mistakes . . .

R. A. J. PHILLIPS

Fig. 1, left. The Eskimo’s solutions to the
problems of living in the Arctic are magnifi-
cent. No finer example of adapting local
materials to produce adequately thermally
insulated housing has ever been achieved.
But . . . the happy smiles come from the
relief that, at last, the igloo can be built.
W hat do you do when the Arctic winter has
started, but there isn’t yet snow enough . .. ?

Fig. 2. And the snow has to be the right
kind. Loose, fluffy snow won’t do, of course.
And there’s another problem . . .

N.F.B.

CHANGE




CHANGE

Perhaps you have been sitting on the
beach of Northern Baffin Island
some summer day, and watching while
the world was changing.

At your feet is the ice pack, thick,
shoving, broken, grinding south: a
multi-billion ton souvenir not just of
the winter past but of countless years
back to the last Ice Age. That endless
mass is like a ship carrying a deadly
cargo—cold.

You are watching the beginning of
the next Ice Age.

Down sifts the packaged cold into
the Atlantic, there to cool the water,
the air and other lands. This natural
air-conditioner is moving in consider-
able quantities. Over at Jacobshavn in
Greenland, the 300-foot high ice cap
is sliding into the water at a daily rate
of sixty feet: 20 million tons of ice
dropping into the Atlantic every day
of the year from this one spot. If you
follow it south, you’ll see its effect first
on the higher hills of the Atlantic sea-
board where the permanent snowline
inches downward. If you stay around
long enough—a few thousand years
might do—you’ll notice it in the plains

and valleys, in the villages and cities
which will gradually slip into frozen
immobility.

But the north, meanwhile, is getting
warmer. The treeline across Canada’s
Northwest Territories is edging north-
wards. The Arctic is importing heat
and exporting cold. It could all be
changed, they say, with a little con-
struction effort: perhaps a barrier
from north Baffin Island to Greenland,
or a dam across the Bering Straits.
Otherwise . . . ?

We'll settle that some other evening,.
That’s not all that’s happening. The
winds of change are sweeping across
the human beings of the Arctic as the
forces of southern civilization move
like an inexorable ice pack to change
the environment of the Eskimos.

Human history is the story of civili-

Fig. 3. The Peter Bawden Drilling Ltd.
engineers, seeking oil in the Canadian
Arctic have certain problems, too.
Drilling in winter is a bit too difficult,
where temperatures go to 80° below
zero, and in spring . . .

Y
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zations meeting, but this contact is
different from the rest. It involves one
people that has survived about the
toughest physical environment on
earth with the most basic of defenses.
And it involves the highest material
culture our planet has ever known.
On the one hand, eleven thousand peo-
ple; on the other, tens of millions. It
is happening, not in the private pre-
serve of distant empire builders or
anthropologists, but in the midst of
modern North America. It is happen-
ing at that strange stage of western
development when something like a
collective social conscience has devel-
oped. A collective social conscience
means that we are never consciously
nasty.

This meeting of civilizations, unpre-
meditated and inevitable as it was, has
a social purpose. The objective, within
a generation, is not only to provide
a stone-age people with the rights and
responsibilities of citizenship in a
modern democratic society, but to do
it in such a way that the educational
process is mutual: to do it in such a
way that the peer civilization does not

CHANGE

take away more than it really gives.

In some ways, looking for the best
of both worlds is easy: like health.
There just isn’t any medical science
amongst the Eskimos. Or is there?
What about the religious taboos on
eating certain meats at certain times
of year? Physiologists now affirm that
these foods were virtually poisonous.
In nutritional rules, anyway, the Es-
kimos seem to have been more rational
than the rest of us. They do have dis-
ease, which called for a massive offen-
sive by modern medicine. It has been
successful to the extent that we have
now cured some of the disease that in
the past fifty years we have brought.
Before the white man came, probably
tuberculosis, measles and poliomyelitis
were virtually unknown in the Arctic;
possibly even the common cold. Heart
disease still is unknown; also stomach
ulcers and drug addiction.

Ah, we say, how wonderful was the
without the
tribulations of these jangled times: no

primitive civilization
tensions, no mixed-up people. 1t isn’t
that simple, judging from the one
community where an intensive study

has been made. The Pelly Bay Es-
kimos, who now number about one
hundred twenty, have chalked up
thirty-five successful suicides and fif-
teen unsuccessful suicides in the past
fifty years. It was about twenty-five
years ago that the missionaries came
to the community, and all the Eskimos
were converted to Christianity, but the
incidence of suicides did not change
much one way or the other. That
makes their rate of suicide, despite
half the average North American life
expectancy, about thirty times as high
as in the United States.

Whatever the virtues of the so-
called primitive civilization may have
been, the absence of psychiatric dis-
turbance does not appear to have been
one of them. Why should it be? Is the
rat race through the executive floors

Fig. 4. The Arctic is a mineral-rich
area—but it takes a great deal of adapt-
ing to be able to live and work there.
The term “dry land” becomes very
confused indeed in the Arctic spring.
This is a nickel mine at Rankin Inlet,

N T
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any less psychologically disturbing
than feelings of inadequacy as a
hunter, with implications not only of
social failure but of death for one’s
family ? But the Eskimos have appar-
ently not allowed these tensions to
wear away at their bodies. They seem
to possess the secret weapon against
our number one killer—heart disease.

There are other secrets the Eskimos
seem to have. Why didn’t they die
long ago of scurvy as the explorers did
who traveled the Arctic in their sail-
ing ships? If fat causes a high choles-
terol level, why have the Eskimos been
able to live on the fattiest diet in the
world without ill effect? Not that life
was easy. Starvation and sudden dis-
aster kept the population in check,
though at a level somewhat higher
than now. Then tuberculosis took its
toll, but it has been beaten back. In-
fant mortality is the present problem,
and the killers are the bronchial ail-
ments for which our civilization is
also responsible.

All the facilities of modern research

Fig. 5. This Eskimo—J]ohnny Morgan—is suitably dressed for his work inside
a portable quick-freeze unit at George River in Arctic Quebec. The existence
of freezers has made it possible for the Eskimo to develop an Arctic resource
hitherto available, but unusable—the superb Arctic char. A major fishing indus-
try is growing, as gourmet markets in Europe and North America discover
these fish. Notice that Johnny Morgan represenis a genuine interaction of two
widely divergent cultures; his parka is a traditional Eskimo design—unsurpassed
for Arctic climates, either natural or freezer made—but is constructed of tech-
nologically-developed material, on technically perfected sewing machines. The

working at high gear for many years
have yet to produce any Arctic cloth-
ing to equal what the Eskimos devised
for themselves. Their materials, no-
tably the snow-shedding caribou,
were perfect for the Arctic climate,
and the layered design with its flexible
ventilation was ingenious. We cannot
duplicate the material. but the form—

without improvement—is seen in every
snow - covered schoolyard and ski
slope in North America. But let us not
overlook the profound contribution
that was made to Eskimo clothing
design by the advance guard of our
civilization. They were able to point
out to the ignorant Eskimos that it is
immoral for women to wear pants.
No doubt the new enlightenment
produced a higher moral and sartorial
tone in the white man’s drawing room,
and sales across the counter of his
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plastic gloves surpass any native material for such cold, wet work.

store. The statistics on the effects of
skirts on Eskimo women in a death
struggle with the Arctic environment
are mercifully lacking.

Then there was the igloo—or more
accurately. the snow house, for “igloo”
means any kind of house. Architec-
turally brilliant, the igloo was per-
fectly suited to the old civilization. In
the thick fur of caribou garments lay

the warmth the body needed. Then the
white man brought the rifle but he for-
got to bring the lessons on conserva-
tion. The caribou herds, once num-
bered in the millions, dwindled in a
few decades to about 200,000 spread
across a million square miles of Arc-
tic. The igloo became a death trap:
inadequate at any time for those in-
adequately clad; miserable, when the
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noon sun of spring melted its walls
and soaked possessions; impossible,
in the shrewd winds of early winter
when the cold has come, but not the
snow.

Ironically, among all the white man
changed consciously and uncon-
sciously in Eskimo ways, the igloo it-
self remained—preserved in a cocoon
of sentimentality. The igloo charmed
the white man even after it began to
freeze the Eskimo. The shacks which
brought some dryness and warmth
were an offense to the aesthetics of the
newcomer.

Alas, the igloo. It will gradually
disappear in the meshing of civiliza-
tion—not because the white man wants
to see it go, but partly because he made
it impossible to preserve. For its final

epitaph we might say: “Here, in the
warm spring of 19—, the last igloo
melted. It was the only important ar-
chitectural concept originating in
North America from 4,000 B.C. until
Frank Lloyd Wright.”

Well, maybe that’s not quite true,
for some Eskimos on Baffin Island
have achieved the architecture without
the agony, by living in igloos of foam
plastic blocks. The arrival of this ma-
terial on the beach was the final con-
firmation in Eskimo minds of the utter
madness of the white man: now, the
occupants have decided that maybe
the white man isn’t crazy after all.

Perhaps we should look again at
that plastic igloo, for it may turn out
to be a monument of our age: one of
those rare examples of two civiliza-

Fig. 6. Twilight takes a long time at Winter Harbor, N. W. T.—but the Peter
Bawden Drilling Litd. engineers are learning to work with the Arctic conditions

.. .with Eskimo help and instruction!

CHANGE

CHANGE
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CHANGE

Fig. 7. The Eskimos have developed a series of art-forms that are
unique in several respects. Most umportant, these art-forms were
developed by Eskimos to satisfy a non-Eskimo market which they
themselves developed! The Eskimo dolls, beadwork, soapstone carv-
ings, exceedingly ingenious hand-carved children’s toys, and stone-
block prints are not traditional art-forms; they are modified and
developed specifically for non-Eskimo markets, by highly creative
Eskimo artists.

LEE BOLTIN
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CHANGE

tions of vastly different material at-
tainment learning from one another.
The plastic igloo itself will not last, for
there are better European solutions to
housing than a small circular dwelling
into which rectangular furniture does
not fit. Perhaps figuratively as well as
literally, it is too low-ceilinged for

heads held high.

The other solutions, however, are
based on a European concept of cash
income. To have a comfortable con-
ventional house, adapted for Arctic
living, one must move very far away
from a natural economy and accept a
whole white scale of values which
makes houses possible. For example,
the primitive might have to accept the
idea of wage employment with all the
tyranny of the clock that he—happily
—does not understand. He has to ac-
cept the
whether unloading a boat, preparing
fish for exotic markets, or making
crafts—to standards other than the per-
former’s.

We are so accustomed to having to
meet standards which society imposes
that we forget how another society
makes a virtue of individual perfec-
tion, individually defined. The Eskimo
hunted the way he knew best: why
shouldn’t he now carve, or sew, or
freeze fish the way he knows best just
because the white man is buying the
product?

Conformity is a lesson that comes
slowly. The Eskimo for half a century
has been alert to the material benefits
that trapping the white fox will bring,
and he knows that the amount of bene-
fit for each pelt depends on its condi-
tion. The Eskimo was prepared to
turn his world upside down to set
traps for the wretched little beasts to
humor the rich white man. But after
all these years, rarely has the Eskimo
gone the other mile to strive for the
white man’s standards of the fox.
That’s a nuisance without much sense.
The Eskimo is prepared to suffer the
economic consequences of poorly pre-
served skins.

performance of work—
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There’s the conflict for the primi-
tive man: how much of a birthright
to sacrifice for a mess of pottage?
What he may have to sacrifice is noth-
ing as simple as mere conformity to
white man’s ways. It is in part con-
formity within his own society, for
apparently material progress in our
age depends upon social conformity.
Ask Dr. Dichter.

But there’s a conflict for the sophis-
ticated white man, too. We assume that
the white man of today really has a
conscience for his fellow man. We as-
sume also that the white man’s self-
interest requires the development of a
self-reliant and self-generating Arctic
people. How far do we push the primi-
tive to qualify him for our paradise?
We can’t leave the decision to him: it
would be like asking the average New
Yorker whether he would prefer to
live on the left bank or the right bank
of a canal on Mars. He has no real
basis for comparison. By the time we
brief him, we have probably imposed
as many of our ideas as his on the final
decision.

The briefing of the Eskimos on
such subjects is called education. Ev-
erybody agrees that education is a
Good Thing, but it is quite another
matter to agree on what it should be.

A few years ago at a gathering in
Aklavik, some of the old hands were
voicing the familiar line about why
teach the Eskimos to read a book when
you don’t need a book to catch musk-
rats. The happy unanimity was
broken by an old Eskimo woman who
had never known a day in school. “I
have been looking at you white men
a long time,” she said, “and I don’t
see any difference between you and us
—except education. We'd like a lot
more of that.”

She was right, of course, for the
lack of education was the foundation
of the white man’s continued superi-
ority over the native. Only through
education is any kind of economic or
social equality possible.

What kind of equality? What kind
of education? The basic problem of
those who have accepted responsibility
for giving education—they are all

white men—is how to give more than
they take away. Education, they say,
is not to train people for jobs, or even
to adapt the primitive to the sophisti-
cated in general. It is to allow the prim-
itive to acquire the most fundamen-
tal of citizenship rights, the right to
decide his own life. This involves not
only a genuine knowledge of the re-
sponsibilities ahead, but the equip-
ment to seize the opportunities.

Such a requirement makes the job
of education immensely more difficult
in this setting of intercultural contact
and conflict than it is in any ordinary
schoolroom of a North American city.
There should be education in two cul-
tures, but there is, as yet, no one avail-
able to teach the Eskimo way. The
white teacher does not fully under-
stand the Eskimo. There is a great
temptation to assume that education
means teaching only the white man’s
knowledge. If we ever do that, we may
take away more than we give.

If we teach only in terms of the
white man’s civilization because all
the textbooks are written that way, we
promote a rootless confusion. We rob
the child of his cultural inheritance,
place a barrier between him and his
family, between him and the life on the
land to which he may wish to return.
Even if we were foolish enough to as-
sume that a primitive society has noth-
ing to offer in this late twentieth cen-
tury, we would still be making a
mistake in equipping a primitive child
to move only in our sophisticated
circles.

For one thing, he is not likely to
want to move beyond the country of
his home. However odd it may seem
to us, there are people in the world
who would rather live amidst the harsh
surroundings of the Arctic or the
jungle than in the kind of environ-
ment which we happen to regard as
the most suitable for man’s destinies
and pleasures. It is equally incompre-
hensible to Eskimos why men should
make a choice of living in our asphalt
jungles or amidst the enervating heat
of our summers when it is possible to
enjoy the reverent stillness of the
Arctic where man, not the machine or

continued on page 81
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The Med Service people hit strange problems as routine; if they weren't weirdos,

they weren’t tough enough to merit Med Service attention. Now the essence of a

weird problem is that it involves a factor nobody ever thought of before . . . or the
absence of one nobody ever missed . . .

by MURRAY LEINSTER

ILLUSTRATED BY JOHN SCHOENHERR

THE HATE DISEASE
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I

he Med Ship Esclipus Twenty rode in overdrive while

her ship’s company drank coffee. Calhoun sipped
at a full cup of strong brew, while Murgatroyd the tormal
drank from the tiny mug suited to his small, furry paws.
The astrogation unit showed the percentage of this over-
drive hop covered up to now, and the needle was almost
around to the stop pin.

There’d been a warning gong an hour ago, notifying
that the end of overdrive journeying approached. Hence
the coffee. When breakout came, the overdrive field
must collapse and the Duhanne cells down near the small
ship’s keel absorb the energy which maintained it. Then
Esclipus Twenty would appear in the normal universe
of suns and stars with the abruptness of an explosion.
She should be somewhere near the sun Tallien. She should
then swim toward that sol-type sun and approach Tal-
lien’s third planet out at the less-than-light-speed rate
necessary for solar-system travel. And presently she
should signal down to ground and Calhoun set about
the purpose of his three-week journey in overdrive.

His purpose was a routine checkup on public health
on Tallien Three. Calhoun had lately completed five such
planetary visits, with from one to three weeks of over-
drive travel between each pair. When he left Tallien Three
he’d head back to Sector Headquarters for more orders
about the work of the Interstellar Medical Service.

Murgatroyd zestfully licked his empty cup to get the
last least drop of coffee. He said hopefully:

“Chee?” He wanted more.

“I’m afraid,” said Calhoun, “that you’re a sybarite,
Murgatroyd. This impassioned desire of yours for coffee
disturbs me.”

“Chee!” said Murgatroyd, with decision.

“It’s become a habit,” Calhoun told him severely. “You
should taper off. Remember, when anything in your en-
vironment becomes a normal part of your environment,
it becomes a necessity. Coffee should be a luxury, to be
savored as such, instead of something you expect and
resent being deprived of.”

Murgatroyd said impatiently:

“Chee-cheel”

“All right, then,” said Calhoun, “if you’re going to be
emotional about it! Pass your cup.”

He reached out and Murgatroyd put the tiny object
in his hand. He refilled it and passed it back.

“But watch yourself,” he advised. “We're landing on
Tallien Three. It’s just be transferred to us from another
sector. It’s been neglected. There’s been no Med Service
inspection for years. There could be misunderstandings.”

Murgatroyd said, “Chee!” and squatted down to drink.

Calhoun looked at a clock and opened his mouth to
speak again, when a taped voice said abruptly:

“When the gong sounds, breakout will be five seconds
off.”

There was a steady, monotonous tick, tock, tick, tock,

~onds ... four...three...two...one...

like a metronome. Calhoun got up and made a casual
examination of the ship’s instruments. He turned on the
vision screens. They were useless in overdrive, of course,
Now they were ready to inform him about the normal
cosmos as soon as the ship returned to it. He put away
the coffee things. Murgatroyd was reluctant to give up
his mug until the last possible lick. Then he sat back
and elaborately cleaned his whiskers.
Calhoun sat down in the control chair and waited.

“Bong!” said the loud-speaker, and Murgatroyd
scuttled under a chair. He held on with all four paws and
his furry tail. The speaker said, “Breakout in five sec-

There was a sensation as if all the universe had turned
itself inside out, and Calhoun’s stomach tried to follow its
example. He gulped, and the feeling ended, and the vision
screens came alight. Then there were ten thousand myr-
iads of stars, and a sun flaming balefully ahead, and
certain very bright objects nearby. They would be planets,
and one of them showed as a crescent.

Calhoun checked the solar spectrum as a matter of
course. This was the sun Tallien. He checked the brighter
specks in view. Three were planets and one a remote
brilliant star. The crescent was Tallien Three, third out
from its sun and the Med Ship’s immediate destination.
It was a very good breakout; too good to be anything
but luck. Calhoun swung the ship for the crescent planet.
He matter-of-factly checked the usual items. He was
going in at a high angle to the ecliptic, so meteors and
bits of stray celestial trash weren’t likely to be bother-
some. He made other notes, to kill time.

He reread the data sheets on the planet. It had been
colonized three hundred years before. There’d been trou-
ble establishing a human-use ecological system on the
planet because the native plants and animals were totally
useless to humankind. Native timber could be used in
building, but only after drying-out for a period of months.
When growing or green it was as much water-saturated
as a sponge. There had never been a forest fire here, not
even caused by lightning!

There were other oddities. The aboriginal micro-
organisms here did not attack wastes of introduced ter-
restrial types. It had been necessary to introduce
scavenger organisms from elsewhere. This and other
difficulties made it true that only one of the world’s five
continents was human-occupied. Most of the land surface
was strictly as it had been before the landing of men—
impenetrable jungles of spongelike flora, dwelt in by a
largely unknown useless fauna. Calhoun read on. Popu-
lation . . . government . . . health statistics . . . He went
through the list.

He had time to kill, so he rechecked his course and
speed relative to the planet. He and Murgatroyd had
dinner. Then he waited until the ship was near enough
to report in.

“Med Ship Esclipus Twenty calling ground,” he said
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when the time came. He taped his own voice as he made
the call. “Requesting co-ordinates for landing. Our mass
is fifty tons. Repeat, five-oh tons. Purpose of landing,
planetary health inspection.”

He waited while his taped voice repeated and re-re-
peated the call. An incoming voice said sharply:

“Calling Med Ship! Cut your signal! Do not acknowl-
edge this call! Cut your signal! Instructions will follow.
But cut your signal!”

Calhoun blinked. Of all possible responses to a land-
ing call, orders to stop signaling would be least likely.
But after an instant he reached over and stopped the
transmission of his voice. It happened to end halfway
through a syllable.

Silence. Not quite silence, of course, because there was
the taped record of background noise which went on all
the time the Med Ship was in space. Without it, the utter
absence of noise would be sepulchral.

The voice from outside said:

“You cut off. Good! Now listen! Do not—repeat, do
not!—acknowledge this call or respond to any call from
anyone else! There is a drastic situation aground. You
must not—repeat, must not—fall into the hands of the
people now occupying Government Center. Go into orbit.
We will try to seize the spaceport so you can be landed.
But do not acknowledge this call or respond to any an-
swer from anyone else! Don’t do it! Don’t do it!”

There was a click, and somehow the silence was
clamorous. Calhoun rubbed his nose reflectively with his
finger. Murgatroyd, bright-eyed, immediately rubbed his
nose with a tiny dark digit. Like all tormals, he gloried
in imitating human actions, as parrots and parakeets
imitate human speech. But suddenly a second voice
called in, with a new and strictly professional tone:

“Calling Med Ship!” said this second voice. “Calling
Med Ship! Spaceport Tallien Three calling Med Ship
Esclipus Twenty! For landing, repair to co-ordinates—"

The voice briskly gave specific instructions. It was a
strictly professional voice. It repeated the instructions
with precision.

Out of sheer habit, Calhoun said, “Acknowledge.”
Then he added sharply: “Hold it! I've just had an emer-
gency call—"

The first voice interrupted stridently:

“Cut your signal, you fool! I told you not to answer
any other call! Cut your signal!”

The strictly professional other voice said coldly:

“Emergency call, eh? That'll be paras. They're better
organized than we thought, if they picked up your land-
ing request! There’s an emergency, all right! It’s the devil
of an emergency—it looks like devils! But this is the
spaceport. Will you come in?”

“Naturally,” said Calhoun. “What’s the emergency?”

“You'll find out . ..” That was the professional voice.
The other snapped angrily, “Cut your signal!” The pro-
fessional voice again: “. . . you land. I¢’s not . . .” “Cut
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your signal, you fool! Cut it....” The other voice again.

There was confusion The two voices spoke together.
Each was on a tight beam, while Calhoun’s call was broad-
cast. The voices could not hear each other, but each could
hear Calhoun.

“Don’t listen to them! There’s .. .” “to understand,
but...” “Don’t listen! Don’t ...” *“. . . When you land.”

Then the voice from the spaceport stopped, and Cal-
houn cut down the volume of the other. It continued to
shout, though muffled. It bellowed, as if rattled. It
mouthed commands as if they were arguments or reasons.
Calhoun listened for fully five 'minutes. Then he said
carefully into his microphone:

“Med Ship Esclipus Twenty calling spaceport. I will
arrive at given co-ordinates at the time given. I suggest
that you take precautions if necessary against interference
with my landing. Message ends.”

He swung the ship around and aimed for the destina-
tion with which he’d been supplied—a place in empti-
ness five diameters out, with the center of the sun’s disk
bearing so-and-so and the center of the planet’s disk
bearing so-and-thus. He turned the communicator volume
down still lower. The miniature voice shouted and
threatened in the stillness of the Med Ship’s control room.
After a time Calhoun said reflectively:

“I don’t like this, Murgatroyd! An unidentified voice
is telling us—and we’re Med Ship personnel, Murgatroyd!
—who we should speak to and what we should do. Our
duty is plainly to ignore such orders. But with dignity,
Murgatroyd! We must uphold the dignity of the Med
Service!”

Murgatroyd said skeptically:

“Chee?”

“I don’t like your attitude,” said Calhoun, “but I’ll
bear in mind that you’re often right.”

Murgatroyd found a soft place to curl up in. He draped
his tail across his nose and lay there, blinking at Calhoun
above the furry half-mask.

The little ship drove on. The disk of the planet grew
large. Presently it was below. It turned as the ship moved,
and from a crescent it became a half-circle and then
a gibbous near-oval shape. In the rest of the solar sys-
tem nothing in particular happened. Small and heavy
inner planets swam deliberately in their short orbits
around the sun. Outer, gas-giant planets floated even
more deliberately in larger paths. There were comets of
telescopic size, and there were meteorites, and the sun
Tallien sent up monstrous flares, and storms of improb-
able snow swept about in the methane atmosphere of
the greater gas giant of this particular celestial family
of this sun and its satellites. But the cosmos in general
paid no attention to human activities or usually undesir-
able intentions. Calhoun listened, frowning, to the
agitated, commanding voice. He still didn’t like it.

Suddenly, it cut off. The Med Ship approached the
planet to which it had been ordered by Sector Head-
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quarters now some months ago. Calhoun examined the
nearing world via electron telescope. On the hemisphere
rolling to a position under the Med Ship he saw a city
of some size, and he could trace highways, and there
were lesser human settlements here and there. At full
magnification he could see where forests had been cut
away in wedges and half-squares, with clear spaces be-
tween them. This indicated cultivated ground, cleared
for human use in the invincibly tidy-minded manner of
men.

Presently he saw the landing grid near the biggest
city—that half-mile-high, cagelike wall of intricately
braced steel girders. It tapped the planet’s ionosphere for
all the power that this world’s inhabitants could use, and
applied the same power to lift up and let down the ships
of space by which communication with the rest of human-
ity was maintained. From this distance, though, even with
an electron telescope, Calhoun could see no movement
of any sort. There was no smoke, because electricity from
the grid provided all the planet’s power and heat, and
there were no chimneys. The city looked like a colored
map, with infinite detail but nothing which stirred.

A tiny voice spoke. It was the voice of the spaceport.

“Calling Med Ship. Grid locking on. Right?”

“Go ahead,” said Cathoun. He turned up the communi-
cator.

The voice from the ground said carefully:

“Better stand by your controls. If anything happens
down here you may need to take emergency action.”

Calhoun raised his eyebrows. But he said:

“All set.”

He felt the cushiony, fumbling motions as force fields
from the landing grid groped for the Med Ship and
centered it in their complex pattern. Then there came the
sudden solid feeling when the grid locked on. The Med
Ship began to settle, at first slowly but with increasing
speed, toward the ground below.

It was all very familiar. The shape of the continents
below him were strange, but such unfamiliarity was com-
monplace. The voice from the ground said matter-of-
factly:

“We think everything’s under control, but it’s hard to
tell with these paras. They got away with some weather
rockets last week and may have managed to mount war
heads on them. They might use them on the grid, here,
or try for you.”

Calhoun said:

“What are paras?”

“You'll be briefed when you land,” said the voice. It
added: “Everything’s all right so far, though.”

The Esclipus Twenty went down and down and down.
The grid had locked on at forty thousand miles. It was
a long time before the little ship was down to thirty
thousand and another long time before it was at twenty.
Then more time to reach ten, and then five, and one thou-
sand, and five hundred. When solid ground was only a
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hundred miles below and the curve of the horizon had
to be looked for to be seen, the voice from the ground
said:

“The last hundred miles is the tricky part, and the last
five will be where it’s tight. 1f anything does happen,
it’ll be there.”

Calhoun watched through the electron telescope, He
could see individual buildings now, when he used full
magnification. He saw infinitesimal motes which would be
ground cars on the highways. At seventy miles he cut
down the magnification to keep his field of vision wide.
He cut the magnification again at fifty and at thirty and
at ten.

Then he saw the first sign of motion. It was an extend-
ing thread of white which could only be smoke. It began
well outside the city and leaped up and curved, evidently
aiming at the descending Med Ship. Calhoun said curtly:

“There’s a rocket coming up. Aiming at me.”

The voice from the ground said:

“It’s spotted. I'm giving you free motion if you want
to use it.”’

The feel of the ship changed. It no longer descended.
The landing-grid operator was holding it aloft, but Cal-
houn could move it in evasive action if he wished. He
approved the liberty given him. He could use his emer-
gency rockets to dodge. A second thread of smoke came
streaking upward.

Then other threads of white began just outside the
landing grid. They rushed after the first. The original
rockets seemed to dodge. Others came up. There was an
intricate pattern formed by the smoke trails of rockets
rising and other rockets following, and some trails dodg-
ing and others closing in. Calhoun carefully reminded
himself that it was not likely that there’d be atomic war
heads. The last planetary wars had been fought with fu-
sion weapons, and only the crews of single ships survived.
The planetary populations didn’t. But atomic energy
wasn’t much used aground, these days. Power for plane-
tary use could be had more easily from the upper, ionized
limits of atmospheres.

A pursuing rocket closed in. There was a huge ball of
smoke and a flash of light, but it was not brighter than
the sun. It wasn’t atomic flame. Calhoun relaxed. He
watched as every one of the first-ascended rockets was
tracked down and destroyed by another. The last, at
that, was three-quarters of the way up.

The Med Ship quivered a little as the force fields
tightened again. It descended swiftly. It came to ground.
Figures came to meet Calhoun as, with Murgatroyd, he
went out of the air lock. Some were uniformed. All wore
the grim expression and harried look of men under long-
continued strain. :

The landing-grid operator shook hands first.

“Nice going! It could be lucky that you arrived. We
normals need some luck!”

He introduced a man in civilian clothes as the plane-
tary Minister for Health. A man in uniform was head

ANALOG SCIENCE FACT e SCIENCE FICTION



of the planetary police. The others weren’t introduced.
“We worked fast after your call came!” said the grid
operator. “Things are lined up for you, but they’re bad!”
“I’ve been wondering,” admitted Calhoun dryly, “if all
incoming ships are greeted with rockets.”
“That’s the paras,” said the police head, grimly.
“They’d rather not have a Med Service man here.”

=
=
e

=y

A ground car sped across the spaceport. It came at a
headlong pace toward the group just outside the Med
Ship. There was the sudden howl of a siren by the space-
port gate. A second car leaped as if to intercept the first.
Its siren screamed again. Then bright sparks appeared
near the first car’s windows. Blasters rasped. Incredu-
lously, Calhoun saw the blue-white of blaster bolts darting
toward him. The men about him clawed for weapons. The
grid operator said sharply:

“Get in your ship! We'll take care of this! It’s paras!”

But Calhoun stood still. It was instinct not to show
alarm. Actually, he didn’t feel it. This was too preposter-
ous! He tried to grasp the situation and fearfulness does
not help at such a time.

A bolt crackled against the Med Ship’s hull just beyond
him. Blasters rasped from beside him. A bolt exploded
almost at Calhoun’s feet. There were two men in the first-
moving ground car, and now that another car moved to
head them off, one fired desperately and the other tried
to steer and fire at the same time. The siren-sounding car
sent a stream of bolts at them. But both cars jounced and
bounced. There could be no marksmanship under such
conditions.

But a bolt did hit. The two-man car dipped suddenly
to one side. Its fore part touched ground. It slued around,
and its rear part lifted. It flung out its two passengers
and with an effect of great deliberation it rolled over end
for end and came to a stop upside down. Of its passengers,
one lay still. The other struggled to his feet and began to
run—toward Calhoun. He fired desperately, again and
again— A

Bolts from the pursuing car struck all round him.
Then one struck him. He collapsed.

Calhoun’s hands clenched. Automatically, he moved
toward the other still figure, to act as a medical man does
when somebody is hurt. The grid operator seized his arm.
As Calhoun jerked to get free, that second man stirred.
His blaster lifted and rasped. The little pellet of ball-
lightning grazed Calhoun’s side, burning away his uni-
form down to the skin, just as there was a grating roar
of blaster fire. The second man died.

“Are you crazy ?” demanded the grid operator angrily.
“He was a para! He was here to try to kill you!”

The police head snapped:

“Get that car sprayed! See if it had equipment to spread
contagion! Spray everything it went near! And hurty!”

There was silence as men came from the spaceport
building. They pushed a tank on wheels before them. It
had a hose and a nozzle attached to it. They began to use
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the hose to make a thick, foglike, heavy mist which clung
to the ground and lingered there. The spray had the bit-
ing smell of phenol.

“What’s going on here?” demanded Calhoun angrily.
“Damnation! What’s going on here?”

The Minister for Health said unhappily:

“Why . . . we've a public-health situation we haven’t
been able to meet. It appears to be an epidemic of . . .
of . . . we’re not sure what, but it looks like demoniac
possession.”

IT

“I’d like,” said Calhoun, “a definition. Just what do
you mean by a para?”

Murgatroyd echoed his tone in an indignant, “Chee-
chee!”

This was twenty minutes later. Calhoun had gone back
into the Med Ship and treated the blaster burn on his
side. He’d changed his clothing from the scorched uni-
form to civilian garb. It would not look eccentric here.
Men’s ordinary garments were extremely similar all over
the galaxy. Women’s clothes were something else.

Now he and Murgatroyd rode in a ground car with
four armed men of the planetary police, plus the civilian
who’d been introduced as the Minister for Health for
the planet. The car sped briskly toward the spaceport
gate. Masses of thick gray fog still clung to the ground
where the would-be assassins’ car lay on its back and
where the bodies of the two dead men remained. The
mist was being spread everywhere—everywhere the men
had touched ground or where their car had run.

Calhoun had some experience with epidemics and
emergency measures for destroying contagion. He had
more confidence in the primitive sanitary value of fire.
It worked, no matter how ancient the process of burning
things might be. But very many human beings, these
days, never saw a naked flame unless in a science class at
school, where it might be shown as a spectacularly rapid
reaction of oxidation. But people used electricity for heat
and light and power. Mankind had moved out of the age
of fire. So here on Tallien it seemed inevitable that in-
fective material should be sprayed with antiseptics in-
stead of simply set ablaze.

“What,” repeated Calhoun doggedly, “is a para?”

The Health Minister said unhappily:

“Paras are . . . beings that once were sane men. They
aren’t sane any longer. Perhaps they aren’t men any
longer. Something has happened to them. If you’d landed
a day or two later, you couldn’t have landed at all. We
normals had planned to blow up the landing grid so no
other ship could land and be lifted off again to spread the
. . . contagion to other worlds. If it is a contagion.”

“Smashing the landing grid,” said Calhoun practically,
“may be all right as a last resort. But surely there are
other things to be tried first!”

Then he stopped. The ground car in which he rode had
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reached the spaceport gate. Three other ground cars
waited there. One swung into motion ahead of them. The
other two took up positions behind. A caravan of four
cars, each bristling with blast weapons, swept along the
wide highway which began here at the spaceport and
stretched straight across level ground toward the city
whose towers showed on the horizon. The other cars
formed a guard for Calhoun. He’d needed protection
before, and he might need it again.

“Medically,” he said to the Minister for Health, “I
take it that a para is the human victim of some condition
which makes him act insanely. That is pretty vague. You
say it hasn’t been controlled. That leaves everything very
vague indeed. How widely spread is it? Geographically,
I mean.”

“Paras have appeared,” said the Minister for Health,
“at every place on Tallien Three where there are men.”

“It’s epidemic, then,” said Calhoun professionally.
“You might call it pandemic. How many cases?”

“We guess at thirty per cent of the population—so far,”
said the Minister for Health, hopelessly. “But every day
the total goes up.” He added: “Dr. Lett has some hope
for a vaccine, but it will be too late for most.”

Calhoun frowned. With reasonably modern medical
techniques, almost any sort of infection should be stopped
long before there were as many cases as that!

“When did it start? How long has it been running?”

“The first paras were examined six months ago,” said
the Health Minister. “It was thought to be a disease. Our
best physicians examined them. They couldn’t agree on a
cause, they couldn’t find a germ or virus . . .”

“Symptoms?” asked Calhoun crisply.

“Dr. Lett phrased them in medical terms,” said the
Minister for Health. “The condition begins with a period
of great irritability or depression. The depression is so
great that suicide is not infrequent. If that doesn’t hap-
pen, there’s a period of suspiciousness and secretiveness
—strongly suggestive of paranoia. Then there’s a craving
for—unusual food. When it becomes uncontrollable, the
patient is mad!”

The ground cars sped toward the city. A second group
of vehicles appeared, waiting. As the four-car caravan
swept up to them, one swung in front of the car in which
Calhoun and Murgatroyd rode. The others fell into line
to the rear. It began to look like a respectable fighting
force.

“And after madness?” Calhoun asked.

“Then they’re paras!” said the Health Minister. “They
crave the incredible. They feed on the abominable. And
they hate us normals as—devils out of hell would hate
us!”

“And after that again?” said Calhoun. “I mean, what’s
the prognosis? Do they die or recover? If they recover,
in how long? If they die, how soon?”

“They’re paras!” said the Health Minister querulously.

~ “I'm no physician! I'm an administrator! But I don’t
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think any recover. Certainly none die of it! They stay—
what they’ve become.”

“My experience,” said Calhoun, “has been mostly with
diseases that one either recovers from or dies of. A dis-
ease whose victims organize to steal weather rockets and
to use them to destroy a ship—only they failed—and who
carry on with an assassination attempt . . . that doesn’t
sound like a disease! A disease has no purpose of its own.
They had a purpose—as if they obeyed one of their num-
ber.”

The Minister for Health said uneasily:

“It’s been suggested—that something out of the
jungle causes what’s happened. On other planets there are
creatures who drink blood without waking their victims.
There are reptiles who sting men. There are even insects
which sting men and inject diseases. Something like that
seems to have come out of the jungle. While men sleep—
something happens to them! They turn into paras. Some-
thing native to this world must be responsible. The planet
did not welcome us. There’s not a native plant or beast
that is useful to us! We have to culture soil-bacteria so
Earth-type plants camn grow here! We don’t begin to
know all the creatures of the jungle! If something comes
out and makes men paras without their knowledge—"

Calhoun said mildly:

“It would seem that such things could be discovered.”

The Health Minister said bitterly:

“Not this thing! It is intelligent! It hides! It acts as
if on a plan to destroy us! Why . . . there was a young
doctor who said he’d cured a para! But we found him
and the former para dead when we went to check his
claim! Things from the jungle had killed them! They
think! They know! They understand! They’re rational,
and like devils—"

A third group of ground cars appeared ahead, waiting.
Like the others, they were filled with men holding blast
rifles. They joined the procession—the rushing, never-
pausing group of cars from the spaceport. The highway
had obviously been patrolled against a possible ambush
or road block. The augmented combat group went on.

“As a medical man,” said Calhoun carefully, “I ques-
tion the existence of a local, nonhuman rational creature.
Creatures develop or adapt to fit their environment. They
change or develop to fit into some niche, some special
place in the ecological system. which is their environment.
If there is no niche and no room for a specific creature in
an environment, there is no such creature there! And
there cannot be a place in any environment for a creature
which will change it. It would be a contradiction in terms!
We rational humans change the worlds we occupy! Any
rational creature will! So a rational animal is as nearly
impossible as any creature can be. It’s true that we’ve hap-
pened, but—another rational race? Oh, no!”

Murgatroyd said:

“Chee!”

The city’s towers loomed higher and taller above the
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horizon. Then, abruptly, the fast-moving cavalcade came
to the edge of the city and plunged into it.

It was not a normal city. The buildings were not ec-
centric. All planets, but very new ones, show local archi-
tectural peculiarities, so it was not odd to see all windows
topped by triple arches, or quite useless pilasters in the
brick walls of apartment buildings. These would have
made the city seem only individual. But it was not normal.
The streets were not clean. Two windows in three had
been smashed. In places Calhoun saw doors that had been
broken in and splintered, and never repaired. That
implied violence unrestrained. The streets were almost
empty. Occasional figures might be seen on the sidewalks
before the speeding ground cars, but the vehicles never
passed them. Pedestrians turned corners or dodged into
doorways before the cavalcade could overtake them.

The buildings grew taller. The street level remained
empty of humans, but now and again, many stories up,
heads peered out of windows. Then high-pitched yell-
ings came from aloft. It was not possible to tell whether
they were yells of defiance or derision or despair, but
they were directed at the racing cars.

Calhoun looked quickly at the faces of the men around
him. The Minister for Health looked at once heartbroken
and embittered. The head of the planetary police stared
grimly ahead. Screechings and howlings echoed and re-
echoed between the building walls. Objects began to fall
from the windows: bottles, pots and pans. Chairs and
stools twirled and spun, hurtling downward. Everything
that was loose and could be thrown from a window came
down, flung by the occupants of those high dwellings.-
With them came outcries which were assuredly cursings.

It occurred to Calhoun that there had been a period in
history when mob-action invariably meant flames. Men
burned what they hated and what they feared. They also
burned religious offerings to divers bloodthirsty deities.
It was fortunate, he reflected wryly, that fires were no
longer a matter of common experience, or burning oil
and flaming missiles would have been flung down on the
ground cars.

“Is this unpopularity yours?” he asked. “Or do I have
a share in it? Am I unwelcome to some parts of the pop-
ulation?”

“You’re unwelcome to paras,” said the police head
coldly. “Paras don’t want you here. Whatever drives them
is afraid the Med Service might make them no longer
paras. And they want to stay the way they are.” His lips
twisted. “They aren’t making this uproar, though. We
gathered everybody we were sure wasn'’t . . . infected into
Government Center. These people were left out. We
weren’t sure about them. So they consider we’ve left them
to become paras and they don’t like it!”

Calhoun frowned again. This confused everything.
There was talk of infection, and talk of unseen creatures
come out of the jungle, making men paras and then con-
trolling them as if by demoniac possession. There were
few human vagaries, though, that were not recorded in

23



the Med Service files. Calhoun remembered something,
and wanted to be sick. It was like an infection, and like
possession by devils, too. There would be creatures not
much removed from fields involved, anyhow.

“I think,” he said, “that I need to talk to your counter-
para researchers. You have men working on the prob-
lem?”

“We did,” said the police head, grimly. “But most of
them turned para. We thought they’d be more dangerous
than other paras, so we shot them. But it did no good.
Paras still turn up, in Government Center, too! Now we
only send paras out the south gate. They doubtless make
out—as paras.”

For a time there was silence in the rushing cars, though
a bedlam of howls and curses came from aloft. Then a
sudden shrieking of foreseen triumph came from over-
head. A huge piece of furniture, a couch, seemed certain
to crash into the car in which Calhoun rode. But it
swerved sharply, ran up on the sidewalk, and the couch
dashed itself to splinters where the car should have been.
The car went down to the pavement once more and rushed
on.

The street ended. A high barrier of masonry rose up
at a cross street. It closed the highway and connected the
walls of apartment buildings on either hand. There was
a gate in it, and the leading cars drew off to one side and
the car carrying Calhoun and Murgatroyd ran through,
and there was a second barrier ahead, but this was closed.
The other cars filed in after it, Calhoun saw that windows
in these apartment buildings had all been bricked up.
They made a many-storied wall shutting off all that was
beyond them.

Men from the barrier went from car to car of the es-
cort, checking the men who had been the escort for Cal-
houn. The Minister for Health said jerkily:

“Everybody in Government Center is examined at least
once each day to see if they’re turning para or not. Those
showing symptoms are turned out the south gate. Every-
body, myself included, has to have a fresh certificate
every twenty-four hours.”

The inner gate swung wide. The car carrying Calhoun
went through. The buildings about them ended. They
were in a huge open space that must once have been a
park in the center of the city. There were structures which
could not possibly be other than government buildings.
But the population of this world was small. They were
not grandiose. There were walkways and some temporary
buildings obviously thrown hastily together to house a
sudden influx of people.

And here there were many people. There was bright
sunshine, and children played and women watched them.
There were some—not many—men in sight, but most of
them were elderly. All the young ones were uniformed
and hastily going here or there. And though the children
played gaily, there were few smiles to be seen on adult
faces.
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“]I take it,” said Calhoun, “that this is Government Cen-
ter, where you collected everybody in the city you were
sure was normal. But they don’t all stay normal. And you
consider that it isn’t exactly an infection but the result
of something that’s done to them by—Something.”

“Many of our doctors thought so,” said the Minister
for Health. “But they’ve turned para. Maybe the . . .
Things got at them because they were close to the truth.”

His head sank forward on his chest. The police head
said briefly:

“When you want to go back to your ship, say so and
we'll take you. If you can’t do anything for us, you’ll
warn other planets not to send ships here.”

The ground car braked before one of those square,
unornamented buildings which are laboratories every-
where in the galaxy. The Minister for Health got out.
Calhoun followed him, Murgatroyd riding on his shoul-
der. The ground car went away and Calhoun followed
into the building.

There was a sentry by the door, and an officer of the
police. He examined the Minister’s one-day certificate of
health. After various vision-phone calls, he passed Cal-
houn and Murgatroyd. They went a short distance and
another sentry stopped them. A little farther, and another
sentry.

“Tight security,” said Calhoun.

“They know me,” said the Minister heavily, “but they
are checking my certificate that as of morning I wasn’t
a para.”

“I’ve seen quarantines before,” said Calhoun, “but
never one like this! Not against disease!”

“It isn’t against disease,” said the Minister, thinly.
“It’s against Something intelligent . . . from the jungle
. . . who chooses victims by reason for its own purposes.”

Calhoun said very carefully:

“I won’t deny more than the jungle.”

Here the Minister for Health rapped on a door and
ushered Calhoun through it. They entered a huge room
filled with the complex of desks, cameras, and observing
and recording instruments that the study of a living or-
ganism requires. The setup for study of dead things is
quite different. Here, halfway down the room’s length,
there was a massive sheet of glass that divided the apart-
ment into two. On the far side of the glass there was,
obviously, an aseptic environment room now being used
as an isolation chamber.

A man paced up and down beyond the glass. Calhoun
knew he must be a para because he was cut off in idea
and in fact from normal humanity. The air supplied to
him could be heated almost white-hot and then chilled
before being introduced into the aseptic chamber for him
to breath, if such a thing was desired. Or the air removed
could be made incandescent so no possible germ or its
spores could get out. Wastes removed would be destroyed
by passage through a carbon arc after innumerable previ-
ous sterilizing processes. In such rooms, centuries be-
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fore, plants had been grown from antiseptic-soaked
seeds, and chicks hatched from germ-free eggs, and even
small animals delivered by aseptic Caesarean section to
live in an environment in which there was no living
microorganism. From rooms like this men had first
learned that some types of bacteria outside the human
body were essential to human health. But this man was
not a volunteer for such research.

He paced up and down, his hands clenching and un-
clenching. When Calhoun and the Minister for Health
entered the outer room, he glared at them. He cursed
them, though inaudibly because of the sheet of glass. He
hated them hideously because they were not as he was;
because they were not imprisoned behind thick glass walls
through which his every action and almost his every
thought could be watched. But there was more to his
hatred than that. In the midst of fury so great that his
face seemed almost purple, he suddenly yawned uncon-
trollably.

Calhoun blinked and stared. The man behind the glass
wall yawned again and again. He was helpless to stop it.
If such a thing could be, he was in a paroxysm of yawning,
though his eyes glared and he beat his fists together. The
muscles controlling the act of yawning worked independ-
ently of the rage that should have made yawning impos-
sible. And he was ashamed, and he was infuriated, and he
yawned more violently than seemed possible.

“A man’s been known to dislocate his jaw, yawning
like that,” said Calhoun detachedly.

A bland voice spoke behind him.

“But if this man’s jaw is dislocated, no one can help
him. He is a para. We cannot join him.”

Calhoun turned. He found himself regarded with unc-
tuous condescension by a man wearing glittering thick
eyeglasses—and a man’s eyes have to be very bad if he
can’t wear contacts—and a uniform with a caduceus at
his collar. He was plump. He was beaming. He was the
only man Calhoun had so far seen on this planet whose
expression was neither despair nor baffled hate and fury.

“You are Med Service,” the beaming man observed
zestfully. “Of the Interstellar Medical Service, to which
all problems of public health may be referred! But here
we have a real problem for you! A contagious madness!
A transmissible delusion! An epidemic of insanity! A
plague of the unspeakable!”

The Minister for Health said uneasily:

“This is Dr. Lett. He was the greatest of our physicians.
Now he is nearly the last.”

“Agreed,” said the bland man, as zestfully as before.
“But now the Interstellar Medical Service sends someone
before whom I should bow! Someone whose knowledge
and experience and training is so infinitely greater than
mine that I become abashed! I am timid! T am hesitant
to offer an opinion before a Med Service man!”

It was not unprecedented for an eminent doctor to
resent the implied existence of greater skill or knowledge
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than his own. But this man was not only resentful. He
was derisive.

“I came here,” said Calhoun politely, “on what 1 ex-
pected to be a strictly routine visit. But I’'m told there’s
a very grave public health situation here. I’d like to offer
any help I can give.”

“Grave!” Dr. Lett laughed scornfully. “It is hopeless,
for poor planetary doctors like myself! But not, of course,
for a Med Ship man!”

Calhoun shook his head. This man would not be easy
to deal with. Tact was called for. But the situation was
appalling.

“I have a question,” said Calhoun ruefully. “I’'m told
that paras are madmen, and there’s been mention of sus-
picion and secretiveness which suggests schizo-paranoia
and—so I have guessed—the term para for those affected
in this way.” :

“It is not any form of paranoia,” said the planetary
doctor, contemptuously. “Paranoia involves suspicion of
everyone. Paras despise and suspect only normals. Para-
noia involves a sensation of grandeur, not to be shared.
Paras are friends and companions to each other. They
co-operate delightedly in attempting to make normals
like themselves. A paranoiac would not want anyone to
share his greatness!”

Calhoun considered, and then agreed.

“Since you’ve saild it, I see that it must be so. But my
question remains. Madness involves delusions. But paras
organize themselves. They make plans and take different
parts in them. They act rationally for purposes they agree
on—such as assassinating me. But how can they act ra-
tionally if they have delusions? What sort of delusions
do they have?”

The Minister for Health said thinly:

“Only what horrors out of the jungles might suggest!
I...I cannot listen, Dr. Lett. I cannot watch, if you in-
tend to demonstrate!”

The man with thick glasses waved an arm. The Min-
ister for Health went hastily out. Dr. Lett made a mirth-
less sound.

“He would not make a medical man! Here is a para in
this aseptic room. He is an unusually good specimen for
study. He was my assistant and I knew him when he was
sane. Now I know him as a para. [ will show you his de-
lusion.” 7 :

He went to a small culture oven and opened the door.
He busied himself with something inside. Over his shoul-
der he said with unction: '

“The first settlers here had much trouble establishing
a human-use ecology on this world. The native plants and
animal were useless. They had to be replaced with things
compatible with humans. Then there was more trouble.
There were no useful scavengers—and scavengers are
essential! The rat is usually dependable, but rats do not
thrive on Tallien. Vultures—no. Of course not. Carrion
beetles . . . Scarabeus beetles . . . The flies that produce
maggots to do such good work in refuse disposal . . .
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None thrive on Tallien Three! And scavengers are usu-
ally specialists, too. But the colony could not continue
without scavengers! So our ancestors searched on other
worlds, and presently they found a creature which would
multiply enormously and with a fine versatility upon the
wastes of our human cities. True, it smelled like an ancient
Earth-animal called skunk—butyl mercaptan. It was not
pretty—to most eyes it is revolting. But it was a scavenger
" and there was no waste product it would not devour.”

Dr. Lett turned from the culture oven. He had a plastic
container in his hand. A faint, disgusting odor spread
from it.

“You ask what the delusions of paras may be?” he
grinned derisively. He held out the container. “It is the
delusion that this scavenger, this eater of unclean things,
this unspeakable bit of slimy squirming flesh—paras have
the delusion that it is the most delectable of foodstuffs!”

He thrust the plastic container under Calhoun’s nose.
Calhoun did not draw in his breath while it remained
there. Dr. Lett said in mocking admiration:

“Ah! You have the strong stomach a medical man
should have! The delusion of the para is that these squirm-
ing, writhing objects are delightful! Paras develop an
irresistible craving for them! It is as if men on an Earth-
like world develop an uncontrollable hunger for vultures
and rats and—even less tolerable things. These scavengers
—paras eat them! So normal men would rather die than
become paras!”

Calhoun gagged in purely instinctive revulsion. The
',_ things in the plastic container were gray and small. Had
iy ! they been still, they might have been no worse to look
Ry, ‘ at than raw oysters in a cocktail. But they squirmed. They
2. | writhed.

“I will show you,” said Dr. Lett amiably.

He turned to the glass plate which divided the room
into halves. The man beyond the thick glass now pressed
eagerly against it. He looked at the container with a hor-
rible, lustful desire. The thick-eyeglassed man clucked
at him, as if at a caged animal one wishes to soothe. The
man beyond the glass yawned hysterically. He seemed
to whimper. He could not take his eyes from the container
in the doctor’s hands.

“So!” said Dr. Lett.

He pressed a button. A lock-door opened. He put the
container inside it. The door closed. It could be sterilized
before the door on the other side would open, but now
it was arranged to sterilize itself to prevent contagion
from coming out.

The man behind the glass uttered inaudible cries. He
was filled with beastly, uncontrollable impatience. He
cried out at the mechanism of the contagion-lock as a
beast might bellow at the opening through which food
was dropped into its cage.

That lock opened, inside the glass-walled room. The
plastic container appeared. The man leaped upon it. He
gobbled its contents, and Calhoun was nauseated. But as
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the para gobbled, he glared at the two who—with Mur-
gatroyd—watched him. He hated them with a ferocity
which made veins stand out upon his temples and fury
empurple his skin.

Calhoun felt that he’d gone white. He turned his eyes
away and said squeamishly:

“I have never seen such a thing before.”

“It is new, eh?” said Dr. Lett in a strange sort of pride.
“Itisnew! I...even 1! ... have discovered something
that the Med Service does not know!”

“I wouldn’t say the Service doesn’t know about similar
things,” said Calhoun slowly. “There are . . . sometimes

.. on a very small scale . . . dozens or perhaps hun-

. dreds of victims . . . there are sometimes similar irra-
tional appetites. But on a planetary scale . . . no. There
has never been a . . . an epidemic of this size.”

He still looked sick and stricken. But he asked:

“What’s the result of this . . . appetite? What does it
do to a para? What change in . . . say . . . his health
takes place in a man after he becomes a para?”

“There is no change,” said Dr. Lett blandly. “They are
not sick and they do not die because they are paras. The
condition itself is no more abnormal than . . . than dia-
betes! Diabetics require insulin. Paras.. . . something else.
But there is prejudice against what paras need! It is as if
some men would rather die than use insulin and those
who did use it became outcasts! I do not say what causes
this condition. I do not object if the Minister for Health
believes that jungle creatures creep out and . . . make
paras out of men.” He watched Calhoun’s expression.
“Does your Med Service information agree with me?”

“No-0-0,” said Calhoun. “I’'m afraid it inclines to the
idea of a monstrous cause, but it really isn’t much like
diabetes.”

“But it is!” insisted Lett. “Everything digestible, no
matter how unappetizing to a modern man, has been a part
of the regular diet of some tribe of human savages! Even
prehistoric Romans ate dormice cooked in honey! Why
should the fact that a needed substance happens to be
found in a scavenger . ..”

“The Romans didn’t crave dormice,” said Calhoun.
“They could eat them or leave them alone.”

The man behind the thick glass glared at the two in the
outer room. He hated them intolerably. He cried out at
them. Blood vessels in his temples throbbed with his
hatred. He cursed them.

“I point out one thing more,” said Dr. Lett. “I would
like to have the co-operation of the Interstellar Medical
Service. I am a citizen of this planet, and not without
influence. But I would like to have my work approved
by the Med Service. I submit that in some areas on an-
cient Earth, iodine was put into the public water-supply
systems to prevent goiters and cretinism. Fluorine was
put into drinking water to prevent caries. On Tralee the
public water supply has traces of zinc and cobalt added.
These are necessary trace elements. Why should you not
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concede that here there are trace elements or trace com-
pounds needed—"’

“You want me to report that,” said Calhoun, flatly.
“I couldn’t do it without explaining—a number of things.
Paras are madmen, but they organize. A symptom of
privation is violent yawning. This . . . condition appeared
only six months ago. This planet has been colonized for
three hundred years. It could not be a naturally needed
trace compound.”

. Dr. Lett shrugged, eloquently and contemptuously.

“Then you will not report what all this planet will
certify,” he said curtly. “My vaccine—"

“You would not call it a vaccine if you thought it sup-
plied a deficiency—a special need of the people of Tallien.
Could you give me a small quantity of your . . . vaccine?”

“No,” said Dr. Lett blandly. “I am afraid you are not
willing to be co-operative. The little of my vaccine that
is available is needed for high officials, who must be pro-
tected from the para condition at all costs. I am prepared
to make it on a large scale, though, for the whole popula-
tion. I will see, then, that you have as much of it as you
need.”

Calhoun seemed to reflect.

“No,” he admitted, “I’m not ready to co-operate with
you, Dr. Lett. I have a very uncomfortable suspicion. I
suspect that you carry a small quantity of your vaccine
with you all the time. That you cannot bear the idea of
being without it if you should need it. I say that because
it is a symptom of other . . . similar conditions. Of other
. . . abnormal appetites.”

Dr. Lett had been bland and grinning in mockery.
But the amusement left his face abruptly.

“Now . . . what do you mean by that?” he demanded.

Calhoun nodded his head toward the para behind the
glass wall.

“That poor devil nearly yawned his head off before
you gave him his diet of scavengers, Dr. Lett. Do you
ever yawn like that . . . so you make sure you’ve always
your vaccine with you to stop it? Aren’t you a para. Dr.
Lett? In fact, aren’t you the . . . monstrous cause of . . .
paras?”

Murgatroyd cried “Chee! Chee! Chee!” in great agita-
tion, because Dr. Lett had snatched up a dissecting scalpel
and crouched to leap upon Calhoun. But Calhoun said:

“Easy, Murgatroyd! He won’t do anything regret-
table!”

He had a blaster in his hand, bearing directly upon
the greatest and most skillful physician on Tallien Three.
And Dr. Lett did not do anything regrettable. But his
eyes burned with the fury of a madman.

III

Five minutes later, or possibly ten, Calhoun went out
to where the Minister for Health paced miserably up and
down the corridor outside the laboratory. The Minister
looked white and sick, as if despite himself he’d been pic-
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turing the demostration Lett would have given Calhoun.
He did not meet Calhoun’s eyes. He said uneasily:

“I’ll take you to the Planetary President, now.”

“No,” said Calhoun. “I got some very promising in-
formation from Dr. Lett. I want to go back to my ship
first.”

“But the President is waiting to see you!” protested
the Minister for Health. “There’s something he wants to
discuss!”

“I want,” Calhoun observed, “to have something to
discuss with him. There is intelligence back of this para
business. I’d almost call it demoniac intelligence. I want
to get back to my ship and check on what I got from Dr.
Lett.”

The Minister for Health hesitated, and then said ur-
gently:

“But the President is extremely anxious—"

“Will you,” asked Calhoun politely, “arrange for me
to be taken back to my ship?”

The Minister for Health opened his mouth and closed
it. Then he said apologetically—and it seemed to Calhoun
—fearfully:

“Dr. Lett has been our only hope of conquering this
. . . this epidemic. The President and the Cabinet felt
that they had to . . . give him full authority. There was
no other hope! We didn’t know you’d come. So . . . Dr.
Lett wished you to see the President when you left him.
It won't take long!”

Calhoun said grimly:

“And he already has you scared! I begin to suspect 1
haven’t even time to argue with you!”

“I’ll get you a car and driver as soon as you've seen
the President. It’s only a little thing—"’

Calhoun growled and moved toward the exit from the
laboratory. Past the sentries. Out to the open air. Here
was the wide clear space which once had been a park for
the city and the site of the government buildings of Tallien
Three. A little distance away, children played gaily. But
there were women who watched them with deep anxiety.
This particular space contained all the people considered
certainly free of the para syndrome. Tall buildings sur-
rounded the area which once had been tranquil and open
to all the citizens of the planet. But now those buildings
were converted into walls to shut out all but the chosen
—and the chosen were no better off for having been some-
one’s choice.

“The capital building’s over yonder,” said the Min-
ister, at once urgently and affrightedly and persuasively.
“It’s only a very short walk! Just yonder!”

“I still,” said Calhoun, “don’t want to go there.” He
showed the Minister for Health the blaster he’d aimed
at Dr. Lett only minutes ago. “This is a blaster,” he said
gently. “It’s adjusted for low power so that it doesn’t
necessarily burn or kill. It’s the adjustment used by police
in case of riot. With luck, it only stuns. I used it on Dr.
Lett,” he added unemotionally. “He’s a para. Did you
know? The vaccine he’s been giving to certain high of-
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ficials to protect them against becoming para—it satisfies
the monstrous appetite of paras without requiring them
to eat scavengers. But it also produces that appetite. In
fact, it’s one of the ways by which paras are made.”

The Minister for Health stared at Calhoun. His face
went literally gray. He tried to speak, and could not.

Calhoun added again, as unemotionally as before:

“I left Dr. Lett unconscious in his laboratory, knocked
out by a low-power blaster bolt. He knows he’s a para.
The President is a para, but with a supply of ‘vaccine’ he
can deny it to himself. By the look on your face you’ve
just found out you can’t deny it to yourself any longer.
You're a para, too.”

The Minister for Health made an inarticulate sound.
He literally wrung his hands.

“So,” said Calhoun, “I want to get back to my ship and
see what I can do with the ‘vaccine’ I took from Dr. Lett.
Do you help me, or don’t you?”

The Minister for Health seemed to have shriveled in-
side his garments. He wrung his hands again, Then a
ground car braked to a stop five yards away. Two uni-
formed men jumped out. The first of them jerked at his
blaster in its holster on his hip.

“That’s the tormal!” he snapped. “This’s the man, all
right!”

Calhoun pulled the trigger of his blaster three times.
It whined instead of rasping, because of its low-power
setting. The Minister for Health collapsed. Before he
touched ground the nearer of the two uniformed men
seemed to stumble with his blaster halfway drawn. The
third man toppled.

“Murgatroyd!” said Calhoun sharply.

“Chee!” shrilled Murgatroyd. He leaped into the
ground car beside Calhoun.

The motor squealed because of the violence with which
Calhoun applied the power. It went shrilly away with
three limp figures left behind upon the ground. But there
wouldn’t be instant investigation. The atmosphere in Gov-
ernment Center was not exactly normal. People looked
apprehensively at them. But Calhoun was out of sight
before the first of them stirred.

“It’s the devil,” said Calhoun as he swung to the right
at a roadway curve, “to have scruples! If I'd killed Lett
in cold blood, I'd have been the only hope these people
could have! Maybe they’d have let me help them!”

He made another turn. There were buildings here and
there, and he was hardly out of sight of where he’d
dropped three men. But it was astonishing that action
had been taken so quickly after Lett regained conscious-
ness. Calhoun had certainly left him not more than a
quarter of an hour before. The low-power blaster must
have kept him stunned for minutes. But immediately he’d
recovered he’d issued orders for the capture or the killing
of a man with a small animal with him, a tormal. And
the order would have been carried out if Calhoun hadn’t
happen to have his own blaster actually in his hand.
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But the appalling thing was the over-all situation as
now revealed. The people of Government Center were
turning para and Dr. Lett had all the authority of the
government behind him. He was the government for the
duration of the emergency. But he’d stay the government
because all the men in high office were paras who could
conceal their condition only so long as Dr. Lett permitted
it. Calhoun could picture the social organization to be
expected. There’d be the tyrant; the absolute monarch at
its head. Absolutely submissive citizens would receive
their dosage of vaccine to keep them “normals” so long
as it pleased their masters. Anyone who defied him or
even tried to flee would become something both mad and
repulsive, because subject to monstrous and irresistible
appetite. And the tyrant could prevent even their satis-
faction! So the citizens of Tallien Three were faced with
an ultimate choice of slavery, or madness, for themselves
and their families.

Calhoun swerved behind a government building and
out of the parking area beyond. Obviously, he couldn’t
leave Government Center by the way he’d entered it.
If Lett hadn’t ordered him stopped, he’d be ordering it
now. And Murgatroyd was an absolute identification.

Again he turned a corner, thrusting Murgatroyd down
out of sight. He turned again, and again... Then he began
concentratedly to remember where the sunset-line had
been upon the planet when he was waiting to be landed by
the grid. He could guess at an hour and a half, perhaps
two, since he touched ground. On the combined data,
he made a guess at the local time. It would be mid-after-
noon. So shadows would lie to the northeast of the objects
casting them, Then—

He did not remain on any straight roadway for more
than seconds. But now when he had a choice of turnings,
he had a reason for each choice. He twisted and dodged
about—once he almost ran into children playing a ritual
game—but the sum total of his movements was steadily
southward. Paras were turned out of the south gate. That
gate, alone, would be the one where someone could go
out with a chance of being unchallenged.

He found the gate. The usual tall buildings bordered
it to left and right. The actual exit was bare concrete
walls slanting together to an exit to the outer world; no
more than a house-door wide. Well back from the gate,
there were four high-side trucks with armed police in the
truck-bodies. They were there to make sure that paras
turned out, or who went out of their own accord when
they knew their state, would not come back.

He stopped the ground car and tucked Murgatroyd
under his coat. He walked grimly toward the narrow exit.
It was the most desperate of gambles, but it was the only
one he could make. He could be killed, of course, if any-
body suspected him of attempting exit at any gate.

He got out, unchallenged. The concrete walls rose
higher and higher as he walked away from the trucks and
the police who would surely have blasted him had they
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guessed. The way he could walk became narrower. It be-
came a roofed-over passageway, with a turn in it so it
could not be looked through end to end. Then—he reached
open air once more.

Nothing could be less dramatic than his actual escape.
He simply walked out. Nothing could be less remarkable
than his arrival in the city outside of Government Center.
He found himself in a city street, rather narrow, with
buildings as usual all about him, whose windows were
either bricked shut or smashed. There were benches
against the base of one of those buildings, and four or
five men, quite unarmed, lounged upon them. When Cal-
houn appeared one of them looked up and then arose. A
second man turned to busy himself with something behind
him. They were not grim. They showed no sign of being
mad. But Calhoun had already realized that the appetite
which was madness came only occasionally, only at inter-
vals which could probably be known in advance. Be-
tween one monstrous hunger-spell and another, a para
might look and act and actually be as sane as anybody
else. Certainly Dr. Lett and the President and the Cabinet
members who were paras acted convincingly as if they
were not.

One of the men on the benches beckoned.

“This way,” he said casually.

Murgatroyd poked his head out of Calhoun’s jacket.
He regarded these roughly dressed men with suspicion.

“What’s that?”’ asked one of the five.

“A pet,” said Calhoun briefly.

The statement went unchallenged. A man got up, lift-
ing a small tank with a hose. There was a hissing sound.
The spray made a fine, foglike mist. Calhoun smelled a
conventional organic solvent, well-known enough.

“This’s antiseptic,” said the man with the spray. “In
case you got some disease inside there.”

The statement was plainly standard, and once it had
been exquisite irony. But it had been repeated until it had
no meaning any more, except to Calhoun. His clothing
glittered momentarily where the spray stood on its fibres.
Then it dried. There was the faintest possible residue,
like a coating of impalpable dust. Calhoun guessed its
significance and the knowledge was intolerable. But he
said between clenched fists.

“Where do I go now?”

“Anywheres,” said the first man. “Nobody’ll bother
you. Some normals try to keep you from getting near “em,
but you can do as you please.” He added disinterestedly.
“To them, too. No police out here!”

He went back to the bench and sat down. Calhoun
moved on.

His inward sensations were unbearable, but he had to
continue. It was not likely that instructions would have
reached the para organization yet. There was one. There
must be one. But eventually he would be hunted for even
on the unlikely supposition that he’d gotten out of Gov-
ernment Center. Not yet, but presently.



He went down the street. He came to a corner and
turned it. There were again a few moving figures in sight.
There might be one pedestrian in a city block. This was
how they’d looked in the other part of the city, seen from
a ground car. On foot, they looked the same. Windows,
too, were broken. Doors smashed in. Trash on the
streets ...

None of the humans in view paid any attention to him
at all, but he kept Murgatroyd out of sight regardless.
Walking men who came toward him never quite arrived.
They turned off on other streets or into doorways. Those
who moved in the same direction never happened to be
overtaken. They also turned corners or slipped into doors.
They would be, Calhoun realized dispassionately, people
who still considered themselves normals, out upon des-
perate errands for food and trying hopelessly not to take
contagion back to those they got the food for. And Cal-
houn was shaken with a horrible rage that such things
could happen. He, himself, had been sprayed with some-
thing . . . And Dr. Lett had held out a plastic container
for him to smell . . . He’d held his breath then, but he
could not keep from breathing now. He had a certain
period of time, and that period only, before—

He forced his thoughts back to the Med Ship when it
was twenty miles high, and ten, and five. He’d watched
the ground through the electron telescope and he had a
mental picture of the city from the sky. It was as clear to
him as a map. He could orient himself. He could tell where
he was.

A ground car came to a stop some distance ahead. A
man got out, his arms full of bundles which would be
food. Calhoun broke into a run. The man tried to get
inside the doorway before Calhoun could arrive. But he
would not leave any of the food.

Calhoun showed his blaster,

“I'm a para,” he said quietly, “and I want this car.
Give me the keys and you can keep the food.”

The man groaned. Then he dropped the keys on the
ground. He fled into the house.

“Thanks,” said Calhoun politely to the emptiness.

He took his place in the car. He thrust Murgatroyd
again out of sight,

“It’s not,” he told the tormal with a sort of despairing
humor, “that I’m ashamed of you, Murgatroyd, but I’'m
afraid I may become ashamed of myself. Keep low!”

He started the car and drove away,

He passed through a business district, with many
smashed windows. He passed through canyons formed
by office buildings. He crossed a manufacturing area,
in which there were many ungainly factories but no sign
of any work going on. In any epidemic many men stay
home from work to avoid contagion. On Tallien Three
nobody would be willing to risk employment, for fear of
losing much more than his life.

Then there was a wide straight highway leading away
from the city but not toward the spaceport. Calhoun
~drove his stolen car along it. He saw the strange steel

30

embroidery of the landing grid rising to the height of a
minor mountain against the sky. He drove furiously.
Beyond it. He had seen the highway system from twenty
miles height, and ten, and five. From somewhere near
here stolen weather rockets had gone billowing skyward
with explosive war heads to shatter Esclipus Twenty.

They’d failed. Now Calhoun went past the place from
which they had been launched, and did not notice. Once
he could look across flat fields and see the spaceport
highway. It was empty. Then there was sunset. He saw
the topmost silvery beams and girders of the landing
grid still glowing in sushine which no longer reached
down to the planet’s solid ground.

He drove. And drove. Government Center might put
a road block to the spaceport, just in case. But they’d
really believe him still hiding somewhere in Government
Center with no hope of—actually—accomplishing anything
but his own destruction.

After sunset he was miles beyond the spaceport. When
twilight was done, he’d crossed to another surface road
and was headed back toward the city. But this time he
would pass close to the spaceport. And two hours after
sundown he turned the car’s running-lights off and drove
a dark and nearly noiseless vehicle through deep-fallen
night. Even so, he left the ground car a mile from the
tall and looming lacework of steel. He listened with
straining ears for a long time.

Presently he and Murgatroyd approached the space-
port, on foot, from a rather improbable direction. The
gigantic, unsubstantial tower rose incredibly far toward
the sky. As he drew near it he crouched lower and lower
so he was almost crawling to keep from being silhouetted
against the stars. He saw lights in the windows of the
grid’s control building. As he looked, a lighted window
darkened from someone moving past it inside. There was
an enormous stillness, broken only by faint, faint noises
of the wind in the metal skeleton.

He saw no ground cars to indicate men brought here
and waiting for him. He went very cautiously forward.
Once he stopped and distastefully restored his blaster to
lethal-charge intensity. 1f he had to use it, he couldn’t
hope to shoot accurately enough to stun an antagonist.
He’d have to fight for his life—or rather, for the chance
to live as a normal man, and to restore that possibility
to the people in the ghastly-quiet city at the horizon and
the other lesser cities elsewhere on this world.

He took infinite precautions. He saw the Med Ship
standing valiantly upright on its landing fins. It was
a relief to see it. The grid operator could have been
ordered to lift it out to space—thrown away to nowhere,
or put in orbit until it was wanted again, or. ..

That was still a possibility. Calhoun’s expression turned
wry. He’d have to do something about the grid. He must
be able to take off on the ship’s emergency rockets with-
out the risk of being caught by the tremendously powerful

force fields by which ships were launched and landed.
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He crept close to the control building. No voices, but
there was movement inside. Presently he peered in a
window.

The grid operator who’d been the first man to greet
him on his landing, now moved about the interior of the
building. He pushed a tank on wheels. With a hose at-
tached to it, he sprayed. Mist poured out and splashed
away from the side walls. It hung in the air and settled
on the desks, the chairs, and on the control board with
its dials and switches. Calhoun had seen the mist before.
It had been used to spray instead of burning the bodies
of the two men who’d tried to murder him, and their
wrecked ground car, and everywhere that the car was
known to have run. It was a decontaminant spray;
credited with the ability to destroy the contagion that
made paras out of men.

Calhoun saw the grid operator’s face. It was resolute
beyond expression, but it was very, very bitter.

Calhoun went confidently to the door and knocked
on it. A savage voice inside said:

“Go away! I just found out I'm a para!”

Calhoun opened the door and walked inside. Murga-
troyd followed. He sneezed as the mist reached his nos-
trils.

“I've been treated,” said Calhoun, “so I’ll be a para
right along with you, after whatever the development
period is. Question: Can you fix the controls so nobody
else can use the grid?”

The grid operator stared at him numbly. He was
deathly pale. He did not seem able to grasp what Cal-
houn had said.

“I’'ve got to do some work on the para condition,”
Calhoun told him. “I need to be undisturbed in the ship,
and I need a patient further along toward being a para
than I am. It’ll save time. If you’ll help, we may be able
to beat the thing. If not, I've still got to disable the grid.”

The grid operator said in a savage, unhuman voice:

“Im a para. I’'m trying to spray everything I've
touched. Then I'm going to go off somewhere and kill
myself—"

Calhoun drew his blaster. He adjusted it again to non-
lethal intensity.

“Good man!” he said approvingly. “I’ll have a similar
job to do if I’'m not a better medical man than Lett! Will
you help me?” 2

Murgatroyd sneezed again. He said plaintively:

“Chee!”

The grid operator looked down at him, obviously in
a state of shock. No ordinary sight or sound could have
gotten through to his consciousness. But Murgatroyd was
a small, furry animal with long whiskers and a hirsute
tail and a habit of imitating the actions of humans. He
sneezed yet again and looked up. There was a handker-
chief in Calhoun’s pocket. Murgatroyd dragged it out
and held it to his face. He sneezed once more and said,
“Chee!” and returned the handkerchief to its place. He
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regarded the grid operator disapprovingly. The operator
was shocked out of his despair. He said shakenly:

“What the devil—" Then he stared at Calhoun. “Help
you? How can I help anybody? I'm a para!”

“Which,” said Calhoun, “is just what I need. I'm
Med Service, man! I've got a job to do with what they
call an epidemic! I need a para who’s willing to be cured!
That’s you! Let’s get this grid fixed so it can’t work
and—"

There was a succession of loud clicks from a speaker-
unit on the wall. It was an emergency-wave, unlocking the
speaker from its Off position. Then a voice:

“All citizens attention! The Planetary President is
about to give you good news about the end of the para
epidemic!”

A pause. Then a grave and trembling voice came out
of the speaker:

“My fellow-citizens, I have the happiness to report
that a vaccine completely protecting normals against the
para condition, and curing those already paras, has been
developed. Dr. Lett, of the planetary health service, has
produced the vaccine which is already in small-scale pro-
duction and will shortly be available in large quantities,
enough for everyone! The epidemic which has threatened
every person on Tallien Three is about to end! And to
hasten the time when every person on the planet will have
the vaccine in the required dosage and at the required
intervals, Dr. Lett has been given complete emergency
authority. He is empowered to call upon every citizen for
any labor, any sum, any sacrifice that will restore our af-
flicted fellow-citizens to normality, and to protect the rest
against falling a victim to this intolerable disease. I re-
peat; a vaccine has been found which absolutely prevents
anyone from becoming a para, and which cures those who
are paras now. And Dr. Lett has absolute authority to
issue any orders he feels necessary to hasten the end
of the epidemic and to prevent its return. But the end
is sure!”

The speaker clicked off. Calhoun said wryly:

“Unfortunately, I know what that means. The Presi-
dent has announced the government’s abdication in
favor of Dr. Lett, and that the punishment for disobey-
ing Lett is—madness.”

He drew a deep breath and shrugged his shoulders.

“Come along! Let’s get to work!”

v

As it happened, the timing was critical, though Cal-
houn hadn’t realized it. There were moving lights on
the highway to the city at the moment Calboun and the
grid operator went into the Med Ship and closed the
air-lock door behind them. The lights drew nearer. They
raced. Then ground cars came rushing through the gate
of the spaceport and flung themselves toward the wholly
peaceful little Med Ship where it stood seeming to yearn
toward the sky. In seconds they had it ringed about, and
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armed men were trying to get inside. But Med Ships
land on very many planets, with very many degrees
of respect for the Interstellar Medical Service. On some
worlds there is great integrity displayed by spaceport
personnel and visitors. On others there is pilfering, or
worse. So Med Ships are not easily broken into.

They spent long minutes fumbling unskillfully at the
outer air-lock door. Then they gave it up. Two car loads
of men went over to the control building, which now
was dark and silent. Its door was not locked. They
went in.

There was consternation. The interior of the control
building reeked of antiseptic spray—the spray used when
a para was discovered. In some cases, the spray a para
used when he discovered himself. But it was not reas-
suring to the men just arrived from Government Center.
Instead of certifying to their safety, it told of horrifying
danger. Because despite a broadcast by the planetary
president, terror of paras was too well-established to
be cured by an official statement.

The men who’d entered the building stumbled out
and stammered of what they’d smelled inside the build-
ing. Their companions drew back, frightened by even
so indirect a contact with supposed contagion. They
stayed outside, while a man who hadn’t entered used the
police-car’s communicator to report to the headquarters
of the planetary police.

The attempt to enter the ship was known inside, of
course. But Calhoun paid no attention. He emptied the
pockets of the garments he’d worn into the city. There
were the usual trivia a man carries with him. But there
was also a blaster—set for lower-power bolts—and a small
thick-glass phial of a singular grayish fluid, and a plastic
container.

He was changing to other clothing when he heard the
muttering report, picked up by a ship-receiver tuned to
planetary police wave length. It reported affrightedly
that the Med Ship could not be entered, and the grid’s
control building was dark and empty and sprayed as if
to destroy contagion. The operator was gone.

Another voice snapped orders in reply. The highest
authority had given instructions that the Med Ship man
now somewhere in the capitol city must be captured,
and his escape from the planet must be prevented at all
costs. So if the ship itself could not be entered and dis-
abled, get the grid working and throw it away. Throw
it out to space! Whether there was contagion in the
control building or not, the ship must be made unusable
to the Med Ship man!

“They think well of me,” said Calhoun. “1 hope I'm
as dangerous as Dr. Lett now believes.” Then he said
crisply: “You say you’re a para. I want the symptoms;
how you feel and where. Then 1 want to know your last
contact with scavengers.”

The intentions of the police outside could be ignored.
It wouldn’t matter if the Med Ship were heaved out to
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space and abandoned. He was in it. But it couldn’t
happen. The grid operator had brought away certain
essential small parts of the grid control system. Of course
the ship could be blown up. But he’d have warning of
that. He was safe except for one thing. He’d been ex-
posed to whatever it was that made a man a para. The
condition would develop. But he did have a thick-glass
container of grayish fluid, and he had a plastic bio-
logical-specimen container. One came from Dr. Lett’s
safest pocket. It would be vaccine. The other came from
the culture oven in the doctor’s laboratory.

The thick-glass phial was simply that. Calhoun re-
moved the cover from the other. It contained small and
horrible squirming organisms, writhing in what was
probably a nutrient fluid to which they could reduce
human refuse. They swam jerkily in it so that the liquid
seemed to seethe. It smelled. Like skunk.

The grid operator clenched his hands.

“Put it away!” he commanded fiercely. “Out of sight!
Away!”

Calhoun nodded. He locked it in a small chest. As he
put down the cover he said in an indescribable tone:

“It doesn’t smell as bad to me as it did.”

But his hands were steady as he drew a sample of a
few drops from the vaccine bottle. He lowered a wall
panel and behind it there was a minute but astonishingly
complete biological laboratory. It was designed for
microanalysis—the quantitative and qualitative analysis
of tiny quantities of matter. He swung out a miniatur-
ized Challis fractionator. He inserted half a droplet of
the supposed vaccine and plugged in the fractionator’s
power cable. It began to hum.

The grid operator ground his teeth.

“This is a fractionator,” said Calhoun. “It spins a
biological sample through a chromatograph gele.”

The small device hummed more shrilly. The sound
rose in pitch until it was a whine, and then a whistle,
and then went up above the highest pitch to which
human ears are sensitive. Murgatroyd scratched at his
ears and complained:

“Chee! Chee! Chee!”

“It won’t be long,” Calhoun assured him. He looked
once at the grid operator and then looked away. There
was sweat on the man’s forehead. Calhoun said casu-
ally: “The substance that makes the vaccine do what
it does do is in the vaccine, obviously. So the fractiona-
tor is separating the different substances that are mixed
together.” He added, “It doesn’t look much like chro-
matography, but the principle’s the same. It’s an old,
old trick!”

It was, of course. That different dissolved substances
can be separated by their different rates of diffusion
through wetted powders and geles had been known since
the early twentieth century, but was largely forgotten
because not often needed. But the Med Service did not
abandon processes solely because they were not new.

Calhoun took another droplet of the vaccine and put
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it between two plates of glass, to spread out. He sepa-
rated them and put them in a vacuum drier.

“I’'m not going to try an analysis,” he observed. “It
would be silly to try to do anything so complicated if
I only need to identify something. Which I hope is all
I do need!”

He brought out an extremely small vacuum device. He
cleaned the garments he’d just removed, drawing every
particle of dust from them. The dust appeared in a trans-
parent tube which was part of the machine.

“I was sprayed with something I suspect the worst of,”
he added. “The spray left dust behind. I think it made
sure that anybody who left Government Center would
surely be a para. It’s another reason for haste.”

The grid operator ground his teeth again. He did not
really hear Calhoun. He was deep in a private hell of
shame and horror.

The inside of the ship was quiet, but it was not tranquil.
Calhoun worked calmly enough, but there were times
when his inwards seemed to knot and cramp him, which
was not the result of any infection or contagion or
demoniac possession, but was reaction to thoughts of the
imprisoned para in the laboratory. That man had gobbled
the unspeakable because he could not help himself, but
he was mad with rage and shame over what he had be-
come. Calhoun could become like that—

The loud-speaker tuned to outside frequencies muttered
again. Calhoun turned up its volume.

“Calling Headquarters!” panted a voice. “There’s a
mob of paras forming in the streets in the Mooreton
quarter! They’re raging! They heard the President’s
speech and they swear they’ll kill him! They won’t stand
for a cure! Everybody’s got to turn para! They won’t
have normals on the planet! Everybody’s got to turn para
or be killed!”

The grid operator looked up at the speaker. The ulti-
mate of bitterness appeared on his face. He saw Calhoun’s
eyes on him and said savagely:

“That’s where 1 belong!”

Murgatroyd headed straight for his cubbyhole and
crawled into it.

Calhoun got out a microscope. He examined the dried
glass plates from the vacuum drier. The fractionator
turned itself off and he focused on and studied the slide
it yielded. He inspected a sample of the dust he’d gotten
from the garments that had been sprayed at the south
gate. The dust contained common dust particles and
pollen particles and thread particles and all sorts of micro-
scopic debris. But throughout all the sample he saw
certain infinitely tiny crystals. They were too small to be
seen separately by the naked eye, but they had a definite
crystalline form. And the kind of crystals a substance
makes are not too specific about what the substance is,
but they tell a great deal about what it cannot be. In the
fractionator slide he could get more information—the
rate-of-diffusion of a substance in solution ruled out all
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but a certain number of compounds that it could be. The
two items together gave a definite clue.

Another voice from the speaker:

“Headquarters! Paras are massing by the north gate!
They act ugly! They're trying to force their way into
Government Center! We'll have to start shooting if we’re
to stop them! What are our orders?”

The grid operator said dully:

“They’ll wreck everything. I don’t want to live be-
cause I'm a para, but I haven’t acted like one yet. Not yet!
But they have! So they don’t want to be cured! They’d
never forget what they’ve done. They’d be ashamed!”

Calhoun punched keys on a very small computer. He’d
gotten an index-of-refraction reading on crystals too
small to be seen except through a microscope. That in-
formation, plus specific gravity, plus crystalline form,
plus rate of diffusion in a fractionator, went to the stores
of information in the computer’s memory banks some-
where between the ship’s living quarters and its outer skin.

A voice boomed from another speaker, tuned to public-
broadcast frequency:

“My fellow-citizens, I appeal to you to be calm! I beg
you to be patient! Practice the self-control that citizens
owe to themselves and their world. [ appeal to you . ..”

Outside in the starlight the Med Ship rested peacefully
on the ground. Around and above it the grid rose like
geometric fantasy to veil most of the starry sky. Here in
the starlight the ground-car communicators gave out the
same voice. The same message. The President of Tallien
Three made a speech. Earlier, he’d made another. Earlier
still he’d taken orders from the man who was already
absolute master of the population of this planet.

Police stood uneasy guard about the Med Ship because
they could not enter it. Some of their number who had
entered the control building now stood shivering outside
it, unable to force themselves inside again. There was a
vast, detached stillness about the spaceport. It seemed
the more unearthly because of the thin music of wind in
the landing-grid’s upper levels.

At the horizon there was a faint glow. Street lights
still burned in the planet’s capitol city, but though build-
ings rose against the sky no lights burned in them. It was
not wise for anybody to burn lights that could be seen
outside their dwellings. There were police, to be sure.
But they were all in Government Center, marshaled there
to try to hold a perimeter formed by bricked-up apartment
buildings. But most of the city vras dark and terribly
empty save for mobs of all sizes but all raging. Nine-tenths
of the city was at the mercy of the paras. Families
darkened their homes and, terrified, hid in corners and
in closets, listening for outcries or the thunderous tramp-
ing of madmen at their doors.

In the Med Ship the loud-speaker went on:

“I have told you,” said the rounded tones of the Plane-
tary President—but his voice shook, “I have told you
that Dr. Lett has perfected and is making a vaccine which
will protect every citizen and cure every para. You must

34

believe me, my fellow-citizens. Y ou must believe me! To
paras, I promise that their fellows who were not afflicted
with the same condition will forget! I promise that no
one will remember what . . . what has been done in de-
lirtum! What has taken place—and there have been
tragedies—will be blotted out. Only be patient now!
Only...”

Calhoun went over his glass slides again while the
computer stood motionless, apparently without life. But
he had called for it to find, in its memory banks, an
organic compound of such-and-such a crystalline form,
such-and-such a diffusion rate, such-and-such a specific
gravity, and such-and-such a refractive index. Men no
longer considered that there was any effective limit to the
number of organic compounds that were possible. The
old guess at half a million different substances was long
exceeded. It took time even for a computer to search all
its microfilmed memories for a compound such as Cal-
houn had described.

He paced restlessly while the computer consulted its
memory with faint whirrings of cooling blowers, and oc-
casional chucklings as memory cubes full of exceedingly
complex stereomolecules of recorded information were
searched.

“Maybe,” Calhoun said, “this isn’t so much a new
disease as a modification of a very old one. The very
ancient Hate Disease—for the most important symptom
of this particular malady is the hate it’s stirred up. Ive
seen a number of sick planets—but the hate index on this
one earns it a record score.” He paused for a moment
as the computer did an extra-special burping chuckle,
and slipped in an entire new case of memory cubes.
“Hm-m-m . . . if what we’re looking for is a vaccine
against hate we’d really have something.

“But I’'m afraid not. That’s too happy an outcome. We’ll
just call this Hate Disease, Tallien Three strain. It’s stan-
dard practice,” Calhoun continued, “to consider that
everything that can happen, does. Specifically, that any
compound that can possibly exist, sooner or later must
be formed in nature. We’re looking for a particular one.
It must have been formed naturally at some time or an-
other, but never before has it appeared in quantity enough
to threaten a civilization. Why?”

Murgatroyd licked his right-hand whiskers. He whim-
pered a little—and Murgatroyd was a very cheerful small
animal, possessed of exuberant health and a fine zest in
simply being alive. Exposed to contagion, it was the ad-
mirable talent of his kind to react instantly and violently,
producing antibodies so promptly that no conceivable
disease could develop. Tormals were cherished and re-
spected members of the Interstellar Medical Service
because they could produce within hours antibodies for
any possible infection, and the synthesis of such anti-
bodies could be begun and any possible plague defeated.
But Murgatroyd was not happy now.

“It’s been known for a long time,” said Calhoun im-
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patiently, “that no life form exists alone. Every living
creature exists in an environment, in association with all
the other living creatures around it. But this is true of
compounds, too! Anything that is part of an environment
is essential to that environment. So even organic com-
pounds are as much parts of a planetary life system as
...say ... rabbits on a Terran type world. If there are
no predators, rabbits will multiply until they starve.”

Murgatroyd said, “Chee!” as if complaining to himself.

“Rats,” said Calhoun somehow angrily, “have been
known to do that on a derelict ship. There was a man
named Malthus who said we humans would some day do
the same thing. But we haven’t. We've taken over a
galaxy. If we ever crowd this, there are more galaxies for
us to colonize, forever! But there have been cases of
rats and rabbits multiplying past endurance. Here we've
got an organic molecule that has multiplied out of all
reason! It’s normal for it to exist, but in a normal en-
vironment it’s held in check by other molecules which
in some sense feed on it; which control the population
of this kind of molecule as rabbits or rats are controlled
in a larger environment. But the check on this molecule
isn’t working, here!”

The booming voice of the Planetary President went on
and on and on. Memoranda of events taking place were
handed to him, and he read them and argued with the
paras who had tried to rush the north gate of Government
Center, to make its inhabitants paras like themselves.
But the Planetary President tried to make oratory a
weapon against madness.

Calhoun grimaced at the voice. He said fretfully:

“There’s a molecule which has to exist because it can.
It’s a part of a normal environment, but it doesn’t
normally produce paras. Now it does! Why? What is the
compound or the condition that controls its abundance?
Why is it missing here? What is lacking? What?”

The police-frequency speaker suddenly rattled, as if
someone shouted into a microphone.

“All police cars! Paras have broken through a build-
ing wall on the west side! They’re pouring into the Center!
All cars rush! Set blasters at full power and use them!
Drive them back or kill them!”

The grid operator turned angry, bitter eyes upon Cal-
houn.

“The paras—we paras!—don’t want to be cured!” he
said fiercely. “Who’d want to be normal again and re-
 member when he ate scavengers? I haven’t yet, but—
who’d be able to talk to a man he knew had devoured . . .
devoured—" The grid operator swallowed. “We paras
want everybody to be like us, so we can endure being
what we are! We can’t take it any other way—except by
dying!”

He stood up. He reached for the blaster Calhoun had
put aside when he changed from the clothes he’d worn
in the city.

“. .. And I'll take it that way!”

THE HATE DISEASE

Calhoun whirled. His fist snapped out. The grid opera-
tor reeled back. The blaster dropped from his hand.
Murgatroyd cried out shrilly, from his cubbyhole. He
hated violence, did Murgatroyd.

Calhoun stood over the operator, raging:

“It’s not that bad yet! You haven’t yawned once! You
can stand the need for monstrousness for a long while
yet! And I need you!”

He turned away. The President’s voice boomed. It
cut off abruptly. Another voice took its place. And this
was the bland and unctuous voice of Dr. Lett.

“My friends! I am Dr. Lett! I have been entrusted
with all the powers of the government because I, and 1
alone, have all power over the cause of the para condition.
From this moment I am the government! To paras—you
need not be cured unless you choose. There will be places
and free supplies for you to enjoy the deep satisfactions
known only to you! To nonparas—you will be protected
from becoming paras except by your own choice. In re-
turn, you will obey! The price of protection is obedience.
The penalty for disobedience will be loss of protection.
But those from whom protection is withdrawn will not be
supplied with their necessities! Paras, you will remember
this! Nonparas, do not forget it!” His voice changed.
“Now I give an order! To the police and to nonparas:
You will no longer resist paras! To paras: You will enter
Government Center quietly and peacefully. Y ou will not
molest the nonparas you come upon. I begin at once the
organization of a new social system in which paras and
nonparas must co-operate. There must be obedience to
the utmost—"

The grid operator. cursed as he rose from the floor.
Calhoun did not notice. The computer had finally de-
livered a strip of paper on which was the answer he had
demanded. And it was of no use. Calhoun said tome-
lessly:

“Turn that off, will you?”

While the grid operator obeyed, Calhoun read and
reread the strip of tape. He had lacked something of good
color before, but as he reread, he grew paler and paler.
Murgatroyd got down restlessly from his.cubbyhole. He
sniffed. He went toward the small locked chest in which
Calhoun had put away the plastic container of living
scavengers, He put his nose to the crack of that chest’s
cover.

“Chee!” he said confidently. He looked at Calhoun.
Calhoun did not notice.

“This,” said Calhoun, completely white. “This is bad!
It’s . .. it’s an answer, but it would take time to work it
out, and we haven’t got the time! And to make it and to
distribute it—"

The grid operator growled. Dr. Lett’s broadcast had
verified everything Calhoun said. Dr. Lett was now the
government of Tallien Three. There was nobody who
could dare to oppose him. He could make anybody into
a para, and then deny that para his unspeakable necessi-
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ties. He could turn anybody on the planet into a madman
with ferocious and intolerable appetites, and then deny
them their satisfaction. The people of Tallien Three were
the slaves of Dr. Lett. The grid operator said in a deadly
voice:

“Maybe I can get to him and kill him before—"

Calhoun shook his head. Then he saw Murgatroyd
sniffing at the chest now holding the container of live
scavengers. Open, it had had a faint but utterly disgusting
odor. Locked up, Calhoun could not smell it. But Murga-
troyd could. He sniffed. He said impatiently to Calhoun:

“Chee! Chee-chee!”

Calhoun stared. His lips tightened. It was the function
of the formal members of the Med Service to react to any
infection more swiftly than humans could do, and to de-
velop antibodies which destroyed that infection and could
be synthesized to cure it in humans. But Murgatroyd was
immune only to infections. To toxins. He was not immune
to an appetite-causing molecule demanding more of itself
on penalty of madness. Murgatroyd had no more inherent
resistance than a man.

“Chee-chee!” he chattered urgently. “Chee-chee-chee!”

“It’s got him,” said Calhoun. He felt sickened. “IF’ll
have me. Because I can’t synthesize anything as complex
as the computer says is needed to control the molecular
population that makes paras!”

Murgatroyd chattered again. He was indignant. He
wanted something and Calhoun didn’t give it to him. He
could not understand so preposterous a happening. He
reached up and tugged at Calhoun’s trouser-leg. Calhoun
picked him up and tossed him the width of the control
room. He’d done it often, in play, but this was somehow
different. Murgatroyd stared incredulously at Calhoun.

“To break it down,” said Calhoun bitterly, “I need
aromatic olefines and some acetone, and acetic-acid radi-
cals and methyl submolecular groups. To destroy it ab-
solutely I need available unsaturated hydrocarbons
—they’ll be gases! And it has to be kept from reforming
as it’s broken up, and [ may need twenty different organic
radicals available at the same time! It’s a month’s work
for a dozen competent men just to find out how to make
it, and I'd have to make it in quantity for millions of peo-
ple and persuade them of its necessity against all the
authority of the government and the hatred of the paras,
and then distribute it—"

Murgatroyd was upset. He wanted somthing that Cal-
houn wouldn’t give him. Calhoun had shown impatience
—almost an unheard-of thing! Murgatroyd squirmed un-
happily. He still wanted the thing in the chest. But if he
did something ingratiating . . .

He saw the blaster, lying on the floor. Calhoun often
petted him when, imitating, he picked up something that
had been dropped. Murgatroyd went over to the blaster,
He looked back at Calhoun. Calhoun paced irritibly up
and down. The grid operator stood with clenched hands,
contemplating the intolerable and the monstrous.
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Murgatroyd picked up the blaster. He trotted over to
Calhoun. He plucked at the man’s trouser-leg again. He
held the blaster in the only way his tiny paw could manage
it. A dark, sharp-nailed finger rested on the trigger.

“Chee-chee!” said Murgatroyd.

He offered the blaster. Calhoun jumped when he saw it
in Murgatroyd’s paw. The blaster jerked, and Murga-
troyd’s paw tightened to hold it. He pulled the trigger. A
blaster-bolt crashed out of the barrel. It was a miniature
bolt of ball-lightning. It went into the floor, vaporizing
the surface and carbonizing the multi-ply wood layer
beneath it. The Med Ship suddenly reeked of wood smoke
and surfacer. Murgatroyd fled in panic to his cubbyhole
and cowered in its farthest corner.

But there was a singular silence in the Med Ship. Cal-
houn’s expression was startled; amazed. He was speech-
less for long seconds. Then he said blankly:

“Damnation! How much of a fool can a man make
of himself when he works at it? Do you smell that?” He
shot the question at the grid operator. “Do you smell
that? It’s wood smoke! Did you know it?”

Murgatroyd listened fearfully, blinking.

“Wood smoke!” said Calhoun between his teeth. “And
I didn’t see it! Men have had fires for two million years
and electricity for half a thousand. For two million years
there was no man or woman or child who went a full day
without breathing in some wood smoke! And I didn’t
realize that it was so normal a part of human environment
that it was a necessary one!”

There was a crash. Calhoun had smashed a chair. It
was an oddity because it was made of wood. Calhoun had
owned it because it was odd. Now he smashed it to splinters
and piled them up and flung blaster-bolt after blaster-
bolt into the heap. The air inside the Med Ship grew
pungent; stinging; strangling. Murgatroyd sneezed. Cal-
houn coughed. The grid operator seemed about to choke.
But in the white fog Cathoun cried exultantly:

“Aromatic olefines! Acetone! Acetic acid radicals and
methyl submolecular groups! And smoke has unsaturated
hydrocarbon gases. This is the stuff our ancestors have
breathed in tiny quantities for a hundred thousand gen-
erations! Of course it was essential to them! And to us!
It was a part of their environment, so they had to have
a use for it! And it controlled the population of certain
molecules . . .”

The air system gradually cleared away the smoke, but
the Med Ship still reeked of wood-smoke smells.

“Let’s check on this thing!” snapped Calhoun. “Murga-
troyd!”

Murgatroyd came timidly to the door of his cubby-
hole. He blinked imploringly at Calhoun. At a repeated
command he came unhappily to his master. Calhoun
petted him. Then he opened the chest in which a container
held living scavengers which writhed and swam and
seemed to seethe. He took out that container. He took
off the lid.

THE HATE DISEASE

Murgatroyd backed away. His expression was ludi-
crous. There was no question but that his nose was
grievously offended. Calhoun turned to the grid operator.
He extended the sample of scavengers. The grid man
clenched his teeth and took it. Then his face worked. He
thrust it back into Calhoun’s hand.

“It’s—horrible!” he said thickly. “Horrible!” Then his
jaw dropped. “I’m not a para! Not . . . a para—" Then he
said fiercely. “We’ve got to get this thing started! We've
go to start curing paras—"

“Who,” said Calhoun, “will be ashamed of what they
remember. We can’t get co-operation from them! And we
can’t get co-operation from the government! The men
who were the government are paras and they’ve given
their authority to Dr. Lett. You don’t think he’ll abdi-
cate, do you? Especially when it’s realized that he was
the man who developed the strain of scavengers that se-
crete this modified butyl mercaptan that turns men into
paras!”

Calhoun grinned almost hysterically.

“Maybe it was an accident. Maybe he found himself the
first para and was completely astonished. But he couldn’t
be alone in what he knew was—degradation. He wanted
others with him in that ghastly state. He got them. Then
he didn’t want anybody not to be like himself . . . We
can’t get help from him!”

Exultantly, he flipped switches to show on vision
screens what went on in the world outside the ship. He
turned on all the receivers that could pick up sounds
and broadcasts. Voices came in:

“There’s fighting everywhere! Normals won’t accept
paras among them! Paras won’t leave normals alone . . .
They touch them; breathe on them—and laugh! There’s
fighting—" The notion that the para state was contagious
was still cherished by paras. It was to be preferred to
the notion that they were possessed by devils. But there
were some who gloried in the more dramatic opinion.
There were screamings on the air, suddenly, and a man’s
voice panting: “Send police here fast! The paras have
gone wild. They’re—"

Calhoun seated himself at the control desk. He threw
switches there. He momentarily touched a button. There
was a slight shock and the beginning of a roar outside.
It cut off. Calhoun looked at the vision plates showing
outside. There was swirling smoke and steam. There
were men running in headlong flight, leaving their ground
cars behind them.

“A slight touch of emergency rocket,” said Calhoun.
“They’ve run away. Now we end the plague on Tallien
Three.”

The grid operator was still dazed by the continued
absence of any indication that he might ever become a
para. He said unsteadily:

“Sure! Sure! But how?”

“Wood smoke,” said Calhoun. “Emergency rockets.
Roofs! There’s been no wood smoke in the air on this
planet because there are no forest fires and people don’t
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burn fuel. They use electricity. So we start the largest
production of wood smoke that we find convenient, and
the population of a certain modified butyl mercaptan
molecule will be reduced. Down to a normal level. Im-
mediately!”

The emergency rocket bellowed thunderously and the
little Med Ship rose.

There have been, of course, emergency measures
against contagion all through human history. There was
a king of France, on Earth, who had all the lepers in his
kingdom killed. There have been ships and houses burned
to drive out plague, and quarantines which simply inter-
fered with human beings were countless. Calhoun’s
measure on Tallien was somewhat more drastic than most,
but it had good justification.

He set fire to the planet’s capitol city. The little Med
Ship swept over the darkened buildings. Her emergency
rockets made thin pencils of flame two hundred feet long.
She touched off roofs to the east, and Calhoun rose to
see which way the wind blew. He descended and touched
here and there . . .

Thick, seemingly suffocating masses of wood smoke
flowed over the city. They were not actually strangling,
but they created panic. There was fighting in Govern-
ment Center, but it stopped when the mysterious stuff—
not one man in a hundred had ever seen burning wood
or smelled its smoke—the fighting stopped and all men
fled when a choking, reeking blanket rolled over the city
and lay there.

It wasn’t a great fire, considering everything. Less than
ten per cent of the city burned, but ninety-odd per cent
of the paras in it ceased to be paras. More, they had sud-
denly regained an invincible aversion to the smell of
butyl mercaptan—even a modified butyl mercaptan—and
it was promptly discovered that no normal who had
smelled wood smoke became a para. So all the towns
and even individual farmhouses would hereafter make
sure that there was pungent wood smoke to be smelled
from time to time by everybody.

But Calhoun did not wait for such pleasant news. He
could not look for gratitude. He’d burned part of a city.
He’d forced paras to stop being paras and become
ashamed. And those who hadn’t become paras wanted
desperately to forget the whole matter as soon as possible.
They couldn’t, but gratitude to Calhoun would remind
them. He took appropriate action.

With the grid operator landed again, and after the
grid was operable once more and had sent the Med Ship
a good five planetary diameters into space—some few
hours after the ship was in overdrive again—Calhoun and
Murgatroyd had coffee together. Murgatroyd zestfully
licked his emptied tiny mug, to get the last least taste
of the beverage. He said happily, “Chee!” He wanted
more.

“Coffee,” said Calhoun severely, “has become a habit
with you, Murgatroyd! If this abnormal appetite develops
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too far, you might start yawning at me, which would
imply that your desire for it was uncontrollable. A yawn
caused by what is called a yen has been known to make
a man dislocate his jaw. You might do that. You wouldn’t
like it!”

Murgatroyd did not reply.

“You don’t believe it, eh?”” said Calhoun. Then he said:
“Murgatroyd, I'm going to spend odd moments all the
rest of my life wondering about what happens to Dr. Lett!
They’ll kill him, somehow. But I suspect they’ll be quite
gentle with him. There’s no way to imagine a punish-
ment that would really fit! Isn’t that more interesting
than coffee?”

“Chee! Chee! Chee!” said Murgatroyd insistently.

“It wasn’t wise to stay and try to make an ordinary
public-health inspection. We’ll send somebody else when
things are back to normal.”

“Chee! ! I”” said Murgatroyd loudly.

“Oh, all right!” said Calhoun. “If you’re going to be
emotional about it, pass your cup!”

He reached out his hand, Murgatroyd put his tiny mug
in it. Calhoun refilled it. Murgatroyd sipped zestfully.

The Med Ship Esclipus Twenty went on in overdrive,
back toward sector headquarters of the Interstellar Medi-
cal Service. ®

IN TIMES T0 COME

Next month’s cover story is “Industrial Revolution,” by
Winston P. Sanders. It’s another of the Asteroid civilization
series Sanders is working up—and in this one he makes a
point that’s new, and important. To wit: In all past cultures,
the human beings of the culture were the necessary object
of the attack. Physical objects—towns, bridges, whatnot,
might be taken or destroyed—but it was the people who had
to be attacked.

In a strictly technological culture, this ancient formula
no longer applies. And Sanders has a most remarkable sort
of weapon that can kill a living cultural-complex without
harming the most sensitive of human beings! The weapon,
moreover, is one that is perfectly real, and available for use
today—yet one that has been very little discussed save in
strictly technical journals!

An equally long novelette will be “The Thirst Quenchers,”
by Rick Raphael. This one isn’t in Raphael’s Thruway Patrol
series, but has to do with a problem as real to America’s im-
mediate future as the problem of superhighway traffic—the
problem of “cool, sweet, water.” Already men are making
plans to borrow from Peter-area to pay the Paul-area, because
George-area has more than the necessary amount of rainfall,
while Peter has barely enough, and Paul-area is verging on

continued on page 80
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“'I'ﬂ
INVADE
NEW YORK...

It would be foolish to do a thing'
a hard way, when there is such
an easy way. In a technically
dependent culture, people be-
come quite helpless, really . . .
BY IRWIN LEWIS

ILLUSTRATED BY LEO SUMMERS

“TO INVADE NEW YORK...”

He was a tall, learned-looking man, about fifty, slightly

stooped, with a bulging midriff, tortoise-shell glasses,
graying hair, and a strange look in his eyes. I'd noticed
him standing outside Shannon’s Bar for about ten min-
utes, pacing back and forth. Then he came in and sat
down next to me. It was late afternoon, before the rush
hour, and we were the only customers in the place.

Jimmy, the bartender, put down the towel with which
he’d been idly wiping glasses, and came over. “What'll
it be?”

The stranger jumped nervously and looked blank for
a moment. “Uh .. .er... a glass of beer, please. Root
beer.”

Jimmy snorted. “Try the candy store down the block.”

“Oh,” said the stranger, obviously upset. “Then let me
have a glass of regular beer—mild, please.”

I smiled at Jimmy as he filled a glass. All sorts came
into Shannon’s. Outside, the traffic on Third Avenue was
only a faint hum.

The stranger licked the foam tentatively and wrinkled
his nose in distaste. He put the glass back on the bar and
shook his head.

“Proh superi! quantum mortalia pectora caecae Noctis
habent.”

“Huh?” said Jimmy.

The stranger smiled briefly. “That is Latin. It means,
Oh, ye gods, what darkness of night there is in mortal
minds.”

Jimmy shrugged and went back to wiping glasses. The
stranger nodded to me. “Ovid said that. He was a wise
man.”

“Friend of yours?” I asked, just to be polite.

“He died nearly two thousand years ago.” He tasted
the beer again and pushed it away. “Permit me to intro-
duce myself. I am Horace Howard Clarke, associate pro-
fessor of Roman History at one of the universities in
the city.”

I introduced myself and we shook hands. “Tell me,”
he said, “do you believe New York can be conquered?”

One of those kind, I thought. And here I was with an
hour to kill before meeting my date. “Lots of people have
taken it in,” I started.

“I don’t mean that kind. I mean physically invaded.”

“Pretty big job, I’d think.”

“Very simple.” He dropped a small metal disk on the
bar. “This could do it—or at least help.”
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I picked up the metal disk. “Why, it’s a subway token.”

“Almost a subway token,” he said. “And therein lies
the key to conquest. That—and the green lights.” I edged
away from him. This I didn’t need! He leaned towards
me, “If only I could convince someone,” he said, his lips
tight. “Perhaps you will believe me.”

I got to my feet. “Sorry. But I've got a date.”

“Please!” The voice was firm, all of a sudden. “It is
vital!” I hesitated and Jimmy came over, in case there
was trouble.

“Well,” I said, deciding to humor him, “if it won’t
take long.”

“Brevi esse laboro obscurus fio.”

“Oh?”

“If I labor to be brief I become obscure.”

I sighed. A long-winded one. And in Latin, yet!

He motioned to Jimmy. “Let this gentleman have an-
other drink, bartender.” He moved closer to me. “I will
tell you what I know,” he said. “If you believe, perhaps
you will be able to do something about it. This much is
certain. Very little time remains before disaster strikes!”

It all began (he said) prosaically enough on the Tues-
day of last week, on the third floor of the Public Library
at 42nd Street, in Room 315. There, as you probably
know, one may obtain books on most subjects by filling
out a slip, receiving an odd or even number, and retiring
to either the odd or even Reading Room, where your
number will eventually flash on a lighted board. At the
time I was engrossed in a study of the early life of Publi-
lius Syrus and, I must admit, glanced only casually at
the card given me by the young man at the desk. I saw
that it was 18 and proceeded into the Even room on the
right for what I knew from past experience would be a
tedious wait.

Ah! Had I but paid more attention to the card handed
me! But “Ad poenitendum properat, cito qui judicat.”
“He makes speed to repentance who judges hastily.” The
card which I thought was numbered 18, was actually 81.
I had inadvertently glanced at it upside down. Had the
Roman numeral system been used, as I have long advo-
cated, this unfortunate accident could not have occurred.
a XVIII cannot be mistaken for LXXXI no matter which
way it is turned!

Be that as it may, number 18 flashed on the board in
a surprisingly short time and I hastened to obtain the
book from the extremely harried young lady behind the
counter. I returned to my chair at one of the long reading
tables. When I opened the book, which was of a disturb-
ing blue color, I was highly irritated to learn that this
was not a biography of Publilius Syrus; furthermore it
was not even in Latin. I removed my glasses to make
certain (someday I shall simply have to get bifocals)
and saw that it was a foreign cookbook.

Annoyed, I snatched the book from the table and
started to return to the counter. As I did so, a green slip
of paper fluttered from between the pages. I glanced at it
idly. There was an address on it, scrawled in almost
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illegible block letters. “432 West 28th Street.” Being of
a tidy nature, I slipped the bit of paper into my pocket
and turned, only to find my way blocked by a rather
large man wearing a trenchcoat with upturned collar.
He tapped the book significantly and whispered, “Eight-
thirty tonight. You know the place.”

With that he strode rapidly from the room, giving me
no chance to ask him what he was talking about. Irritated,
I returned to the counter where a smallish man, wearing
a loud checked suit was arguing with the young lady. He
was holding a number card.

“But I tell you,” said the harassed young lady, “num-
ber 18 was flashed on the board and the book was picked

2”

up.

The little man clucked impatiently and waved the card.
“But I have number 18,” he said shrilly, “and I must have
the book!”

Normally I am not a fast thinker. Years of teaching
Roman history to classes of dozing students interested
only in easy credits, are not reckoned to sharpen one’s
wits. However, I instantly realized what must have hap-
pened. I tapped the little man on the shoulder.

“Pardon me, sir,” I whispered, “is this your book?”
He whirled around violently. He had a thin, sharp-pointed
face with deep-set eyes, heavy brow and a receding chin
that terminated in a little scrub of a beard. Rudely he
snatched the book from my hand and began leafing
through it with shaking fingers.

I started to say, “If Roman numerals had been used
instead of—"" but saw he was paying no attention to me,
so I headed for the Main Room to get another card. I
had no sooner reached the entrance when 1 was con-
fronted by the little bearded man again. His mouth was
agape with distress, his loud-checked bowtie askew. He
waved the book in my face. “Didn’t you find anything in
here?” he demanded.

“Not really,” I said. “I have no interest in French
cooking.”

He shook his head vigorously. “I mean inside the
book!” '

“Quiet, please,” said the guard at the entrance, hold-
ing his finger to his lips disapprovingly. I continued into
the Main Room, the little man scurrying alongside me.

“Please,” he pleaded, “think. Wasn’t there something
in the book?”

Irked at his persistence, I was about to move on, when
I remembered. “Why, yes,” I said, slowly. “There was
something. This.” 1 fished the bit of green paper from
my pocket. He snatched it from me, uttered a squeak of
delight, and hurried away.

Relieved that this untidy business was finally done
with, I decided to forego Publilius Syrus for the day, since
I was no longer in the mood and I had some important
papers to edit. So I returned to my home, a rather large
and comfortable room on the first floor of a converted
brownstone in lower Manhattan. I had no sooner settled
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down at my desk when there came an urgent knock on my
door. I slipped on my glasses and opened the door.
Imagine my amazement and irritation when the little
man from the library scuttled into the room. He hurried
to the window and pulled down the blind. Then he firmly
removed my hand from the doorknob, closed the door
and locked it. He leaned against the door, facing me.

“There is no 432 West 28th Street,” he announced,
angrily.

“The information does not impress me,” I said. “How
did you find out where I live? And why?”

“I asked several of the librarians if they knew you. It
seems they did. And since yeou are listed in the telephone
book, the rest was simple.” He held up the green slip of
paper. “Was this ALL you found?”

Well, I thought, childishly pleased, at least I am not
one of the innumerable nameless faces that pour in and
out of the library daily. “What else was there supposed
to be?” I asked pleasantly.

The little man sank into my favorite leather chair, al-
most disappearing from view. He waved the slip of paper
aimlessly. “There must be more to it than this.”

Despite his rudeness I found myself taking a liking to
him. He was so intense and so—frightened. “There was
a man,” I said.

He leaped to his feet and clutched my coat. I believe
he would have tried to shake me had I not been a foot
taller and fully fifty pounds heavier than he. “What

man!”
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“In the library. He indicated that book and said some-
thing to me.”

He leaped onto the chair in his excitement and grasped
my shoulders with his hands. We stood thus eye to eye.
“Please!” he begged. “Try to remember! What did he
say?”

“Perhaps you had better tell me what this is all about,
My st

“Rumplestein. However, believe me, Professor Clarke,
it is much better if you do not know.”

I shook my head, displaying what my colleagues oc-
casional call a streak of stubbornness. “You have upset
me considerably. I feel I am due some explanation.”

“No! No! No!” He shook his little head vigorously
each time. ;

“Then I cannot recollect what this man said to me.”

He groaned in dismay and stepped off the chair to the
floor. “Very well,” he said, finally. “You force me to re-
veal this.” I waited patiently. His head snapped erect.
His body stiffened. “I am engaged in a highly secret mis-
sion, the purpose of which is to prevent the collapse of
this city.”

I frowned. “You’re not serious, of course.”

“I have never been more serious in my life!”

“Quem Jupiter vult perdere, dementat prius.”

“What?”

“Whom Jupiter wishes to ruin he first drives mad,” I
said.

“You think I'm crazy?”

I didn’t like the gleam in his eye and the tightly-
pressed lips. I hastily decided I was better off with him
gone. These little people, I am told, can sometimes get
extremely violent.

“I most certainly do,” I said, “but that is none of my
affair. I will tell you what that man said and then I would
appreciate your popping out of my life as you so uncere-
moniously popped into it.”

“What did he say?” He leaned forward waiting, it
would seem, as if the fate of the world hung in the
balance.

“Eight-thirty tonight. You know the place.”

The little man studied the paper, repeating the words.
Then he emitted a shriek of ecstasy. “That’s it! Now the
message is clear! Thank you, Professor Clarke. You have
performed a duty towards society and your city.” He
fled down the hall. I heard the front door slam and re-
turned to my work with a sigh of relief.

About eleven o’clock the same evening, weary in body
and mind, I was preparing for bed when there came what
I can only describe as a feeble but urgent rapping on my
door. The strange events of the afternoon completely for-
gotten, I opened the door. There, in the dim light of the
hall, considerably the worse for wear, stood my little visi-
tor of the afternoon. He was bare-headed, his dark curly
locks plastered to his forehead with perspiration. His
bowtie was missing and his checkered suit was covered
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with splotches of mud and some darker substance, espe-
cially around the left arm which he gingerly supported
with his right hand.

“Mr. Rumplestein!”

He shook his head weakly and staggered into the room.
“Not Rumplestein,” he said, so low I could hardly hear
him. “Tonight it’s O’Grady.” He collapsed on my leather
chair, mumbling, “The door.”

I bolted the door and hurried over to him. “What hap-
pened to your arm?”

“Never mind that now,” he said stoically.

Despite his protests I carefully removed his jacket and
cut away the sleeve of his shirt. There was an ugly wound
on his arm. “How did this happen?” I asked, horrified.

“It’s nothing,” he said. Then he grinned momentarily.
“The chap who caused it is feeling no pain at all!” He
closed his eyes and his head began to sway. “If you have
any liquor,” he mumbled, “I feel faint, suddenly—"

I rummaged through my desk and found a tiny bottle
of some cordial a colleague had once brought me as a jest,
knowing I do not drink. While Mr. Rumplestein, or
O’Grady, gulped down the liquid I inspected the wound.
“A doctor should look at that,” I said.

He shook his head and leaned back in the chair, the
top of his head a good twelve inches below the top of the
chair.

“I feel better now,” he sighed.

“Then perhaps you will be good enough to tell me
what this is all about.” As I spoke I washed and dressed
his wound as best I could. “You realize, my good fellow,
for all I know you may be wanted by the police, in which
case I could be arrested for harboring a criminal.”

“I assure you, Professor Clarke, I am no criminal.”
He plucked a bit of mud from his beard and carefully
deposited it on the table.

“But you’ve been wounded! And you infer you did
some bodily harm to someone else.”

He chuckled softly. “Bodily harm? I killed him!”

I recoiled in fright. “I must notify the police!”

“No! That would ruin everything! New York would
be destroyed!!”

I clucked impatiently. “Please, Mr. Rumplestein, or
O’Grady, or whatever your name is. If you cannot give
me an honest answer, I shall be forced to call the authori-
ties. This nonsense about—"

He held up his hand and emitted a huge sigh. “Very
well,” he said, “I will tell you what this is all about be-
cause my usefulness may come to an end abruptly and
you may have to carry on. Listen carefully.” I waited
with mounting impatience.

“New York,” he said after a brief pause, “is a huge,
sprawling metropolis that breeds within itself the seeds
of its own destruction. Transportation.” I raised an eye-
brow. “At best,” he went on, “the traffic in Manhattan
does not flow—it limps. Let one traffic light fail and
vehicles are backed up for several blocks. True?”

I nodded. “Yes.”
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“Very well. Imagine, then, a situation where, at one
given instant every single traffic light on this congested
island turns green and STAYS green.” I shuddered at
the thought. “Picture the beauty of it,” he said. “Not
red, which would cause all automobiles to stop, but green,
the signal to go! Imagine their mad desire to rush for-
ward in righteous obedience to the law, and their awful
frustration to find every other automobile and truck
obeying the same law, regardless of the direction from
which it is coming. It has been estimated by noted mathe-
maticians who are involved in this plan, that within forty-
five seconds all traffic in Manhattan would come to a
standstill, it becoming impossible for a car to move for-
ward or backward. Oh, what utter chaos!”

“Ab homme homini periculum quotidianum,” 1 said.

“Eh?”

“Man is daily in danger from man. An ancient Roman
said that.”

“He knew what he was talking about. But this is only
Phase One of the plan. A corollary is based upon the
axiom that one disabled automobile is equal to ten thous-
and operating ones.”

“1 don’t follow.”

“The highways leading into and out of this island. Re-
gardless of the number of lanes, if one automobile breaks
down, traffic is immobilized for miles. Multiply that by
several dozen, all at the same time, on all the entrances
and exits to the island, and no earthly power could un-
targle that situation in less than a week, if then!”

His words evoked an image of metal monsters, stretched
as far as the eye could see, steam pouring from their
overheated radiators as they raucously bleated for help.

“All this can be accomplished quite simply and inex-
pensively,” continued my bearded little man. “However,
what subsurface transportation?”

“You mean the subway system?

“Exactly. Once again, simplicity is the key. What do
subway riders use to gain entrance through the turnstiles?
Tokens. Let us suppose that on this same given day the
majority of tokens distributed are all fractionally larger
than normal. Not enough to be noticed, mind you, but
just enough so they cannot pass through the slots and
activate the mechanism.”

“But—”

“Do you realize the absolute ingenuity of this plan?
Subway riders by the thousands will be trying to put
tokens that they paid for into slots that will not receive
them! The tremendous howl of anguish that will arise!
The roar of frustration and then anger as the thousands
pile upon the thousands at rush hour! The screaming and
pushing as multitudes press forward at each subway sta-
tion, demanding their rights of ingress as good citizens,
while more multitudes press from the incoming trains de-
manding their rights of egress! Unquestionably the en-
tire subway system will collapse in a matter of minutes!
What was it you said before?”
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“Ab homme homini periculum quotidianum?”

“And how!” He lit a cigar and puffed away for a few
moments, filling my room with its foul odor. “Ingenious,
eh?” he said finally.

“But to what end?” I asked. “If anarchy rules the city,
how could whoever is behind this plan assume control?”

He leaned back in the chair, disappearing from view.
“That is not part of the scheme. The purpose is to arouse
the rest of the country to what has happened to its great-
est metropolis. Every eye, ear, radio and television sta-
tion will be turned towards Manhattan. The armed forces,
all the resources of the government will, within hours,
pour into the city, or try to. And at precisely that moment
the rest of the country will be childishly open to invasion!
If this plan succeeds, professor, the United States will be
conquered within a matter of days, with remarkably little
destruction or loss of life.”

I stared at the little figure in the chair. Was he serious?
More important—was he sane? “Who is planning this
invasion?”

“Who else?”

“Why tell me this story? Why not go to the authori-
ties?”

“I need sufficient proof, first. Unfortunately, matters
are coming to a head far sooner than I expected. In addi-
tion, my disposing of one of their men earlier,” he tapped
his left arm significantly, “has left me in a vulnerable
position. I dare not go to the authorities myself, for fear
of exposing myself. And believe me”—he snapped his
fingers—“I would not get as far as the nearest police-
man. However, professor, you are unsuspected. Y ou could
report this plan with no danger to yourself.

“Enough! My dear Mr. Rumplestein-O’Grady, do you
expect me to charge into a police station and blurt out
this ridiculous story?”

“I don’t expect you to charge anywhere, professor.
Not without proof. I will get the proof for you, by to-
morrow. Then—as I suspect—if / am unable to warn the
authorities, I will expect you to do so. In the meantime,
make use of these when you go to the university, tomor-
row. I found them on the body of the man I disposed of.”

He dropped several tinkly objects on my desk, rose,
and, without another word, was gone. I picked up the
items. They were subway tokens. I hurried to the window
and glanced out. I could see the little man hurrying down
the street, his head bobbing up and down like a swimmer
in the ocean. Then, my mind in a turmoil, I turned out
the light and went to bed. Fortunately, regardless of the
press of circumstances, I have never had difficulty in fall-
ing asleep and tonight was no exception.

At seven-thirty the next morning I arose, dressed, and
prepared my breakfast. I thought of the events of the
preceding evening. Had it not been for the bloodied towel
with which I had washed the little man’s wounds, I might
have dismissed the entire incident as a dream. I contin-
ued to think about it while walking to the subway. I
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berated myself for taking the story seriously even for a
moment, as I dropped a token into the turnstile and
pressed forward. I gasped in sudden pain as the turnstile,
still locked, pushed into my midriff. I glanced at the token
in the slot. It had not dropped. I pressed it down. It re-
fused to budge. I tried several other tokens, all with the
same result. By this time half a dozen people had gathered
behind me, making angry remarks. Flustered, I backed
away, bought a token from the cashier, and rode to the
University. Then it was I recalled that I had tried to use
the tokens my strange visitor had placed on my desk
before parting from me, and which I had, without think-
ing, picked up in the morning.

All that day I pondered over the tokens and the odd
tale of Mr. Rumplestein-O’Grady. I could still give it no
credence, but I was disturbed. On my way home, that
evening, as is my wont, I bought a newspaper and began
reading it casually. Just before reaching my station I
came across a small item on one of the inside pages. It
stated that a small, bearded man, wearing a checkered
suit, had been found in the river that morning, stabbed,
There were no identification papers on him, only a
pocket full of subway tokens which, police believed, had
been used to weight down the body.

“Good heavens!” I said aloud. Several passengers
raised their eyebrows. I flushed, hurried out of the train
and to my apartment where I fell into my chair, shocked
and shaking. No doubt the body was that of Rumplestein.
The poor little man! What did this mean? Could his story
conceivably have been true?

The knock on my door startled me. “Professor, are you
home?” It was my landlady. When I opened the door
she handed me an envelope with my name written on it
in small, neat letters. “A little fellow with a beard gave it
to me early this morning, after you’d gone. He said to be
sure you got it. Then he ran away.” She shook her head
in obvious disapproval of such actions.

After she left I tore open the envelope and read the
contents.

“By the time you see this chances are excellent that I
shall be dead. However, that is of little importance. I have
found the proof we need—their distribution plant. It’s
an old warehouse. I am going there to see if I cannot ob-
tain concrete proof—perhaps a pocketful of tokens. If 1
fail, you must carry on. Farewell, professor. It was a
privilege knowing you.”

Beneath the message was an address which I recognized
as being in one of the less reputable sections of the city.
There was no signature.

What to do! What to do! I no longer doubted the
truth of little Mr. Rumplestein-O’Grady’s story. But what
to do about it? I considered going to the warehouse, but
the thought of high adventure sends nothing but ennui
coursing through my veins. Besides, there was undoubt-
edly some element of danger in that course. The police!
Naturally! They would know how to deal with this situa-
tion and perhaps even avenge poor Mr. Rumplestein’s
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death. Filled with righteous anger and indignation I
hurried out and went to the nearest police station.

In retrospect I can understand the reaction of the desk
sergeant to my wild-eyed claim that the city was in im-
minent danger of invasion and he must do something
about it at once!

“How much, now, have ye had to drink?” he asked
calmly.

When I swore that I was as sober as he, he grew purple
with rage and threatened to have me thrown into jail
for insulting a police officer unless I disappeared im-
mediately.

All that night and the next day I tried to reach some-
one in authority with my information. The New York City
police were admirably calm about my information. My
actions and voice, however, seemed to disturb them
greatly. When [ insisted they investigate the warehouse,
they told me the officer on the beat would do so in good
time. When 1 suggested they examine the tokens found
on the body they informed me that these had been turned
over to the Property Clerk and if not claimed within
ninety days would be given to the PAL,

As a last desperate measure I went to the New York
office of the Federal Bureau of Investigation and pre-
sented myself to one of the Federal men. I told him my
story. He looked at me calmly, then pored through a thick
book on his desk. He closed one eye thoughtfully and
peered at me through the other.

“There’s really nothing,” he said, “that we can do
about it.”

“Don’t you believe me?”

“That has nothing to do with it. According to regula-
tions this is strictly a municipal affair. It doesn’t come
within the jurisdiction of the FBI. And we wouldn’t want
to step on municipal toes.” He closed the book smartly.

I was crushed. I couldn’t believe it. Finally I said,
“Serum est cavendi tempus in mediis malis!”

“What?”

““It is too late to be cautious when in the very midst
of dangers.” Seneca said that two thousand years ago.”

The young man rose and nodded towards the door.

“Good day, professor. And an E pluribus unum to you!”
That was an hour ago.

Professor Clarke stopped talking. Jimmy and I said
nothing. The only sound was the hum of traffic outside.
“And that is the way it is, gentlemen,” said Professor
Clarke, finally. “Quando cadet Roma, cadet et mundus.
When Rome falls—the world!” He sipped the beer which
by now had gone flat. “Do you believe me?”

Jimmy and I exchanged glances. “Have another beer,”
said Jimmy. “On the house.”

“I see.” Professor Clarke sighed. “Well, I cannot really
blame you, gentlemen. I only hope you do not live to
regret it.” He got up and put a coin on the bar. Jimmy
went to make change.

Then we became aware of automobile horns blasting
steadily on a rising note of urgency. Jimmy and I ran
outside. Traffic was piling up rapidly in the street. And as
far as we could see in every direction, all the traffic lights
had turned green!

“Holy cow!” said Jimmy. “He was telling the truth!”

“So it appears,” said a voice at my elbow. I turned.
It was the professor. There was a sad, wistful expression
on his face. “Quod erat demonstrandum,” he said softly.
“Q.E.D.” Then, as the horns got louder, and we could
hear drivers cursing, he strode down the street and
around the corner.

“Professor!” I yelled. “Wait!” I started to run after
him when the horns stopped blowing. Cars started moving
again, and many of the traffic lights had turned red.

Jimmy wiped his face in obvious relief. “Must have
been a short circuit,” he said hoarsely. “But for a
minute—"’

“Yes,” I said. “A short circuit. Or maybe—a dry run
to test facilities for the big day?”

Neither one of us said anything, but we both had the
same thought as we returned to the bar. I picked up the
subway token the professor had left there. I flipped it in
the air several times and looked at Jimmy. He nodded in
agreement. I went out and headed for the nearest subway.

QED.? m
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PATRIOT

A people feels conquered

when their leaders have been destroyed;
it is lack of a common motivating
factor that makes the actual

power still present useless. ..

by FRANK A. JAVOR

ILLUSTRATED BY LEO SUMMERS

PATRIOT
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He rode alone. A tall man, very thin, standing very
straight even in the stiff breeze of the skim-disk’s
unshielded platform. He could have crouched down,
huddled in the scant shelter of the guard rail that
fronted the small chariotlike platform hurtling across
the swampy meadows, but he wanted to be seen from
the refugee-crowded road. Be seen and be recognized
and, he hoped, followed.

His gray uniform was that of a simple jet corporal
but he’d been sure to select the high-crowned helmet
of a ground-force-private, hoping that, if all else failed,
someone would notice its incongruity and report back
to the starship hovering out beyond the limits of Earth-
side vision. Report back that someone who didn’t know
the subleties of military dress was trying to pass him-
self off as one of the occupying force and since that
could mean but one thing, someone with the right kind
of authority had better get down here and see what
he was up to before they had another edge-of-quaran-
tine incident on their hands.

In spite of his upright stance, he of the gray uniform
and mismatched helmet was not a brave man and his
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palms on the guard rail in front of him were slippery
with sweat. Nonetheless, he leaned his body somewhat
to the left to direct his skim-disk even closer to the
bomb-chewed highway. Perhaps he was too far away
to be made out.

But aside from the dumb, following stare of the
bone-deep weary and thoroughly beaten, there appeared
to be no one among the trudging mass of humanity
who really saw him.

He leaned his body even more to the left to put his
skim-disk into a tight half-circle, churning up a small
spray of mud and weeds as the cushion of air it rode
on was deflected to the side, and swept back alongside
the road in the opposite direction, but with no better
success.

He sighed and hit the power stud under his hand
with the edge of his fist and the skim-disk came to a
hovering stop just short of the weed-covered rise be-
yond which he knew the glaring yellow-orange twin
domes of the newly set up inner-rim check point strad-
dled the highway. He wanted desperately to make the
roadside sweep at least one more time, but he dared not.

Filled with dismay, he dropped to his haunches and,
using the floor controls, sent the skim-disk off at right
angles to the road, bottoming along a rotted-smelling
drainage ditch, keeping well in the shelter of the high
weeds rimming it, his stomach cramping with frustra-
tion and relief.

He noticed that the wind of his passage and the
churning exhaust of his craft were making the weeds
dip and swirl and, reacting in alarm, he cut the skim-
disk’s speed down to almost zero altitude and still he
trembled in the dank and heavy air.

With the cooling breeze gone, the helmet was heavy
on his head under the steaming sun. He undid the chin
strap and took off his helmet. Without it, he suddenly
looked singularly nondescript. Aside from his thinness,
an ordinary looking man, not old, but not very young;
hair thinning and now plastered down with sweat; a
face as tired and worn looking as any among the fleeing
masses on the road, yet somehow mingling oddly a look
of resolve with its hopelessness.

He chewed his lower lip, thinking, his hand absently
going inside his blousy-fitting tunic to feel the rolled
and now sweat-soaked bundle of cloth as if for some
kind of reassurance.

From above came the heavy and growing throb of a
multi-engined flier and the man on the skim-disk hunched
down instinctively even though he knew that, if he were
seen, a single blip from one of its beamers would smash
him and his disk flat into the soggy ground beneath
them. A man, even one wearing their own uniform,
skulking in a swampy area away from a main artery,
should not be where he was and would, therefore, be
destroyed on sight almost as a reflex action.

But now that the flier was closer, he recognized it as
a personnel carrier and let go the breath he’d been
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holding in almost a gasp of relief. Personnel carriers,
he’d observed in the past two days, almost invariably
carried no arms of their own.

He struck the skim-disk’s speed control once, and
then again. He had to get out of there fast and never
mind the moving weeds now. The flier might not have
noticed him against the general overgrowth of the
swamp but he couldn’t risk assuming that. It was pos-
sible that they had and someone was already acting on
their report. He needed to be seen and recognized for
what he was, but somewhere where he would be fol-
lowed and perhaps an attempt made to pick him up,
not here where he would be smashed on sight.

The brassy taste of fear was in his mouth, but he did
not think to ask himself if what he had in mind to do
was anything more than a futile gesture, or even why
he should do it at all. He was no hero, that was for
sure. Only two days before this one he was just a guy
tailgating along the highway, too close upon the car in
front of him for any degree of safety, but pressed in
by the cars behind and around him, all of them anxious
to get out of this jam and home at last.

And then he saw it. A huge sphere, gigantic, copper
colored, like another sun—shining, glittering. Settling
down over the skyline of the city ahead. ‘

Brakes squealed around him, someone sideswiped
him from the side, he fought his car and his brakes,
was struck again and himself plowed into the car in
front of him, but sideways and slowly spinning end
for end.

Around him was a crashing and the screech of tear-
ing metal and his own car continued its lazy movement.
Slowly to the edge of the road, against the fence, snap-
ping the posts, at long last settling still, tangled in the
strong and snapping cables.

He sat stunned for a moment, hands gripping his
steering wheel. The sound of crashing was still loud
behind him and he clambered out of his car, panicky,
intent only that he get clear of the road and its still
flying wreckage.

Later, from where he lay behind a small rise in the
weedgrown and swampy meadows, he thought to go
back. To go back and see if there was anyone he could
help among the wrecked cars and piled up shambles
that had once been a normal homebound traffic bustle,
but by then it was too late. By then the work of the
hellish sphere was too far under way.

The sphere dropped no bombs, appeared to carry no
weapons, but the swarm of fliers that spewed from huge
circular openings in its sides did.

Stubby craft, blunt winged, thick through the body
like the men who piloted them. They dropped their
bombs, nonatomic, in small clusters and raked the
ground and anything that went up to meet them with
strange sonic beamers that ripped and tore asunder
what they didn’t smash flat.
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They raced from their mother ship to an outlying
perimeter and worked back inward toward the city,
smashing and blasting and tearing.

And over it all a sound, a high-pitched, keening
sound. A sound as of broken glass, its edges grating;
as of legions of chalk sticks on acres of blackboard.
Heard in the brain and in the nerves, on and on.
Endlessly.

Its purpose was plain. It did not appear to bother
the invaders, the thick-bodies men with the pale hair
and the pale eyes. But their victims could not fight,
could not defend themselves, could not even think.
They could but hold their hands to their ears and their
heads and scream.

But the keening was gone from the meadows now
and, the man crouched on the hurtling skim-disk sup-
posed, it would soon be gone from the city. The city,
where the main body of the conquerors, their starship
lifted away, too huge to be contained inside the force
field now shielding their bastion, still kept up the keen-
ing from dome-shaped generators hanging from small
spheres floating over the bombed-out areas.

But its unnerving effect, greatest on first impact,
could be gotten used to. The man on the skim-disk didn’t
like it, it still pained his eardrums to hear it, but he
could stand it now if he had to. And he would have
to soon, he hoped.

Piled high across the marshy meadows was a ram-
part of earth, along the top of which ran long-aban-
doned railway ties. Cutting through it were many large
concrete culverts. Into one of these the man darted his
skim-disk and brought it to rest on the ooze and slime
covered bottom. He squatted, heedless of the vile smells,
debating with himself what to do next, welcoming the
excuse to catch his breath, regather his nerve.

His overall plan, if it was that and not just the emo-
tional fixation of a fool, was direct enough, but in the
midst of an invading force, some of whom were mani-
festly trigger happy, he was more than just likely to be
blasted first and questioned afterward. According to the
talk rife in any invaded city, a patrol of bully-boys,
roving along the outer quarantine area rim had even
caught up with and smashed one of their own agents.
A top man, he turned out to be, and wearing their
own uniform at that. Yes, they saw the uniform, but
he didn’t look like one of their own. He looked like an
Earthman and they thought . . .

The order went out. Keep to recognizable roads. And
to the troops, “Don’t shoot, blast it. Report in and we’ll
send down a man from Intelligence.”

But the chewing-out rankled and the troops were
edgy and on the prowl. Now anyone caught off the
designated arteries was fair game and if he happened
to be one of those self-important agents, then he really
had no one to blame but himself, did he? At any rate,
any chance a man caught out of bounds might have

PATRIOT

had before the rim-of-quarantine incident was gone.

Again the feeling of uncertainty, of despair, flooded
through the man in the culvert. Drop it. Leave it and
run. Nobody is telling you to do this. Shuck off this
stolen uniform and take your chances on getting out
with the others. Didn’t your Navy days teach you not
to volunteer? Who do you think you are to go up
against an enemy so strong . . . so well prepared?

Well prepared and long, it was now obvious. The
agent killed on the rim looked like an Earthman to the
men who blasted him. It was not surprising. He’d been
picked to go on ahead for just that reason.

Pick the thinner, taller ones from among your breed.
Color the pale hair with dye, hide the pale eyes behind
contact lenses. Drop your men at night, in remote
areas, singly at first, then in greater numbers as you
learn and grow bolder. Learn, too, that the Earthmen
do not suspect yours. They do not look strange to
them, do not sound strange. Why should they? These
particular Earthmen are long accustomed to men whose
skins and voices and bodies differ from their own even
more markedly than do those of your people. And you
congratulate yourself for having selected for your vital
first foothold on their planet a city with so polyglot a
population.

But valuable as your infiltrating men are before you
invade, they will be doubly, even critically so, after
you land. You do not want, you cannot afford to lose
them. Particularly when you know that you cannot help
but kill some of them in your initial bombing.

So how mark the survivors so that your troopers will
know them on sight from the others under their guns?

The answer is simple and as old as any army on any
world. Let each agent take his uniform with him, hide
it, and come forth wearing it when your starship lands
his brothers.

The man in the culvert shivered, not altogether from
the clammy air, his stomach cramping from hunger.
But he did not let himself think of stealing food. Caught
in that, he would be blasted on the spot and nothing
gained.

He fumbled with his helmet, putting off for even a
scant few moments the going out again, the leaving of
even this dubious sanctuary, to make a single sweep of
another road. A single sweep because he must not ap-
pear to want to look suspect, to be followed.

From inside the liner of his high-crowned helmet he
took what looked like a folded piece of paper, opened
it, read again the arrogant words, black, heavy, on an
orange background. English first, then the other lan-
guages known to the different peoples of his city. He
folded it again, the off-world texture strange to his
fingers, put it back.

He put the strange helmet on his head, pulling up
the chin strap tight in the manner of the invaders he’d
observed. Invaders from whose bodies he’d taken the
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garb he now wore when he’d first conceived his wild
plan. Deliberately selecting its parts from men the rest
of whose respective uniforms differed from each other
in detail widely enough for even his untutored eye to
detect. Remembering from his own Navy days how
proscribed were the dress and insignia of each military
rank and service, thinking back to how his own sus-
picions would have been aroused by seeing them mis-
matched.

He hefted the packet of cloth inside his tunic to a
more comfortable position, cautiously eased his skim-
disk out of the dimness of the culvert.

He emerged from its flaring concrete mouth into the
bright sunlight, blinking, instinctively ducking his head
down and away from the sudden brightness. The move-
ment saved his life.

From where his head had been came a throbbing
whir and a double-fist-sized chunk of the concrete wall
to the side and slightly behind him fell with a solid
squish into the slime and mud at its bottom.

Instinctive had been his turning away from the bright-
ness of the sun in his eyes, instinctive was his dropping
now. Dropping with the sound of a shout in his ears.
The high-pitched, brassy voice of the invaders. Drop-
ping not to the center of his skim-disk platform, but
throwing his bunched-up body hard against its rim.

The disk, ever sensitive to the body balance of its
rider, dipped sharply onto its edge, hung teetering like
some huge coin about to fall.

A shout, brassy, answering, from the other end of the
culvert.

As he went down, the man on the disk hit its power
control to full blast. The column of air from its bottom,
not a downward-thrusting cushion to sustain the disk
in flight now, but directed to the side, ploughing across
the surface of the swamp, a roaring, churning, mud,
slime and rock laden tornado hurtling full into the
direction from which had come the shot.

Who or what was there the man on the disk did not
look to see. As his disk vanished momentarily in the
shower of air-blasted swamp debris, he dropped from
its edge, slithering in the mud and slime like some huge
crab, flinging himself at the rim of the culvert’s mouth,
at the abutment, narrow and flaring, put there to bolster
the earth of the rampart, deflect its choking erosion.

At the abutment and behind it—not crouched now
but standing, breath locked in his chest, open to anyone
coming over the top of the rampart, but hidden by the
narrow right-angle of concrete from the mouth of the
culvert. '

Behind him, on the enemy side of the wall, his skim-
disk, free of his weight, spinning, sending showers of
debris in all directions, righting itself and with a sput-
tering roar, at full blast and with no burden, dipping
and skittering and vanishing almost at once into the
man-high weeds=—a great swaying, a great swirling, an
erratically diminishing roar.
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Behind him, on the enemy side of the wall, voices.
Two only, one echoing in the culvert, high-pitched and
angry-sounding.

He did not look out, he did not move, he waited.
They could not be afoot, not here, yet he’d heard no
craft approaching. He smiled wryly. He could have
stayed with his skim-disk and outdistanced them.

The voices were still there, then one talking mechan-
ically as if into a communications device.

The two voices, no longer shouting. From off in the
distance, in the direction his skim-disk had taken, came
a sound of desultory blaster firing, the light throb of
a small flier approaching and now the man in hiding
was thankful for the rightness of his impulse not to
make a run for it. :

The flier was close and stopping and the man pressing
hard in the abutment angle prayed that they would not
cross over the rampart when they lifted off. Cross over
and look down to see him, naked to their weapons.

The unseen flier lifted off and he sagged, letting go
his breath in a gasp of relief. They were headed back
toward the city from whence they must have come, still
sweeping the grass, from the sound of it, still searching
for him.

He slithered back into the culvert, hidden from view
from the air, animal-alert to sounds on the ground. He
was hunted now, truly hunted, and the subtleties of his
plan vanished. His plan that needed for him to be
taken, not by troopers who would blast him on the
spot, treating him as he'd seen them treat others who
looked to be trying to escape from the treadmill of
roads they were being kept milling around on, but by
a man from the enemy’s Intelligence.

His plan, brimming over with risk, to be taken not
for killing, at once, but for questioning at their head-
quarters. Headquarters which fleet word-of-mouth had
pinpointed for him. Headquarters atop which the event
ordained in the black-and-orange circular folded inside
his still-tightly-strapped-on helmet was scheduled to
take place in a matter of hours now.

Panic is, in a way, self-limiting and the man felt
better now. He stood up, absently brushing at the mud
and slime of his sodden uniform. Fleetingly the thought
to chuck the whole thing passed through his mind again.
He shook his head.

Cautiously he emerged from the culvert and, keeping
in the meadow grass skirting the boggier places, pains-
takingly made his way toward the city, ignoring the
hunger of his stomach, the bubble-lightness of his head.
He had a long way to go and not much time.

There was still a little daylight left when he came
up behind the stone wall bordering the cemetery on
the edge of the old part of the city. He'd seen one-flier
crossing, met no patrol, but he was shaking with the
strain, He squatted down and made a last check of the
cloth bundle he had under his tunic. Taking it out he
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held its rolled-up form in his hands, checking the twine
holding it bound at each end, the longer length of
heavier line looping around it. Satisfied, he put it back,
buttoned his tunic. Time was pressing him now.

Through the cemetery was the best way, he thought,
along the back of the old brownstone church, through
it, perhaps, to get a view of the plaza beyond.

He was hidden now, but he’d be in plain sight for
the brief moment it would take him to go over the top
of the wall. He would rather have waited for a deeper
darkness to fall, but there was not enough time. He
took a deep breath, stood up and leaped for the top of
the wall, hoping that the men he was sure were posted
in the still-standing church tower were not as alert as
they should be.

He hung there by his hands for the moment, then
was up and over and dropping on the other side, crouch-
ing in the shadow, unmoving, listening for the shots.

There were none, only the high-pitched keening of
the invader’s sound cones, louder on this side of the
wall.

On his belly now, he moved toward it and the dark-
ening bulk of the church, ever on the watch for signs
of alarm in the tower.

There were none and he made the shelter of the
church wall gasping his relief. He was aware of people
now, many of them, aithough there was no particular
sound he could make out above the keening, loud enough
now for him to have to consciously ignore it.

The small door to the church basement was locked,
the iron grids over the smashed windows solid, but the
door at the head of the narrow stone steps swung askew
on one hinge. He hesitated, then flung himself up the
stairs and into the main body of the church, cringing
at the half-expected blows.

There were none. The church was deserted. He lis-
tened, hearing no scrape of a boot, no stirring of a
body, no sound of movement. Nothing, only the high,
infernal, thought-disrupting keening from the plaza.
The tower was unoccupied after all.

Encouraged, he made it to the choir loft, peered
cautiously down through its round, smashed window,
and knew why he’d sensed the presence of people.

The plaza was crowded and more being herded in.
In groups and pressed together, his people, some stand-
ing dumbly, some with their hands pressed over their
ears, all silent, all under the double thrall of the keen-
ing cones and the scattered troopers.

Diagonally across the paved open area he could see
the broad steps of the city hall, over their center a high
platform built, draped in stark, monolithic fashion with
the colors of the invader. Floodlights ranged below and
to the sides of it, but not lighted. Behind, towering,
huge disklike pans atop slender crisscrossed tripod legs,
their purpose unknown to the man peering down from
the shattered window.

He licked his dry lips. A thin line of troopers, leaning
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idly on their rodlike blasters, going out of sight behind
the lit-up bulk of the graystone building, keeping a
broad area surrounding the city hall completely free
of his people. This was the forbidden ground he’d
thought to be escorted across as the prisoner of an
enemy agent.

He shook his head. It would never have worked. Yet
there was the area and he had to get across it. Some-
how. Across it, into the building and up onto the nar-
row false balcony that nestled just under the high cop-
per dome.

Again and again he studied the plaza below him. The
people, the troopers, the broadness of the forbidden
area. He shook his head.

He unbuckled his helmet, took it off, rubbed his hand
over his sweat-plastered hair. There was no way, yet
he had to get across. He had to.

The floodlights came on suddenly, went out, came on
again, stayed. Glaring light washed over the platform,
the building facade behind it, the decorative balcony,
the towering dome.

Choking back a groan, the man at the shattered
window dropped from his place, ran down the stairs
and out between the knocked-askew doors of the church.
Then, with a boldness born of desperation, of great
weariness, his Earthman’s hair exposed, one thumb
hooked in the strap of the helmet slung over the shoul-
der of his muddied and unkempt uniform and letting
his weariness show, he slowly and deliberately made
his way down the stairs, across the plaza and into the
floodlight’s full glare.

He saw the troopers, saw the nearest of them turn
toward him, saw their uniforms, neat and clean, their
hardware polished. Saw their eyes, red-rimmed, tired,
but easy looking, relaxed. The eyes of men satisfied
with, even a little contemptuous of, their solid victory.
Eyes flicker over his sullied uniform, stay, mildly ques-
tioning. One trooper, the second from him on the left,
lifted the crossed butt of his blaster from the pavement.
The man fought to keep from hastening his step, let his
weariness sag his body as he passed. The butt fell back.

He was nearly to the stairs now, about to start up
them. Ahead he heard a voice, shouting, brassy, and
again he almost choked on his heart. He looked up. Saw
the spit-and-polish figure at the top of the stairs, saw
the wildly waving arm. Tripped in his relief. He did
not understand the language, but the meaning of the
anger, the gesture, was universal. Above him was an
officer, intent only on getting this miserable looking
dung heap of an enlisted man out of sight before any
of the momentarily-expected big brass saw him.

The officer was pointing to the side of the building,
gesturing vehemently. The man in the soiled uniform
came back down the one step up he had taken, shuffled
around to a side door as directed, saw the troopers
nearest him grinning.
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Inside the building he kept up his tired shuffle, up
the side stairways, carried along in the midst of the
swarming enemy uniforms by the exhilaration of dan-
ger. Carried along and finally standing in the small bay
outside whose bomb-shattered windows was the false
balcony he wanted to attain.

He did not hesitate, did not even glance to the side
for the presence of danger, but deliberately stepped
through the glassless sash and was crouched in the
pocket of blackness made by the floor of the balcony in
the glare of the floodlight coming from below.

He worked rapidly now, breathing only with the top
of his lungs, his fingers flying. From his pocket he took
a knife, opened it. From under his tunic he took the

sweat-soaked folded and rolled bundle of cloth, un-

wound the heavy line looped to it.

From the low rail of the city hall balcony projected
a flagpole. Empty and short as flagpoles go, but sticking
out over the still-empty platform below. Staying in the
black shadow, he reached up and pulled in a loop of its
lanyard. He cut it and swiftly tied the now loose ends
to the heavy cord of his packet.

Gingerly, and still rolled, held so by the light twine
bound around its ends, he eased it out to the end of the
flagpole, wincing as it bobbed and swayed in the flood-
light, hurrying now that he was so close to the accom-
plishment of his self-assigned mission.

The topmost knot he’d made caught in the flagpole
pulley. Gently he pulled the upper lanyard. It would
not move. He wiped his sweating palm and pulled again,
more firmly, on guard against a sudden giving, a snap-
ping movement. A little harder, firmly, easingly—and
the knot was through.

The man sagged back against the wall in the shadow
It was over. At least his part of it was and he wondered
again and for the last time if he’d risked his life for
nothing but an empty gesture. He took a deep breath in
the darkness. Empty gesture or not, it was his and he
had to make it. For now, he had to get out of here and
leave it to a confident enemy to play out the rest of his
plan.

And play it out they would if they did what the
orange-and-black circular folded inside of his helmet
said they meant to do.

The man sat in his chair—battered and smelling still
of shattered plaster, but his own chair. The TV he was
watching, however, was a shared one and small. The
president’s face on it hardly as big as an apple. But
his voice was clear.

“, . . He was as leaven to the rest of us. As a little
Jeaven can ferment the whole loaf, as a single spark
can set ablaze the whole of the forest, so this man did
to us. At the precise moment of our greatest blackness,
at the precise moment of what seemed to be the enemy’s
greatest triumph, when they were about to place the
seal of their dominion upon us, this -nan, this hero, this
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patriot, by his action brought confusion to their ranks,
demonstrated to us that they could be beaten. Struck in
us thespark . . .”

The man in the chair smiled, seeing again in his
mind’s eye the great sphere of the starship settling.
The magnificent figure in the bejeweled, medieval-look-
ing breastplate, the almost albino paleness of the bared
head. The descent to the platform amid the terrifying
increase in the sound of the keening, the crashing of
the cymbals the pale men favored. The purpose of
the flat dishes atop the slender tripods suddenly plain as
each burst into a roaring tower of flame. The spotlights
highset on other towers swept across the packed and
subjugated humanity, crossing and recrossing their stark
beams. The moment promised in the orange-and-black
circular, the first raising of the victor’s standard over
conquered earth.

Then the climactic moment, the looking upward, the
lone figure on the flagstaff balcony. A lone figure, in
spic-and-span uniform and burnished helmet, struggling
with a locked-in lanyard, the desperate tug and the sud-
den breaking forth into view at the head of the floodlit
flagstaff, not the expected banner of the enemy, but the
flag of his own Earth nation.

The sudden stillness, only the keening . .
the roar, the roar of a thousand throats.

The great surge forward of the people, the troopers
vanishing as under a tidal wave.

The carnage. The hand-to-hand fighting with clubbed
weapons and at the last with no weapons at all.

Some made it to their starship and it was gone. If
they ever recovered from the sudden, the dramatic loss
of their leader and came back, they would come back
to Earthmen who knew they could be beaten, knew
they were not invulnerable.

“. . . From the manner in which our flag broke free
and other evidence we have been able to gather,” the
president’s televised voice was saying, “it seems clear
that this grand deed was the work of someone familiar
with the handling of flags, of the tying of knots. A
former sailor, a signalman perhaps. At any rate, who-
ever he is, wherever he is, I speak to him now. I say to
him come forward. Come forward and identify your-
self. Come forward and accept the plaudits and the
gratitude of your people. Come forward . . .”

The man in the chair looked suddenly embarrassed.
“Thank you, Mr. President,” he finally half-said, half-
mumbled to the televised image in front of him, “but
I’'ve had enough heroics to more than last me. I still
don’t know what got into me, I was scared every min-
ute. So if it’s all the same to you, I’d just as soon forget
the glory and hope it never happens again.”

There was no answer, of course, from the screen in
front of him and the man settled back to enjoy the rest
of the program. He did, but when the military band
came on at the close he couldn’t help but wish that they
wouldn’t go so heavy on the cymbals. ™

. and then
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One thing that might have loused up this controlled-but=-good experiment might have
been one of the experimenters' small children. A little child could crack the
problem the great scientist missed. BY ARTHUR PORGES

“Objective evidence—Ilaboratory-controlled evidence
—that’s what it will take to convince me. And that’s
what the mystics can never produce!”

Nils Larsen glared at Dr. Corman as he delivered the
challenge. Obviously, he was still smarting over the
houx of the intelligent roaches, and hoping to get back
some of his own.

“Oh, I don’t know,” Corman said in his squeaky voice.
He put a cigarette in his holder, undoubtedly aware of
how the gesture annoyed Larsen, who preferred a rapid
drumfire of interchanges in any argument.

“What do you mean, you don’t know?” Nils rumbled,
his thick-set, stocky body seeming to contract like that
of an angry cat. “You object to laboratory methods, to
controlled, predictable experimentation?”

“Of course not.” Corman lit the cigarette with great
deliberation. “I mean that such evidence might be pro-
duced at any moment. Consider the reports of Soal, in
England—"

Nils snorted, looking at the other scientists, and shak-
ing his head.

“Why not go back to Sir Oliver Lodge, and the snap-
shots of fairies dancing in the garden!”

“As a matter of fact,” Corman chirped, his voice as
always a startling contrast to his big frame, “I’ve had
some success myself of late. I’m not sure it’s up to strict
lab conditions . . .”

“I’ll bet not!” Larsen boomed.

CONTROLLED EXPERIMENT

3

‘. . . But Merritt and I have had remarkable success
in telepathy.”

“Telepathy? You and Merritt?” Nils’ face was beet-
red. “Another hoax, Corman?”

“Just because I made a harmless jest,” Corman said,
looking contrite, “you are becoming almost paranoid,
Larsen. Relax, I have no intention of giving a demon-
stration, even though we’ve had almost unbelievable
accuracy in transmission from my house to his.”

It was impossible for Nils to refuse the bait. I looked
at young Kahn, who sat next to me at the meeting, and
we couldn’t help grinning. Only six weeks since the
cockroach fiasco, when Corman had seemed to make the
insects, neatly clad in boots and harnesses, perform as if
intelligent, to the extent of spelling out words with
their bodies, and here was Nils ready for a rematch.
Well, he was a top experimenter, and Corman would
have to go some to fool him again.

“Just what did you transmit?” Larsen demanded.
“Some of those vague diagrams, which when topologi-
cally equivalent are hailed as triumphs of telepathy. A
thinks of a square, and B produces a lopsided rhomboid
—1lo, a fine datum!”

“No pictures,” Corman said. “Just integers from one
to ten. I’ve been able to think of any sequence of these,
and Merritt, two hundred yards away, is able to write
them down.”

“Sure,” Larsen snapped, “I could think of fifty ways
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the two houses might establish communication. Radio,
black light; hell, Merritt could turn a good directional
microphone towards your place, and pick up whispers.”

“As I've said,” Corman replied, puffing at his smoke,
“you’re getting quite paranoid. Why not ask Merritt?”

“He’s your best friend; do I have to ask?”

“Why, Nils,” Merritt said. “Don’t you trust me,
either ?”

“With a million dollars, or even a new particle—but
with tricks, never!”

Merritt patted his dog, a bright-eyed dachs, longer
than a dull weak end. It wagged all over.

“Nip him,” he told the animal, but it only wagged
harder as Larsen walked over and gave it a pat.

“I trust Eulenspiegel here more than either of you.”
He stared at each man in turn, then added: “You want
to play tricks, hey? This time you get fooled. If you can
transmit the series of numbers I want, under my condi-
tious, I buy dinner for the whole Committee. If not, you
and Merritt pay. What do you say to that?”

“Depends on the conditions,” Corman said, grinning
at Merritt, who merely cocked his head quizzically.

“Right now,” Larsen snapped. “Corman stays here,
in this building, and Merritt goes two hundred yards
away, into the parking lot. We can see from the window
that he’s there. And I search both of them; they could
have miniature radios, the—.” The epithet was in Swed-
ish, I think, and sounded highly insulting, but Corman
just smiled.

“That’s pretty strict,” old Professor Martin said. “Es-
pecially for something as erratic as telepathy.”

“Telepathy!” Larsen cried. “We all know better.
When we get them like this, with no funny gadgets,
they’ll be lucky if any two of the numbers agree.”

“It’s all right with me,” Corman said, to my surprise.
I’d expected him to refuse. It had to be a trick, and
how could they work it in such circumstances?

“You agree?” Larsen said, taken aback.

“With one reservation. I do have to be alone. Telepa-
thy requires the most delicate and concentrated thought.
Oh,” he added, as Nils glared in suspicion, “you can
put me in any room on this side of the place—the one
that does not even face the parking lot.”

Larsen reflected for a moment; he was considering
every angle.

“First, I search,” he said finally. And he did, with
great care. There was no radio, no signal lamp, nothing
that could have been used even with the two men in
sight of each other. A similar examination of Merritt’s
pockets was equally negative.

“You can go to the parking lot,” Larsen told Merritt,
and he left, followed by Eulenspiegel, rejoicing at the
prospect of a walk.

When Merritt was in the center of the lot faintly

lighted by a big sodium lamp overhead, Nils ushered
Corman into a small room. Most of the building, includ-
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ing our conference room, was between Merritt and Cor-
man. The room had one tiny window, which was open
a few inches. It was not big enough for even a dwarf
to pass through. And eighteen of us watched the one
door.

Going off by himself, Larsen wrote twelve numbers on
a bit of paper, and showed it to Professor Martin, who
made a copy which we all inspected.

“You can start computing their chances of matching
these,” Larsen grinned. “A dozen integers chosen at
random, all less than eleven.” He walked to the door
of the room, slipped the paper under it, and said loudly:
“Use your lighter to read these, and transmit them if
you can. I'm looking forward to that dinner!”

There was a faint rustling sound inside as Corman
picked up the paper. We listened, but heard nothing
else. After almost ten minutes, when we were getting
impatient, Corman came out.

“Merrit will be here with the results immediately,”
he announced, with perfect confidence, and Larsen
gulped, his face going greenish.

“Merritt never left the lot,” he said weakly. I
watched.”

“That’s right,” Corman agreed. “He didn’t have to.
It’s a very short distance for thought transmission.” His
eyes were twinkling.

A moment later Merritt returned. He tried to hand
the paper he carried to Dr. Wallace, but Larsen snatched
it himself. As he read the scribbled list of numbers, his
jaw fell open. Old Martin took the slip from his hands,
and compared it with our copy.

“Identical,” he said laconically.

Larsen was squirming with annoyance.

“It’s still a trick!” he roared. “Telepathy, hell!”

“If it’s a trick,” Wallace said, “let me in on it, Nils,
You had everything going for you. No warning; no
equipment—it beats me.”

“I’ll see you at dinner, gentlemen,” Corman squeaked.
He put one hand on Merritt’s shoulder, and the two men
left. Larsen was gobbling with fury; the rest of us were
baffled, but amused. None of us had any increased con-
fidence in telepathy.

Corman never did tell Larsen, but the other scientists
got the real story, which to their credit, they kept to
themselves for several weeks, until Nils almost burst.

It was another hoax, of course. Between Merritt, Cor-
man—and Eulenspiegel. Corman’s cigarette holder held
a silent dog whistle, and the dach had been easily
trained to bark softly at every blast. In the little room,
a mere two hundred yards away, and with an open win-
dow, all Corman had to do was play the number se-
quence on the whistle. In the parking lot, Merritt merely
recorded the number of barks in each block of the mes-
sage.

I’'m not sure it will be safe to be around when Larsen
gets the word. m
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THE ETHICAL ENGINEER

Conclusion. On a really rugged, primitive world, in a

thoroughly fouled-up culture — it turns out that a

highly moral man is very unethical, and a highly ethi-
cal man is completely amoral!

By HARRY HARRISON

ILLUSTRATED BY JOHN SCHOENHERR

SYNOPSIS

JASON dinALT has had his fill of PYRRANS and the
constant baittle for survival on their death world. The
two human groups have reached a reluctant armed truce
and the battle against the native life forms is growing
easier. But META cannot understand Jason’s growing
discomfort, and she has an argument with him just before
a strange spaceship lands. Because he is angry and fed up
with PYRRUS Jason allows himself to be captured by
MIKAH SAMON who is piloting the ship, and whom
Jason mistakingly believes to be a policeman.

Once in space Jason discovers his error and regrets the
subconscious impulse to leave Pyrrus that allowed him
to be captured. Mikah is a zealot who feels that he has a
moral mission in life to cure all the ills that human society
is heir to. He is unflinchingly narrow-minded in outlook.
In order to escape Mikah—and the rigged death-sentence
trial he is being returned to CASSYLIA to face—Jason
sabotages the ship. He ruins the controls so that the space-
ship will be forced to land on a nearby planet, but does
too good a job and the ship is wrecked. Jason is knocked
out in the crash landing and saved from certain death by
Mikah. They are captured at once by the gruesomely
armored CH’AKA and join his gang of slaves.

Life on this backwater planet appears to be short, brutal
and nasty. As slaves they struggle up and down a stretch
of shoreline desert, booted on by Ch’aka and living very
much like animals in this dim version of a stone-age cul-
ture that the human colonists have sunk to. Since Ch’aka
has all the weapons and know-how, Jason resigns himself
to a short interim of slaveship while he learns the local
ropes. When Mikah is sold to another slaver he is unable
to interfere. Jason befriends IJALE, a female slave, and
learns from her that this is a deg-eat-dog society with
selfishness as the only motivation, and the only way one
can rise in life is to kill the person whose job one wants.
Armed with this knowledge and a sharpened animal horn
Jason unsuccessfully attempts to assassinate Ch’aka and
finally defeats him in a desperate hand-to-hand combat.

He takes the dead man’s armor and weapons and becomes
the new Ch’aka.

Jason discovers that Mikah has been sold to the D’ZER-
TANOJ, a mysterious group who live in the inland desert
and appear to have at least an iron-age culture since they
trade crossbows and fire-makers to the slave holders. Still
feeling indebted to Mikah for saving his life, Jason con-
tacts the D’zertanoj in an attempt to buy Mikah back.
But he is tricked by their ancient leader, EDIPON, and
after a short battle is captured with his slaves. They are
all loaded aboard a caro, a large and clumsy steam-pow-
ered wagon, and driven off into the desert. Jason fights,
but like the others he is forcefully fed a dark liquid that

is either an anesthetic or a poison, and loses consciousness.
Part 2

Vil

“Drink some more of this,” the voice said, and cold
water splashed on Jason’s face and some of it trickled
down his throat making him cough. Something hard was
pressing into his back and his wrists hurt. Memory seeped
back slowly, the fight, the capture and the potion that had
been forced upon him. When he opened his eyes he saw
a flickering yellow lamp overhead, hung from a chain. He
blinked at it and tried to gather enough energy to sit up.
A familiar face swam in front of the light and Jason
squinted his eyes at it and groaned.

“Is that you Mikah—or are you just part of a night-
mare?”’

“There is no escape from justice, Jason. It is I, and I
have some grave questions to put to you.”

Jason groaned again. “You're real all right. Even in a
nightmare I wouldn’t dare dream up any lines like that.
But before the questions, how about telling me a thing or
two about the local setup, you should know something
since you have been a slave of the D’zertanoj longer than
I have.” Jason realized that the pain in his wrists came
from heavy iron shackles. A chain passed through them
and was stapled to a thick wooden bar on which his head
had been resting. “Why the chains—and what is the local
hospitality like?”
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Mikah resisted the invitation to impart any vital infor-
mation and returned irresistibly to his own topic.

“When I saw you last you were a slave of Ch’aka, and
tonight you were brought in with the other slaves of
Ch’aka and chained to the bar while you were uncon-
scious. There was an empty place next to mine and I told
them I would tend you if they placed you there, and they
did. Now there is something I must know. Before they
stripped you I saw that you were wearing the armor and
helmet of Ch’aka. Where is the man—what happened to
him?”

“Me Ch’aka,” Jason rasped, and burst out coughing
from the dryness in his throat. He took a long drink of
water from the bowl. “You sound very vindictive, Mikah
you old fraud. Where is all the turn-the-other-cheek stuft
now? Don'’t tell me you could possibly hate the man just
because he hit you on the head, fractured your skull and
sold you down the river as a slave reject? In case you
have been brooding over this injustice you can now be
cheered because the evil Ch’aka is no more. He is buried
in the trackless wastes and after all the applicants were
sifted out I got the job.”

“You killed him?”

“In a word—yes. And don’t think that it was easy since
he had all the advantages and I possessed only my native
ingenuity, which luckily proved to be enough. It was
touch and go for a while because when I tried to assassi-
nate him in his sleep—"

“You what?”” Mikah Samon hissed.

“Got to him at night. You don’t think anyone in his
right mind would tackle a monster like that face-to-face
do you? Though it ended up that way, since he had some
neat gadgets for keeping track of people in the dark.
Briefly, we fought, I won, I became Ch’aka, though my
reign was neither long nor noble. I followed you as far
as the desert where 1 was neatly trapped by a shrewd old
bird name of Edipon who demoted me back to the ranks
and took away all my slaves as well. Now that’s my story.
So tell me yours, where we are, what goes on here?”

“Assassin! Slave holder!” Mikah reared back, as far
as he could under the restraint of the chain, and pointed
the finger of judgment at Jason. “Two more charges
must be added to your role of infamy. 1 sicken myself,
Jason, that I could ever have felt sympathy for you and
tried to help you. I will still help you, but only to stay alive
so that you may be taken back to Cassylia for trial and
execution.”

“I like that example of fair and impartial justice—trial
and execution.” Jason coughed again and drained the
bowl of water. “Didn’t you ever hear of presumed inno-
cence until proven guilty? It only happens to be the
mainstay of all jurisprudence. And how could you pos-
sibly justify trying me on Cassylia for actions that oc-
curred on this planet—that aren’t crimes here? That’s like
taking a cannibal away from his tribe and executing him
for anthropophagy.”
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“What would be wrong with that? The eating of human
flesh is a crime so loathsome I shudder to think of it. Of
course a man who does that must be executed.”

“If he slips in the back door and eats one of your rela-
tives, you certainly have grounds for action. But not if
he joins the rest of his jolly tribe for a good roast of
enemy. Don’t you see the obvious point here—that human
conduct can only be judged in relation to its environ-
ment? Conduct is relative. The cannibal in his society
is just as moral ds the churchgoer in yours.”

“Blasphemer! A crime is a crime! There are moral laws
that stand above all human society.”

“Oh no there are not, that’s just the point where your
medieval morality breaks down. All laws and ideas are
historical and relative, not absolute. They are relevant to
their particular time and place and taken out of context
they lose their importance. Within the context of this
grubby society I acted in a most straightforward and
honest manner. I attempted to assassinate my master—
which is the only way an ambitious boy can get ahead in
this hard world, and which was undoubtedly the way
Ch’aka himself got the job in the first place. Assassination
didn’t work but combat did, and the results were the
same. Once in power | took good care of my slaves,
though of course they didn’t appreciate it since they didn’t
want good care, they only wanted my job, that being the
law of the land. The only thing I really did wrong was to
not live up to my obligations as a slave holder and keep
them marching up and down the beaches forever. Instead
I came looking for you and was trapped and broken back
to slavery where I belong for pulling such a stupid trick.”

The door crashed open and harsh sunlight streamed
into the windowless building. “On your feet slaves!” a
D’zertano shouted in through the opening.

A chorus of shufflings and groans broke out as the men
stirred to life. Jason could see now that he was one of
twenty slaves shackled to the long bar, apparently the en-
tire trunk of a good-sized tree. The man chained at the
far end seemed to be a leader of sorts because he cursed
and goaded the others to life. When they were all stand-
ing he snapped his commands in a hectoring tone of voice.

“Come on, come on, first come best food. And don’t
forget your bowls, put them away so they can’t drop out,
remember nothing to eat or drink all day unless you have
a bowl. And let’s work together today, everyone pull his
weight, that’s the only way to do it. That goes for all you
men, specially you new men. Give them a day’s work here
and they give you a day’s food . . .”

“Oh shut up!” someone shouted.

“...And you can’t complain about that,” the strawboss
whined on, unperturbed. “Now altogether...one...bend
down and get your hands around the bar, get a good grip
and ... two ... lift it clear of the ground, that’s the way.
And... three. .. stand up and out the door we go.”

They shuffled out into the sunlight and the cold wind
of dawn bit through his Pyrran coverall and the rem-
nants of Ch’aka’s leather trappings that Jason had been
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allowed to keep. His captors had torn off the claw-studded
feet but not bothered the wrappings underneath, so they
hadn’t found his boots. This was the only bright spot on
an otherwise unlimited vista of blackest gloom. Jason
tried to be thankful for small blessings, but only shivered
some more. As soon as possible this situation had to be
changed since he had already served his term as slave on
this backwoods planet and was cut out for better things.

On order the slaves lined up against the walls of the
yard. Presenting their bowls like scruffy penitents they
accepted dippers of lukewarm soup from another slave
who pushed along a wheeled tub of the stuff: he was
chained to the tub. Jason’s appetite vanished when he
tasted the sludge. It was kreno soup, and the desert tubers
tasted even worse—he hadn’t thought it was possible—
when served up in a broth. But survival was more im-
portant than fastidiousness, so he gulped the evil stuff
down.

Breakfast over they marched out the gate into another
compound and fascinated interest displaced all of Jason’s
concerns. In the center of the yard was a large capstan
into which the first group of slaves were already fitting
the end of their bar. Jason’s group, and the two others
shuffled into position and seated their bars, making a four
spoked wheel out of the capstan. An overseer shouted and
the slaves groaned and threw their weight against the
bars until they shuddered and began to turn, then trudg-
ing slowly they kept the wheel moving. Once this slogging
labor was under way Jason turned his attention to the
crude mechanism that they were powering.

A vertical shaft from the capstan turned a creaking
wooden wheel that set a series of leather belts into motion.
Some of them vanished through openings into a large
stone building, while the strongest strap of all turned the
rocker arm of what could only be a counterbalanced pump.
This all seemed like a highly inefficient way to go about
pumping water since there certainly must be natural
springs and lakes somewhere around. The pungent smell
that filled the yard was hauntingly familiar, and Jason
had just reached the conclusion that water couldn’t be the
object of their labors when a throaty gurgling came from
the standpipe of the pump and a thick black stream
bubbled out.

“Petroleum—of course!” Jason enthused out loud, then
bent his attentions to pushing when the overseer gave him
an ugly look and cracked his whip menacingly.

This was the secret of the D’zertanoj, and the source of
their power. Mountains were visible nearby, and hills,
towering above the surrounding walls. The captured
slaves had been drugged so they would not even know in
which direction they had been brought to this hidden site,
or how long the trip was. Here in this guarded valley they
labored to pump the crude oil that their masters used to
power their big desert wagons. Or did they use crude oil
for this? The petroleum was gurgling out in a solid
stream now, and running down an open trough that van-
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ished through the wall into the same building as the turn-
ing belts. And what barbaric devilishness went on in
there? A thick chimney crowned the building and pro-
duced clouds of black smoke, while from the various
openings in the wall came a tremendous stench that
threatened to lift the top off his head.

At the same moment that he realized what was going on
in the building a guarded door was opened and Edipon
came out, blowing his sizable nose in a scrap of rag. The
creaking wheel turned and when its rotation brought
Jason around again he called out to him.

“Hey, Edipon, come over here. I want to talk to you.
I'm the former Ch’aka, in case you don’t recognize me
out of uniform.”

Edipon gave him one look, then turned away dabbing
at his nose. It was obvious that slaves held no interest for
him, no matter what their position had been before their
fall. The slavedriver ran over with a roar, raising his
whip, while the slow rotation of the wheel carried Jason
away. He shouted back over his shoulder.

“Listen to me—I know a lot and can help you.” Only a
turned back for an answer and the whip was already
whistling down. It was time for the hard sell. “You had
better hear me—because | know that what comes out first
is best. Yeow!” This last was involuntary as the whip
landed.

Jason’s words were without meaning to the slaves as
well as the overseer who was raising his whip for another
blow, but their impact on Edipon was as dramatic as if
he had stepped on a hot coal. He shuddered to a halt and
wheeled about, and even at this distance Jason could see
that a sickly gray tone had replaced his normal browned
color of his skin.

“Stop the wheel!” he shouted.

This unexpected command drew the startled attention
of everyone. The gape-mouthed overseer lowered his whip
while the slaves stumbled and halted and the wheel
groaned to a stop. In the sudden silence Edipon’s steps
echoed loudly as he ran to Jason, halting a hand’s breadth
away, his lips drawn back from his teeth with tension as
if he were prepared to bite.

“What was that you said?” He hurled the words at
Jason while his fingers half-plucked a knife from his belt.

Jason smiled, looking and acting calmer than he felt.
His barb had gone home, but unless he proceeded care-
fully so would Edipon’s knife—into his stomach. This
was obviously a very sensitive topic.

“You heard what 1 said—and 1 don’t think you want
me to repeat it in front of all these strangers. I know what
happens here because I come from a place far away where
we do this kind of thing all the time. [ can help you. I can
show you how to get more of the best, and how to make
your caro work better. Just try me. Only unchain me from
this bar first and let’s get to some place private where
we can have a nice chat.”

Edipon’s thoughts were obvious. He chewed his lip
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and looked hotly at Jason, fingering the edge of his knife.
Jason only returned a smile of pure innocence and tapped
his fingers happily on the bar, just marking time while
he waited to be released. Yet in spite of the cold there was
a rivulet of sweat trickling down his spine. He was gam-
bling everything on Edipon’s intelligence, that the man’s
curiosity would overcome the immediate desire to silence
the slave who knew so much about things so secret, hoping
that he would remember that slaves could always be killed,
and that it wouldn’t hurt to ask a few questions first.
Curiosity won and the knife dropped back into the sheath
while Jason let his breath out in a relieved sigh. It had
been entirely too close, even for a professional gambler;
his own life on the board was a little higher stakes than
he enjoyed playing for.

“Release him from the bar and bring him to me,” Edi-
pon ordered, then strode agitatedly away. The other slaves
watched wide-eyed as the blacksmith was rushed out, and
with much confusion and shouted orders Jason’s chain

‘was cut from the bar where it joined the heavy staple.

“What are you doing?” Mikah asked, and one of the
guards backhanded him to the ground. Jason just smiled
and touched his finger to his lips as his chain was re-
leased and they led him away. He was free from bondage
and he would stay that way if he could convince Edipon

that he would be better off in some capacity other than
dumb labor.

The room they led him to contained the first touches
of decoration or self-indulgence that he had seen on this
planet. The furniture was carefully constructed, with an
occasional bit of carving to brighten it, and there was a
woven cover on the bed. Edipon stood by a table, tapping
his fingers nervously on the dark polished surface. “Lock
him up,” he ordered the guards, and Jason was secured
to a sturdy ringbolt that projected from the wall. As soon
as the guards were gone he stood before Jason and drew
his knife. “Tell me what you know or I will kill you at
once.”

“My past is an open book to you, Edipon. I come from
a land where we know all the secrets of nature—"

“What is the name of this land? Are you a spy from
Appsala?”

“I couldn’t very well be one since I have never heard of
the place.” Jason pulled at his lower lip, wondering just
how intelligent Edipon was, and just how frank he could
be with him. This was no time to get tangled up in lies
about the planetary geography: it might be best to try
him on a small dose of the truth. “If I told you I came
from another planet, another world in the sky up among
the stars, would you believe me?”

“Perhaps. There are many old legends that our fore-
fathers came from a world beyond the sky, but I have
always dismissed this as religious drivel, fit only for
women.”

“In this case the girls happen to be right. Your planet
was settled by men whose ships crossed the emptiness of
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space as your caroj pass over the desert. Your people
have forgotten about that and lost the science and knowl-
edge you once had, but in other worlds the knowledge is
still held.”

“Madness!”

“Not at all, it is science, though many times confused
as being the same thing. I'll prove my point. You know
that I could never have been inside of your mysterious
building out there, and I imagine you can be sure no one
has told me its secrets. Yet I’ll bet you that I can describe
fairly accurately what is in there—not from seeing the
machinery, but from knowing what must be done to oil
in order to get the products you need. Do you want to
hear?”

“Proceed,” Edipon said, sitting on a corner of the
table and balancing the knife loosely in his palm.

“I don’t know what you call it, the device, but in the :

trade it is a pot still used for fractional distillation. Your
crude oil runs into a tank of some kind, and you pipe it
from there to a retort, some big vessel that you can seal
airtight. Once it is closed you light a fire under the thing
and try to get all the oil to an even temperature. A gas
rises from the oil and you take it off through a pipe and
run it through a condenser, probably more pipe with
water running over it. Then you put a bucket under the
open end of the pipe and out of it drips the juice that
you burn in your caroj to make them move.”

Edipon’s eyes opened wider and wider while Jason
talked until they stuck out of his head like boiled eggs.
“Demon!” he screeched and tottered towards Jason with
the knife extended. “You couldn’t have seen, not through
stone walls, yet only my family have seen, no others—I’ll
swear to that!”

“Keep cool, Edipon, I told you that we have been doing
this stuff for years in my country.” He balanced on one
foot, ready for a kick at the knife in case the old man’s
nerves did not settle down. “I'm not out to steal your
secrets, in fact they are pretty small potatoes where I
come from since every farmer has a still for cooking up
his own mash and saving on taxes. I’ll bet I can even put
in some improvements for you, sight unseen. How do you
monitor the temperature on your cooking brew? Do you
haye thermometers?”

“What are thermometers?” Edipon asked, forgetting
the knife for the moment, drawn on by the joys of a tech-
nical discussion.

“That’s what I thought. I can see where your bootleg
joyjuice is going to take a big jump in quality, if you have
anyone here who can do some simple glassblowing.
Though it might be easier to rig up a coiled bi-metallic
strip. You’re trying to boil off your various fractions, and
unless you keep an even and controlled temperature you
are going to have a mixed brew. The thing you want for
your engines are the most volatile fractions, the liquids
that boil off first like gasoline and benzene. After that
you raise the temperature and collect kerosene for your
lamps and so forth right on down the line until you have
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a nice mass of tar left to pave your roads with. How does
that sound to you?”

Edipon had forced himself into calmness, though a
jumping muscle in his cheek betrayed his inner tension.
“What you have described is the truth, though you were
wrong on some small things. But I am not interested in
your thermometer nor in improving our water-of-power,
it has been good enough for my family for generations
and it is good enough for me . ..”

“I bet you think that line is original ?”

“. . . There is something that you might be able to do
that would bring you rich rewards. We can be generous
when needs be. You have seen our caroj and ridden on
one, and seen me go into the shrine to intercede with the
sacred powers to make us move. Can you tell me what
power moves the caroj?”

“I hope this is the final exam, Edipon, because you are
stretching my powers of extrapolation. Stripping away
all the shrines and sacred powers 1 would say that you go
into the engine room to do a piece of work with very
little praying involved. There could be a number of ways
of moving those barns, but let’s think of the simplest. This
is top of the head now, so no penalties if I miss any of the
fine points.

“Internal combustion is out, I doubt if you have the
technology to handle it, plus the fact there was a lot to do
about the water tank and it took you almost an hour to
get under way. That sounds like you were getting up a
head of steam—the safety valve! I forgot about that. So
it is steam. You go in, lock the door of course, then open
a couple of valves until the fuel drips into the firebox,
then you light it. Maybe you have a pressure gauge, or
maybe you just wait until the safety valve pops to tell you
if you have a head of steam. Which can be dangerous
since a sticking valve could blow the whole works right
over the mountain.

“Once you have the steam you crack a valve to let it
into the cylinders and get the thing moving. After that
you just enjoy the trip, of course making sure the water
is feeding to your boiler all right, that your pressure stays
up, your fire is hot enough, all your bearings are lubri-
cated and the rest . ..”

Jason looked on astounded as Edipon did a little jig
around the room, holding his robe up above his bony
knees. Bouncing with excitement he jabbed his knife into
the table top and rushed over to Jason and grabbed him
by the shoulders, shaking him until his chain rattled.

“Do you know what you have done?” he asked. “Do
you know what you have said ?”’

“I’know well enough. Does this mean that I have passed
the exam? Was I right?”

“I don’t know if you are right or not, I have never
seen the inside of one of the Appsalan devil-boxes.” He
danced around the room again. “You know more about
their . . . what do you call it, engine . . . than I do. I have
only spent my life tending them and cursing the people
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of Appsala who keep the secret from us. But you will
reveal it to us! We will build our own engines and if they
want water-of-power they will have to pay dearly for it.”

“Would you mind being a little bit clearer,” Jason
pleaded. “I have never heard anything so confused in my
entire life.”

“I will show you, man from a far world, and you will
reveal the Appsalan secrets to us. I see the dawn of a new
day for Putl’ko arriving.” He opened the door and
shouted for the guards, and for his son, Narsisi, who ar-
rived as they were unlocking Jason who recognized him
as the same droop-eyed and sleepy looking D’zertano who
had been helping Edipon to drive their ungainly vehicle.

“Seize this chain my son and keep your club ready to
kill this slave if he makes any attempt to escape. Otherwise
do not harm him, for he is very valuable. Come.”

He tugged on the chain, but Jason only dug his heels
in and did not move. They looked at him, astonished.

“Just a few things before we go. The man who is to
bring the new day to Putl’ko is not a slave, let us get that
straight before this operation goes any further. We’ll work
out something with chains or guards so I can’t escape, but
the slavery thing is out.”

“But—you are not one of us, therefore you must be a
slave.”

“I’'ve just added a third category to your social order.
Employee. Though reluctant, I am still an employee,
skilled labor, and I intend to be treated that way. Figure it
out for yourself. Kill a slave and what do you lose? Very
little if there is another slave in the pens that can push
in the same place. But kill me and what do you get?
Brains on your club—and they do you no good at all
there.”

“Say, Dad, does he mean I can’t kill him?” Narsisi
looked puzzled as well as sleepy.

“No, he doesn’t mean that. He means if we kill him
there is no one else that can do the work he is to do for
us. I can understand him and I do not like it. There are
only slaves and slavers, anything else is against the natural
order. But he has us trapped between satano and the sand-
storm so we must allow him some freedoms. Bring the
slave now . . . I mean the employee . . . and we will see if
he can do the things he has promised. If he does not, /
will have the pleasure of killing him because I do not like
his revolutionary ideas.”

They marched single file to a locked and guarded build-
ing with immense doors, which were pulled open to reveal
the massive forms of seven caroj.

“Look at them,” Edipon hissed and tugged at his nose.
“The finest and most beautiful of constructions, striking
fear into our enemies’ hearts, carrying us fleetly across
the sands, bearing on their backs immense loads and only
three of the things are able to move.”

“Engine trouble?” Jason asked lightly.

Edipon grumbled, cursed and fumed under his breath
and led the way to an inner courtyard where stood four
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immense black boxes painted with death-heads, splintered
bones, fountains of blood and cabalistic symbols all of a
sinister appearance.

“Those swine in Appsala take our water-of-power and
give nothing in return. Oh yes, they let us use their
engines, but after running for a few months the cursed
things stop and will not go again, then we must bring
them back to the city to exchange for a new one, and pay
again and again.”

“A nice racket,” Jason said, looking at the sealed cov-
ering on the engines. “Why don’t you just crack into them
and fix them yourself, they can’t be very complex.”

“That is death!” Edipon gasped, and both D’zertanoj
recoiled from the boxes at the thought. “We have tried
that, in my father’s father’s day, since we are not super-
stitious like the slaves and know that these are man-made
not god-made. However the tricky serpents of Appsala
hide their secrets with immense cunning. If any attempt
is made to break the covering horrible death leaks out
and fills the air. Men who breathe the air die, and even
those who are solely touched by it develop immense blis-
ters and die in pain. The man of Appsala laughed when
this happened to our people and after that raised the price
even higher.”

Jason circled one of the boxes, examining it with in-
terest, trailing Narsisi behind him at the end of the chain.
The thing was higher than his head and almost twice as
long. A heavy shaft emerged through openings on op-
posite sides, probably the power takeoff for the wheels.
Through an opening in the side he could see inset handles
and two small colored disks, and above this were three
funnel-shaped openings shaped and painted like mouths.
By standing on tiptoe Jason looked on top but there was
only a flanged, sooty opening that must be for attatch-
ment of a smokestack. There was only one more opening,
a smallish one in the rear, and no other controls on the
garish container.

“I’m beginning to get the picture, but you will have to
tell me how you work the controls.”

“Death before that,” Narsisi shouted. “Only my
family—"

“Will you shut up!” Jason shouted right back. “Re-
member? You're not allowed to browbeat the help any-
more. There are no secrets here. Not only that, but I
probably know more about this thing than you do just
by looking at it. Oil, water and fuel go in these three
openings, you poke a light in somewhere, probably in
that smoky hole under the controls, open one of those
valves for fuel supply, another one is to make the engine
go slower and faster, and the third is for your water feed.
The disks are indicators of some kind.” Narsisi paled
and stepped back. “So keep the trap shut while I talk to
your dad.”

“It is as you say,” Edipon pointed. “The mouths must
always be filled and woebetide if they shall go empty for
the powers will halt or worse. Fire goes in here as you
guessed, and when the green finger comes forward this
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lever may be turned for motion. The next is for great
speed or going slow. The very last is under the sign of
the red finger, which when it points indicates need, and
the handle must be turned and held until the finger re-
tires. White breath comes from the opening in back. That
is all there is.”

“About what I expected,” Jason muttered and ex-
amined the container wall, rapping it with his knuckles
until it boomed. “They give you the minimum of controls
to run the thing, so you won’t learn anything about the
basic principles involved. Without the theory you would
never know what the handles control, or that the green
indicator comes out when you have operating pressure or
the red one when the water level is low in the boiler. Very
neat. And the whole thing sealed up in a can and booby-
trapped in case you have any ideas of going into busi-
ness for yourself.

“The cover sounds like it is double walled, and from
your description I would say that it has one of the vesi-
cant war gases, like mustard gas, sealed inside there in
liquid form. Anyone who tries to cut their way in will
quickly forget their ambitions after a dose of that. Yet
there must be a way to get inside the case and service the
engine, they aren’t just going to throw them away after
a few months’ use. And considering the level of tech-
nology displayed by this monstrosity I should be able
to find the tricks and get around any other built-in traps.
I think T’ll take the job.” :

“Very well, begin.”

“Wait a minute, boss, you still have a few things to
learn about hired labor. There are always certain work-
ing conditions and agreements involved, all of which I’l]
be happy to list for you.”

VIII

“What I do not understand is why you must have the
other slave?” Narsisi whined. “To have the woman of
course is natural, as well as to have guarters of your
own, my father has given his permission. But he also
said that I and my brothers are to help you, that the
secrets of the engine are to be revealed to no one else.”

“Then trot right over to him and get permission for
the slave Mikah to join me in the work. You can explain
that he comes from the same land that I do, and that your
secrets are mere children’s toys to him. And if dad wants
any other reasons tell him that I need skilled aid, some-
one who knows how to handle tools and who can be
trusted to follow directions exactly as given. You and
your brothers have entirely too many ideas of your own
about how things should be done, and a tendency to
leave details up to the gods and have a good bash with
the hammer if things don’t work the way they should.”

Narsisi retired, seething and mumbling to himself
while Jason huddled over the oil stove planning the next
step. It had taken most of the day to lay down logs for
rollers and to push the sealed engine out into the sandy
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valley, far from the well site; open space was needed for
any experiments where a mistake could release a cloud
of war gas. Even Edipon had finally seen the sense of
this, though all of his tendencies were to conduct the
experiments with great secretiveness behind locked doors.
He had granted permission only after skin walls had been
erected to form an enclosure that could be guarded; it
was only incidental that they acted as a much-appreciated
windbreak.

And after much argument the dangling chains and
shackles had been removed from Jason’s arms and light-
weight leg-irons substituted. He had to shuffle when he
walked but his arms were completely free, a great im-
provement over the chains, even though one of the
brothers kept watch with a cocked crosshow as long as
Jason wasn’t fastened down. Now he had to get some tools
and some idea of the technical knowledge of these people

before he could proceed, which would necessarily entail .

one more battle over their precious secrets.

“Come on,” he called to his guard, “let’s find Edipon
and give his ulcers another twinge.”

After his first enthusiasm the leader of the D’zertanoj
was getting very little pleasure out of his new project.

“You have quarters of your own,” he grumbled, “and
the slave woman to cook for you, and I have just given
permission for the other slave to help you. Now more
requests—do you want to drain all the blood from my
body?”

“Let’s not dramatize too much. I simply want some
tools to get on with my work, and a peek at your ma-
chine shop or wherever it is you do your mechanical
work. I have to have some idea of the way you people
solve mechanical problems before I can go to work on
that box of tricks out there in the desert.”

“Entrance is forbidden—"

“Regulations are snapping like straws today, so we
might as well go on and finish off a few more. Will you
lead the way?”

The guards were reluctant to open the refinery build-
ing gates to Jason, and there was much rattling of keys
and worried looks. A brace of elderly D’zertanoj, stink-
ing of oil fumes, emerged from the interior and joined
in a shouted argument with Edipon whose will finally pre-
vailed. Chained again, and guarded like a murderer,
Jason was begrudgingly led into the dark interior, the
contents of which was depressingly anticlimatic.

“Really from rubeville,” Jason sneered and kicked at
the boxful of hand-forged and clumsy tools. The work
was of the crudest, the product of a sort of neolithic
machine age. The distilling retort had been laboriously
formed from sheet copper and clumsily riveted together.
It leaked mightily as did the soldered seams on the hand-
formed pipe. Most of the tools were blacksmith’s tongs
and hammers for heating and beating out shapes on the
anvil. The only things that gladdened Jason’s heart were
the massive drill press and lathe that worked off the slave-
power drive belts. In the tool holder of the lathe was
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clamped a chip of some hard mineral that did a good
enough job of cutting the forged iron and low-carbon
steel. Even more cheering was the screw-thread advance
on the cutting head that was used to produce the massive
nuts and bolts that secured the caroj wheels to their
shafts. It could have been worse. Jason sorted out the
smallest and handiest tools and put them aside for his
own use in the morning. The light was almost gone and
there would be no more work this day.

They left, in armed procession, as they came, and a
brace of brothers showed him to the kennellike room that
was to be his private quarters. The heavy bolt thudded
shut in the door behind him and he winced at the thick
fumes of half-burnt kerosene through which the light of
the single-wick lamp barely penetrated. Ijale crouched
over the small oil stove cooking something in a pottery
bowl. She looked up and smiled hesitatingly at Jason,
then turned quickly back to the stove. Jason walked over,
sniffed and shuddered.

“What a feast! Kreno soup, and I suppose followed by
fresh kreno and kreno salad. Tomorrow I see about get-
ting a little variety into the diet.”

“Ch’aka is great,” she whispered without looking up.
“Ch’aka is powerful . . .”

“Jason is the name, I lost the Ch’aka job when they
took the uniform away.”

“. .. Jason is powerful to work charms on the D’zer-
tanoj and makes them do what he will. His slave thanks
you.”

He lifted her chin and the dumb obedience in her eyes
made him wince. “Can’t we forget about the slavery bit?
We are in this thing together and we’ll get out of it to-
gether.”

“We will escape, I knew it. You will kill all the D’zer-
tanoj and release your slaves and lead us home again
where we can march and find Areno far from this ter-
rible place.”

“Some girls are sure easy to please. That is roughly
what I had in mind, except when we get out of here we
are going in the other direction, as far away from your
kreno crowd as I can get.”

Ijale listened attentively, stirring the soup with one
hand and scratching inside her leather wrappings with
the other. Jason found himself scratching as well, and
realized from sore spots on his hide that he had been
doing an awful lot of this since he had been dragged
out of the ocean of this inhospitable planet.

“Enough is enough!” he exploded and went over and
hammered on the door. “This place is a far cry from
civilization as I know it, but that is no reason why we
can’t be as comfortable as possible.” Chains and bolts
rattled outside the door and Narsisi pushed his gloom-
ridden face in.

“Why do you cry out? What is wrong?”’

“I need some water, lots of it.”

“But you have water,” Narsisi said, puzzled, and
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pointed to a stone crock in the corner. “There is water
there enough for days.”

“By your standards, Nars old boy, not mine. I want
at least ten times as much as that and I want it now. And
some soap, if there is such stuff in this barbaric place.”

There was a good deal of argument involved, but Jason
finally got his way with the water by explaining it was
needed for religious rites to make sure that he would
not fail in the work tomorrow. It came in a varied col-
lection of containers along with a shallow bowl full of
powerful soft soap.

“We’re in business,” he chortled. “Take your clothes
off, I have a surprise for you.”

“Yes, Jason,” Ijale said, smiling happily.

“You're going to get a bath. Do you know what a
bath is?”

“No,” she said, and shuddered. “It sounds evil.”

“QOver here and off with the clothes,” he ordered, pok-
ing at a hole in the floor. “This should serve as a drain,
at least the water went away when I poured some into it.”

The water was warm from the stove, yet Ijale still
crouched against the wall and shuddered when he poured
it over her. She screamed when he rubbed the slippery
soap into her hair, and he continued with his hand over
her mouth so that she wouldn’t bring in the guards. He
rubbed the soap into his own head, too, and it tingled
delightfully as it soaked through to his scalp. Some of it
was in his ears, muffling them, so the first intimation he
had that the door was opened was the sound of Mikah’s
hoarse shout. He was standing in the doorway, finger
pointed and shaking with wrath, Narsisi was standing
behind him, peering over his shoulder with fascination
at this weird religious rite.

“Degradation!” Mikah thundered. “You force this
poor creature to bend to your will, humiliate her, strip
her clothes from her and gaze upon her though you are
not united in lawful wedlock.” He shielded his eyes from
sight with a raised arm. “You are evil, Jason, a demon
of evil and must be brought to justice—"

“Out!” Jason roared, and spun Mikah about and
started him through the door with one of his practiced
Ch’aka kicks. “The only evil here is in your mind, you
snooping scut. I’'m giving the girl the first scrubbing of
her life and you should be giving me a medal for bring-
ing sanitation to the natives instead of howling like that.”
He pushed them both out the door and shouted at Nar-
sisi. “I wanted this slave, but not now! Lock him up until
morning then bring him back.” He slammed the door and
made a mental note to get hold of a bolt to be placed on
this side as well.

There were more kreno for breakfast but Jason was
feeling too good physically to mind. He was scrubbed
raw and clean and the itching was gone even from his
sprouting beard. The metalcloth of his Pyrran coverall
had dried almost as soon as it had been washed so he
was wearing clean clothes as well. Ijale was still recov-
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ering from the traumatic effects of her bath, but she
looked positively attractive with her skin cleaned and her
hair washed and combed a bit. He would have to find
some of the local cloth for her since it would be a shame
to ruin the good work by letting her get back into the
badly cured skins she was used to wearing. It was with
a sensation of positive good feeling that he bellowed for
the door to be opened and stamped through the cool
morning to his place of labor. Mikah was already there,
looking scruffy and angry as he rattled his chains; Jason
gave him the friendliest of smiles that only rubbed salt
into the other’s moral wounds.

“Leg-irons for him, too,” Jason ordered, “And do it
fast. We have a big job to do today.” He turned back
to the sealed engine, rubbing his hands together with
anticipation.

The concealing hood was made of thin metal that could
not hide many secrets. He carefully scratched away some
of the paint and discovered a crimped and soldered joint
where the sides met, but no other revealing marks. After
an hour spent tapping all over with his ear pressed to
the metal he was sure that the hood was just what he had
thought it was when he first examined the thing—a
double-walled metal container filled with liquid. Punc-
ture it and you were dead. It was there merely to hide
the secrets of the engine, and served no other function.
Yet it had to be passed to service the steam engine—or
did it? The construction was roughly cubical, and the
hood covered only five sides. What about the sixth, the
base?

“Now you’re thinking, Jason,” he chortled to himself,
and knelt down to examine it. A wide flange, apparently
of cast iron, projected all around, and was penetrated
by four large bolt holes. The protective casing seemed to
be soldered to the base, but there must be stronger con-
cealed attachments because it would not move even after
he carefully scratched away some of the solder at the
base. Therefore the answer simply had to be on the sixth
side.

“Over here, Mikah,” he called, and the man detached
himself reluctantly from the warmth of the stove and
shuffled up. “Come close and look at this medieval motive-
power while we talk, as if we are discussing business. Are
you going to co-operate with me?”

“I do not want to, Jason. I am afraid that you will soil
me with your touch, as you have others.”

“Well you’re not so clean now—"

“I do not mean physically.”

“Well I do. You could certainly do with a bath and a
deep shampoo. I’'m not worried about the state of your
soul, you can battle that out on your own time. But if
you work with me I’ll find a way to get us out of this
place and to the city that made this engine, because if
there is a way off this planet we’ll find it only in the city.”

“I know that, yet still I hesitate—"

“Small sacrifices now for the greater good later. Isn’t
the entire purpose of this trip to get me back to justice?
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You’re not going to accomplish that by rotting out the
rest of your life as a slave.”

" “You are the devil’s advocate the way you twist my
conscience—yet what you say is true. I will help you here
so that we can escape.”

“Fine. Now get to work. Take Narsisi and have him
round up at least three good-sized poles, the kind we were
chained to in the pumping gang. Bring them back here
along with a couple of shovels.”

Slaves carried the poles only as far as the outside of
the skin walls, since Edipon would not admit them inside,
and it was up to Jason and Mikah to drag them labori-
ously to the site. The D’zertanoj, who never did physical
labor, thought it very funny when Jason suggested that
they help. Once in position by the engine, Jason dug
channels beneath it and forced the bars under. When
this was done he took turns with Mikah in digging out
the sand beneath until the engine stood over a pit sup-
ported only by the bars. Jason let himself down and ex-
amined the bottom of the machine. It was smooth and
featureless.

Once more he scratched away the paint with careful
precision, until it was cleared around the edges. Here
the solid metal gave way to solder and he picked at this
until he discovered that a piece of sheet metal had been
soldered at the edges and fastened to the bedplate. “Very
tricky, these Appsalanoj,” he chortled and attacked the
solder with a knife blade. When one end was loose he
slowly pulled the sheet of metal away, making positive
that there was nothing attached to it, nor that it had been
booby-trapped in any way. It came off easily enough and
clanged down into the pit. The revealed surface was
smooth metal, featureless and hard.

“Enough for one day,” Jason said, climbing out of the
pit and brushing off his hands. It was almost dark.
“We’ve accomplished enough for now and I want to think
a bit before I go ahead. So far luck has been on our side,
but I don’t think it should be this easy. I hope you
brought your suitcase with you, Mikah, because you’re
moving in with me.”

“Never! A sink of sin, depravity—"

Jason looked him coldly in the eye and with each word
he spoke he stabbed him in the chest with his finger to
drive home the point. “You are moving in with me be-
cause that is essential to our plans. And if you stop refer-
ring to my moral weaknesses I'll stop talking about yours.
Now come on.”

Living with Mikah Samon was trying, but barely pos-
sible. He made Ijale and Jason go to the far wall and turn
their backs and promise not to look while he bathed be-
hind a screen of skins. Jason did this but exacted a small
revenge by telling Ijale jokes so that they tittered to-
gether and Mikah would be sure they were laughing at
him. The screen of skins remained after the bath, and
was reinforced, and Mikah retired behind it to sleep.
Their food still consisted only of kreno and Jason shud-

THE ETHICAL ENGINEER

dered while he admitted that he was actually growing
used to them.

The following morning, under the frightened gaze of
his guards, Jason tackled the underside of the baseplate.
He had been thinking about it a good part of the night
and he put his theories to the test at once. By pressing
hard on a knife he could make a good groove in the
metal. It was not as soft as the solder, but seemed to be
some simple alloy containing a good percentage of lead.
What could it be concealing? Probing carefully with the
point of the knife he covered the bottom in a regular pat-
tern. The depth of the metal was uniformly deep except in
two spots where he found irregularities, they were on the
midline of the rectangular base, and equidistant from
the ends and sides. Picking and scraping he uncovered
two familiar looking shapes each as big as his head.

“Mikah. Get down in this hole and look at these things.
Tell me what you think they are.”

Mikah scratched his beard. “They’re still covered with
this metal, I can’t be sure—"

“I’'m not asking you to be sure of anything—just tell
me what they make you think of.”

“Why . . . big nuts of course. Threaded on the ends
of bolts. But they are so big—”

“They would have to be if they hold the entire metal
case on. [ think we are getting very close now to the mys-
tery of how to open the engine—and this is the time to
be careful. I still can’t believe it is as easy as this to
crack the secret. I’'m going to whittle a wooden template
of the nut, then have a wrench made. While I’'m gone
you stay down here and pick all the metal off the bolt
and out of the screw threads. I can put off doing it while
we think this thing through, but sooner or later I'm
going to have to take a stab at turning one of those nuts.
And I find it very hard to forget about that mustard gas.”

Making the wrench put a small strain on the local tech-
nology and all of the old men who enjoyed the title of
Masters of the Still went into consultation over it. One
of them was a fair blacksmith and after a ritual sacrifice
and a round of prayers he shoved a bar or iron into the
charcoal and Jason pumped the bellows until it glowed
white hot. With much hammering and cursing it was la-
boriously formed into a sturdy open-end wrench with an
offset head to get at the countersunk nuts. Jason made
sure that the opening was slightly undersized, then took
the untempered wrench to the work site and filed the jaws
to an exact fit. After being reheated and quenched in oil
he had the tool that he hoped would do the job.

Edipon must have been keeping track of the work prog-
ress because he was waiting near the engine when Jason
returned with the completed wrench.

“I have been under,” he announced, “and have seen
the nuts that the devilish Appsalanoj have concealed
within solid metal. Who would have suspected! It still
seems to me impossible that one metal could be hidden
within another, how could that be done?”



“Easy enough. The base of the assembled engine was
put into a form and the molten covering metal poured into
it. It must have a much lower melting point than the steel
of the engine so there would be no damage. They just

have a better knowledge of metal technology in the city
and counted upon your ignorance.”

“Ignorance! You insult—"

“I take it back. I just meant they thought they could
get away with the trick, and since they didn’t they are
the stupid ones. Does that satisfy you?”

“What do you do next?”

“I take off the nuts and when I do there is a good
chance that the poison-hood will be released and can
simply be lifted off.”

“It is too dangerous for you to do, the fiends may still
have other traps ready when the nut is turned. I will
send a strong slave to turn them while we watch from a
distance, his death will not matter.”

“I’'m touched by your concern for my health, but as
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much as I would like to take advantage of the offer, I
cannot. I've been over the same ground and reached the
reluctant conclusion that this is one job of work that I
have to do myself. Taking off those nuts looks entirely
too easy, and that’s what makes me suspicious. I'm going
to do it and look out for any more trickery at the same
time—and that is something that only I can do. Now I
suggest you withdraw with the troops to a safer spot.”

There was no hesitation about leaving, footsteps
rustled quickly on the sand and Jason was alone. The
leather walls flapped slackly in the wind and there was
no other sound. Jason spat on his palms, controlled a
slight shiver and slid into the pit. The wrench fitted
neatly over the nut, he wrapped both hands around it
and, bracing his leg against the pit wall, began to pull.

And stopped. Three turns of thread on the bolt pro-
jected below the nut, scraped clean of metal by the in-
dustrious Mikah. Something about them looked very
wrong but he didn’t know quite what.
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“Mikah,” he shouted, and had to call loudly two more
times before his assistant poked his head tentatively
around the screen. “Nip over to the petroleum works and
get me one of their bolts threaded with a nut, any size,
it doesn’t matter.”

Jason warmed his hands by the stove until Mikah re-
turned with the oily bolt, then waved him out to rejoin
the others. Back in the pit he held it up next to the pro-
truding section of Appsalan bolt and chortled with joy.
The threads on the angle bolt were canted at a slightly
different angle: where one ran up, the other ran down.
The Appsalan threads had been cut in reverse, with a
lefthand thread.

Throughout the galaxy there existed as many technical
and cultural differences as there were planets, yet one of
the few things they all had in common, inherited from
their terrestrial ancestors, was a uniformity of thread.
Jason had never thought about it before, but when he
mentally ran through his experiences on different planets
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he realized that they were all the same. Screws went into
wood, bolts went into threaded holes and nuts all went
onto bolts when you turned them with a clockwise mo-
tion. Counterclockwise removed them. In his hand was

the crude D’zertano nut and bolt, and when he tried it
it moved in the same manner. But the engine bolt did
not work that way—it had to be turned clockwise to re-
move it.

Dropping the nut and bolt he placed the wrench on the
massive engine bolt and slowly applied pressure in what
felt like the completely wrong direction, as if he were
tightening not loosening. It gave slowly, first a quarter
then a half turn. And bit by bit the projection threads
vanished until they were level with the surface of the nut.
It turned easily now and within a minute it fell into the
pit—he threw the wrench after it and scrambled out.
Standing at the edge he carefully sniffed the air, ready
to run at the slightest smell of gas. There was nothing,.
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The second nut came off as easily as the first and with
no ill effects. Jason pushed a sharp chisel between the
upper case and the baseplate where he had removed the
solder, and when he leaned on it the case shifted slightly,
held down only by its own weight.

From the entrance to the enclosure he shouted to the
group huddled in the distance. “Come on back—this job
is almost finished.”

They all took turns at sliding into the pit and looking
at the projecting bolts and made appreciative sounds
~when Jason leaned on the chisel and showed how the
case was free.

“There is still the little matter of taking it off,” he told
them, “and I’'m sure that grabbing and heaving is the
wrong way. That was my first idea too, but the people
who assembled that thing had some bad trouble in store
for anyone who tightened those nuts instead of loosening
them. Until we find out what that is we are going to
tread very lightly. Do you have any big blocks of ice
around here, Edipon? It is winter now, isn’t it?”

“Ice? Winter?” Edipon mumbled, caught off guard
by the change of direction, rubbing abstractedly at the
reddened tip of his prominent nose. “Of course it is win-
ter. Ice, there must be ice at the higher lakes in the moun-
tain, they are always frozen at this time of the year. But
what do you want ice for?”

“You get it and I’ll show you. Have it cut in nice flat
blocks that I can stack. I'm not going to lift off the hood
—I’m going to drop the engine out from underneath it!”

By the time the slaves had brought the ice down from
the distant lakes Jason had rigged a strong wooden frame
flat on the ground around the engine and pushed sharp-
ened metal wedges under the hood, then had secured the
wedges to the frame. Now, if the engine was lowered into
the pit, the hood would stay above supported by the
wedges. The ice would take care of this. Jason built a
foundation of ice under the engine then slipped out the
supporting bars. Now as the ice slowly melted the engine
would be gently lowered into the pit.

The weather remained cold and the ice refused to melt
until Jason had the pit ringed with smoking oil stoves.
Water began to run down into the pit and Mikah went
to work bailing it out, while the gap between the hood
and the baseplate widened. The melting continued for
the rest of the day and almost all of the.night. Red-eyed
and exhausted Jason and Mikah supervised the soggy
sinking and when the D’zertanoj returned at dawn the
engine rested safely in a pool of mud on the bottom of
the pit; the hood was off.

“They’re tricky devils over there in Appsala, but
Jason dinAlt wasn’t born yesterday,” he exulted. “Do
you see that crock sitting there on top of the engine,” he
pointed to a sealed container of thick glass the size of a
small barrel, filled with an oily greenish liquid; it was
clamped down tightly with padded supports. “That’s the
booby trap. The nuts I took off were on the threaded
ends of two bars that held the hood on, but instead of
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being fastened directly to the hood they were connected
by a crossbar that rested on top of that jug. If either nut
was tightened instead of being loosened, the bar would
have bent and broken the glass. I’ll give you exactly one
guess as to what would have happened then.”

“The poison liquid!”

“None other. And the double-walled hood is filled with
it, too. I suggest that as soon as we have dug a deep hole
in the desert the hood and container be buried and for-
gotten about. I doubt if the engine has many other sur-
prises in store, but I'll be careful as I work on it.”

“You can fix it? You know what is wrong with it?”
Edipon was vibrating with joy.

“Not yet, I have barely looked at the thing. In fact
one look was enough to convince that the job will be as
easy as stealing kreno from a blind man. The engine is
as inefficient and clumsy in construction as your petro-
leum still. If you people put one tenth of the energy into
research and improving your product as you do into
hiding it from the competition, you would all be flying
jets.”

“I forgive your insult because you have done us a
service. You will now fix this engine and the other en-
gines. A new day is breaking for us!”

“Right now it is a new night that is breaking for me,”
Jason yawned. “I have two days sleep to make up. See
if you can talk your sons into wiping the water off that
engine before it rusts away, and when I get back I'll see
what I can do about getting it into running condition.”

IX

Edipon’s good mood remained and Jason took advan-
tage of it by extracting as many concessions as possible.
By hinting that there might be more traps in the engine
permission was easily gained to do all the work on the
original site instead of inside the sealed and guarded
buildings. A covered shed gave them protection from the
weather and a test stand was constructed to hold the
engines when Jason worked on them. This was of a unique
design and built to Jason’s exacting specification, and
since no one, including Mikah, had ever heard of or seen
a test stand before Jason had his way.

The first engine proved to have a burnt-out bearing
and Jason rebuilt it by melting down the original bearing
metal and casting it in position. When he unbolted the
head of the massive single cylinder he shuddered at the
clearance around the piston; he could fit his fingers into
the opening between the piston and the cylinder wall; by
introducing cylinder rings he doubled the compression
and power output. When Edipon saw the turn of speed
the rebuilt engine gave his caro he hugged Jason to his
bosom and promised him the highest reward. This turned
out to be a small piece of meat every day to relieve the
monotony-of the kreno meals, and a doubled guard to
make sure that his valuable property did not escape.

Jason had his own plans and kept busy manufacturing
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a number of pieces of equipment that had nothing at all
to do with his engine-overhauling business. While these
were being assembled he went about lining up a little aid.

“What would you do if I gave you a club?” he asked a
burly slave whom he was helping to haul a log towards
his workshop. Narsisi and one of his brothers lazed along
out of earshot, bored by the routine of the guard duty.

“What I do with club?” the slave grunted, forehead
furrowing and mouth gaping open with the effort of
thought.

“That’s what I asked. And keep pulling while you think,
I don’t want the guards to notice anything.”

“If I have club, I kill!” the slave announced excitedly,
fingers grasping eagerly for coveted weapon.

“Would you kill me?”

“I have club, I kill you, you not so big.”

“But if I gave you the club wouldn’t I be your friend?
Then wouldn’t you want to kill someone else?”

The novelty of this alien thought stopped the slave dead
and he scratched his head perplexedly until Narsisi lashed
him back to work. Jason sighed and found another slave
to try his sales program on.

It took a while, but the idea was eventually percolating
through the ranks of the slaves. All they had to look for-
ward to from the D’zertanoj was backbreaking labor and
an early death. Jason offered them something else, weap-
ons, a chance to kill their masters, and even more killing
later when they marched on Appsala. It was difficult for
them to grasp the idea that they must work together to
accomplish this and not kill Jason and each other as soon
as they received weapons.

It was a chancy plan at best, and would probably break
down long before any visit could be made to the city. But
the revolt should be enough to free them from bondage,
even if the slaves fled afterwards. There were less than
fifty D’zertanoj at this well station, all men, with their
women and children at some other settlement further back
in the hills. It would not be too hard to kill them or chase
them off and long before they could bring reinforcements
Jason and his runaway slaves would be gone. There was
just one factor missing from his plans and a new draft of
slaves solved even that problem for him.

“Happy days,” he laughed, pushing open the door to
his quarters and rubbing his hands together with glee.
The guard shoved Mikah in after him and locked the door.
Jason secured it with his own interior bolt then waved
the two others over to the corner farthest from the door
and tiny window opening.

“New slaves today,” he told them, “and one of them
is from Appsala, a mercenary or a soldier of some kind
that they captured on a skirmish. He knows that they will
never let him live long enough to leave here, so he was
grateful for any suggestions I had.”

“This is man’s talk I do not understand,” Ijale said,
turning away and starting towards the cooking fire.

“You'll understand this,” Jason said, taking her by the
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shoulder. “The soldier knows where Appsala is and can
lead us there. The time has come to think about leaving
this place.”

He had all of her attention now, and Mikah’s as well.
“How is this?” she gasped.

“I have been making my plans, I have enough files and
lockpicks now to crack into every room in this place, a
few weapons, the key to the armory and every able bodied
slave on my side.”

“What do you plan to do?” Mikah asked.

“Stage a servile revolt in the best style. The slaves
fight the D’zertanoj and we get away, perhaps with an
army helping us, but at least we get away.”

“You are talking revolution!” Mikah bellowed and
Jason jumped him and knocked him to the floor. Ijale
held his legs down while Jason squatted on his chest
and covered his mouth.

“What is the matter with you? Want to spend the rest
of your life rebuilding stolen engines? They are guard-
ing us too well for there to be much chance of our break-
ing out on our own, so we need allies. We have them
ready made, all the slaves.”

“Brevilushun . . .” Mikah mumbled through the re-
straining fingers.

“Of course it’s a revolution. It is also the only pos-
sible chance of survival that these poor devils will ever
have. Now they are human cattle, beaten and killed on
whim. You can’t be feeling sorry for the D’zertanoj—
every one of them is a murderer ten times over. You've
seen them beat people to death. Do you feel that they
are too nice to suffer a revolution?”

Mikah relaxed and Jason removed his hand slightly,
ready to clamp down if the other’s voice rose above a
whisper.

“Of course they are not nice, beasts in human garb is
more truthful. I feel no mercy for them and they should
be wiped out and blotted from the face of the earth as
was Sodom and Gomorrah. But it cannot be done by revo-
lution, revolution is evil, inherently evil.”

Jason stifled a groan. “Try telling that to two-thirds
of the governments that now exist, since that’s about how
many were founded by revolution. Nice, liberal demo-
cratic governments—that were started by a bunch of lads
with guns and the immense desire to run things in a man-
ner more beneficial to themselves. How else do you get
rid of the powers on your neck if there is no way to
legally vote them away? If you can’t vote them—shoot
them.”

“Bloody revolution, it cannot be

“All right, no revolution,” Jason said, getting up and
wiping his hands disgustedly. “We’ll change the name.
How about calling it a prison break? No, you wouldn’t
like that either. I have it—liberation! We are going to
strike the chains off these poor people and restore them
to the lands from which they were stolen. The tiny fact
that the slave holders regard them as property and won’t
think much of the idea, therefore might get hurt in the
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process, shouldn’t bother you. So—will you join me in
this Liberation Movement?”

“It is still revolution.”

“It is whatever I decide to call it!”” Jason raged. “You
come along with me on the plans or you will be left
behind when we go. You have my word on that.” He
stomped over and helped himself to some soup and waited
for his anger to simmer down.

“I cannot do it . . . I cannot do it,” Mikah brooded,
staring into his rapidly cooling soup as into an oracular
crystal ball, seeking guidance there. Jason turned his back
in disgust.

“Don’t end up like him,” he warned Ijale, pointing his
spoon back over his shoulder. “Not that there is much
chance that you ever will coming as you do from a so-
ciety with its feet firmly planted on the ground, or on
the grave to be more accurate. Your people see only con-
crete facts, and only the most obvious ones, and as simple
an abstraction as ‘trust’ seems beyond you. While this
long-faced clown can only think in abstractions of ab-
stractions, and the more un-real they are the better. I bet
he even worries about how many angels can dance on
the head of a pin.”

“I do not worry about it,” Mikah broke in, overhearing
the remark. “But I do think about it once in a while, it
is a problem that cannot be lightly dismissed.”™

“You see?”

Ijale nodded. “If he is wrong, and I am wrong—then
you must be the only one who is right.” She nodded in
satisfaction at the thought.

“Very nice of you to say so,” Jason smiled. “And true,
too. I lay no claims to infallibility but I am sure that I
can see the difference between abstractions and facts a
lot better than either of you, and I am certainly more
adroit at handling them. The Jason dinAlt fan club meet-
ing is now adjourned.” He reached his hand over his
shoulder and patted himself on the back.

“Monster of arrogance,” Mikah bellowed.

“Oh, shut up.”

“Pride goeth before a fall! You are a maledicent and
idolatrous antipietist . . .”

“Very good.”

“. .. And I grieve that I could have considered aiding
you for even a second, or of standing by while you sin,
and fear for the weakness of my own soul that I have
not been able to resist temptation as I should. It grieves
me, but I must do my duty.” He banged loudly on the
door, “Guard! Guard!”

Jason dropped his bowl and started to scramble to his
feet, but slipped in the spilled soup and fell. As he stood
again the locks rattled on the door and it opened. If he
could reach Mikah before the idiot opened his mouth he
would close it forever, or at least knock him out before
it was too late.

It was too late. Narsisi poked his head in and blinked
sleepily ; Mikah struck his most dramatic pose and pointed

to Jason. “Seize and arrest that man, I denounce him for
attempted revolution, for planning red murder!”

Jason skidded to a halt and back-tracked, diving into
a bag of his personal belongings that lay against the
wall. He scrabbled in it, then kicked the contents about
and finally came up with a metal-forming hammer that
had a weighty solid lead head.

“More traitor you,” Jason shouted at Mikah as he ran
at Narsisi who had been dumbly watching the perform-
ance and mulling over Mikah’s words. Slow as he ap-
peared, there was nothing wrong with his reflexes and
his shield snapped up and took Jason’s blow while his
club spun over neatly and rapped Jason on the back of
the hand: the numbed fingers opened and the hammer
dropped to the floor.

“I think you two better come with me, my father will
know what to do,” he said, pushing Jason and Mikah
ahead of him out of the door. He locked it and called for
one of his brothers to stand guard, then poked his cap-
tives down the hall. They shuffled along in their leg-irons,
Mikah nobly as a martyr and Jason seething and grind-
ing his teeth.

Edipon was not at all stupid when it came to slave
rebellions, and sized up the situation even faster than
Narsisi could relate it.

“I have been expecting this, so it comes as no surprise.”
His eyes held a mean little glitter when he leveled them
at Jason. “I knew the time would come when you would
try to overthrow me, which was why I permitted this
other to assist you and to learn your skills. As I expected
he has betrayed you to gain your position, which I award
him now.” : '

“Betray? 1 did this for no personal gain,” Mikah
protested.

“Only the purest of motives.” Jason laughed coldly.
“Don’t believe a word this pious crook tells you, Edipon.
I'm not planning any revolutions, he just said that to get
my job.”

“You caluminate me, Jason! I never lie—you are plan-
ning revolt. You told me—"

“Silence both of you, or I’ll have you beaten to death.
This is my judgment. The slave Mikah has betrayed the
slave Jason, and whether the slave Jason is planning re-
bellion or not is completely unimportant. His assistant
would have not denounced him unless he was sure that
he could do the work as well, which is the only fact that
has any importance to me. Your ideas about a worker-
class have troubled me Jason, I will be glad to kill them
and you at the same time. Chain him with the slaves.
Mikah, I award you Jason's quarter and woman. and as
long as you do the work well I will not kill you. Do it a
long time and you live a long time.

“Only the purest of motives, is that what you said,
Mikah?” Jason shouted back as he was kicked from the
room.

The descent from the pinnacle of power was fast and
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smooth. Within half an hour new shackles were on Jason’s
wrists and he was chained to the wall in a dark room
filled with other slaves. His leg-irons had been left on
as an additional reminder of his new status. He rattled
the chains and examined them in the dim light of a dis-
tant lamp as soon as the door was closed.

“How comes the revolution?” the slave chained next
to him leaned over and asked in a hoarse whisper.

“Very funny, ha-ha,” Jason grumbled, then moved
closer for a better look at the man who had a fine case
of strabismus, his eyes pointing in independent direc-
tions. “You look familiar . . . are you the new slave I
talked to today?”

“That’s me, Snarbi, fine soldier, pikeman, checked out
on club and dagger, seven kills and two possibles on my
record, you can check it yourself at the guild hall.”

“I remember it all Snarbi, including the fact that you
know your way back to Appsala.”

“I’ve been around.”

“Then the revolution is still on, in fact it is starting
right now but I want to keep it small. Instead of freeing
all these slaves what do you say to the idea that we two
escape by ourselves?”

“Best idea I heard since torture was invented, we don’t
need all these stupid people. They just get in the way.
Keep the operation small and fast, that’s what I always
say.’

“I always say that, too,” Jason agreed, digging into his
boot with his fingertip. He had managed to shove his
best file and a lockpick into hiding there while Mikah
was betraying him back in their room. The attack on
Narsisi with the hammer had just been a cover up.

Jason had made the file himself after many attempts
at manufacturing and hardening steel, and the experi-
ments had been successful. He picked out the clay that
covered the cut he had made in his leg-cuffs and tackled
the soft iron with vigor; within three minutes they were
lying on the floor.

“You a magician?” Snarbi whispered, shuddering
back.

“Mechanic. On this planet they’re the same thing.” He
looked around but the exhausted slaves were all asleep
and had heard nothing. Wrapping a piece of leather
around it to muffle the sound he began to file a link in
the chain that secured the shackles on his wrists. “Snarbi,”
he asked, “are we on the same chain?”

“Yeah, the chain goes through these iron cuff things
and holds the whole row of slaves together, the other end
goes out through a hole in the wall.”

“Couldn’t be better. I'm filing one of these links, and
when it goes we’re both free. See if you can’t slip the
chain through the holes in your shackles and lay it down
without letting the next slave know what is happening.
We'll wear these iron cuffs for now, there is no time to
play around with them and they shouldn’t bother us too
much. Do the guards come through here at all during the
night to check on the slaves?”
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“Not since I've been here, just wake us up in the morn-
ing by pulling on the chain.”

“Then let’s hope that’s what happens again tonight,
because we are going to need plenty of time—there!” The
file had cut through the link. “See if you can get enough
of a grip on the other end of this link while I hold this
end, we’ll try and bend it open a bit.” They strained
silently until the opening gaped wide and the next link
fitted through the cut.

They slipped the chain and laid it silently on the
ground, then drifted noiselessly to the door.

“Is there a guard outside?” Jason asked.

“Not that I know, I don’t think they have enough
men here to guard all the slaves.”

The door would not budge when they pushed against
it, and there was just light enough to make out the large
keyhole of a massive inset lock. Jason probed lightly
with the pick and curled his lip in contempt.

“These idiots have left the key in the lock.” He pulled
off the stiffest of his leather wrappings and after flat-
tening it out pushed it under the badly fitting bottom
edge of the door, leaving just a bit to hold onto. Then
he poked lightly at the key through the keyhole and heard
it thud to the ground outside. When he pulled the leather
back in the key was lying in the center of it. The door
unlocked silently and a moment later they were outside,
staring tensely into the darkness.

“Let’s go! Run, get away from here,” Snarbi said and
Jason grabbed him by the throat and pulled him back.

“Isn’t there one drop of constructive intelligence on
this planet? How are you going to get to Appsala with-
out food or water, and if you find some—how can you
carry enough? You want to stay alive follow my in-
structions. I'm going to lock this door first so that no
one stumbles onto our escape by accident. Then we are
going to get some transport and leave here in style.
Agreed?”

The answer was only a choked rattle until Jason opened
his fingers a bit and let some air into the man’s lungs.
A labored groan must have meant assent because Snarbi
tottered after him when he made his way through the
dark alleys between the buildings.

Getting clear of the walled refinery town presented no
problem since the few sentries were only looking for
trouble from the outside. It was equally easy to approach
Jason’s leather-walled worksite from the rear and slip
through it at the spot where Jason had cut the leather
and sewn up the opening with thin twine.

“Sit here and touch nothing or you will be cursed for
life,” he commanded the shivering Snarbi, then slipped
towards the front entrance with a small sledge hammer
clutched in his fist. He was pleased to see one of Edipon’s
other sons on guard duty, leaning against a pole and
dozing. Jason gently lifted his leather helm with his free
hand and tapped once with the hammer: the guard slept
even more soundly.

“Now we can get to work,” Jason said when he had
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returned inside, and clicked a firelighter to the wick of
a lantern.

“What are you doing? They’ll see us, kill us—escaped
slaves.”

" “Stick with me Snarbi and you’ll be wearing shoes.
Lights here can’t be seen by the sentries, I made sure
of that when I sited the place. And we have a piece of
work to do before we leave—we have to build a caro.”

They did not have to build it from scratch, but there
was enough truth in the statement to justify it. His most
recently rebuilt and most powerful engine was still bolted
to the test stand, a fact that justified all the night’s risks.
Three caro wheels lay among the other debris of the camp
and two of them were to be bolted to the engine while it
was still on the stand. The ends of the driving axle cleared
the edges of the stand, Jason threaded the securing wheel
bolts into place and utilized Snarbi to tighten them.

At the other end of the stand was a strong, swiveling
post that had been a support for his test instruments, and
seemed strangely large for this small task. It was. When
the instruments were stripped away a single bar remained
projecting backwards like a tiller handle. When a third
wheel was fitted with a stub axle and slid into place in
the forked lower end of the post the test stand looked
remarkably like a three-wheeled, steerable, steam engine
powered platform that was mounted on legs. This is
exactly what it was, what Jason had designed it to be
from the first, and the supporting legs came away with
the same ease that the other parts had been attached.
Escape had always taken first priority in his plans.

Snarbi dragged over the crockery jars of oil, water and
fuel while Jason filled the tanks. He started the fire under
the boiler and loaded aboard tools and the small supply
of kreno he had managed to set aside from their rations.
All of this took time, but not time enough. It would soon
be dawn and they would have to leave before then, and
he could no longer avoid making up his mind. He could

not leave Ijale here, and if he went to get her he could
not refuse to take Mikah as well. The man had saved his
life, no matter what murderous idiocies he had managed
to pull since that time. Jason believed that you owed
something to a man who prolonged your existence, but
he also wondered just how much he still owed. In Mikah’s
case he felt the balance of the debt to be mighty small,
if not overdrawn. Perhaps this one last time.

“Keep an eye on the engine and I'll be back as soon
as | can,” he said, jumping to the ground and loading
on equipment.

“You want me to do what? Stay here with this devil
machine? I cannot! It will burn and consume me—"

“Act your age, Snarbi, your physical age if not your
mental one. This rolling junk pile was made by men and
repaired and improved by me, no demons involved. It
burns oil to make heat that makes steam that goes to
this tube to push that rod to make those wheels go around
so we can move, and that is as much of the theory of
the steam engine as you are going to get from me. Maybe
you can understand this better—only I can get you safely
away from here. Therefore, you will stay and do as I
say or I will beat your brains in. Clear?”

Snarbi nodded dumbly.

“Fine. All you have to do is sit here and look at this
little green disk, see it? If it should pop out before I
come back turn this handle in this direction. Clear
enough? That way the safety valve won’t blow and wake
the whole country and we’ll still have a head of steam.”

Jason went out past the still-silent sentry and headed
back towards the refinery station. Instead of a club or a
dagger he was armed with a well tempered broadsword
that he had managed to manufacture under the noses of
the guards. They had examined everything he brought
from the worksite, since he had been working in the
evenings in his room, but ignored everything he manu-
factured as being beyond their comprehension. This
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primordial mental attitude had been of immense value for
in addition to the sword he carried a sack of molotails, a
simple weapon of assault whose origins were lost in pre-
history. Small crocks were filled with the most combusti-
ble of the refinery’s fractions and wrapped around out-
side with cloth that he had soaked in the same liquid.
The stench made him dizzy and he hoped that they would
repay his efforts when the time came, since they were
completely untried. In use one lit the outer covering and
threw them. The crockery burst on impact and the fuse
ignited the contents. Theoretically.

Getting back in proved to be as easy as getting out, and
Jason felt an unmistakable twinge of regret. His subcon-
scious had obviously been hoping that there would be a
disturbance and he would have to retreat to save himself,
his subconscious obviously being very short on interest in
saving the slave girl and his nemesis, particularly at the
risk of his own skin. His subconscious was disappointed.
He was in the building where his quarters lay, trying to
peek around the corner to see if a guard was at the door.
There was, and he seemed to be dozing, but something
jerked him awake. He had heard nothing but he sniffed
the air and wrinkled his nose; the powerful smell of water-
of-power from Jason’s molotails had roused him and he
spotted Jason before he could pull back.

“Who is there?”” he shouted and advanced at a lumber-
ing run.

There was no quiet way out of this one so Jason leaped
out with an echoing shout and lunged. The blade went
right under the man’s guard—he must never have seen a
sword before—and the tip caught him full in the throat.
He expired with a bubbling wail that stirred voices deeper
in the building. Jason sprang over the corpse and tore at
the multifold bolts and locks that sealed the door. Foot-
steps were running in the distance when he finally threw
the door open and ran in.

“Get out and quick we’re escaping!” he shouted at
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them and pushed the dazed Ijale towards the door and
exacted a great deal of pleasure from landing a tremend-
ous kick that literally lifted Mikah through the opening,
where he collided with Edipon who had just run up wav-
ing a club. Jason leaped over the tumbled forms, rapped
Edipon behind the ear with the hilt of his sword and
dragged Mikah to his feet.

“Get out to the engine works,” he ordered his still
uncomprehending companions. “I have a caro there that
we can get away in.” He cursed them and they finally
broke into clumsy motion. There were shouts from behind
him and an armed mob of D’zertanoj ran into view. Jason
pulled down the hall light, burning his hand on the hot
base at the same time, and applied its open flame to one of
his molotails. The wick caught with a roar of flame and
he threw it at approaching soldiers before it could burn
his hand. It flew towards them, hit the wall and broke,
inflammable fuel spurted in every direction and the flame
went out.

Jason cursed and grappled for another molotail, be-
cause if they didn’t work he was dead. The D’zertanoj
had hesitated a moment rather than walk through the
puddle of spilled water-of-power and in that instant he
hurled the second fire bomb. This one burst nicely too,
and lived up to its maker’s expectations when it ignited
the first molotail as well and the passageway filled with
a curtain of fire. Holding his hand around the lamp flame
so it wouldn’t go out, Jason ran after the others.

So far the alarm had not spread outside of the building
and Jason bolted the door from the outside. By the time
this was broken open and the confusion sorted out they
would be clear of the buildings. There was no need for the
lamp now and would only give him away. He blew it out
and from the desert came a continuous and ear-piercing
scream.

“He’s done it,” Jason groaned. “That’s the safety valve
on the steam engine!”




He bumped into ljale and Mikah who were milling
about confusedly in the dark, kicked Mikah again out of
sheer malice and hatred of all mankind, and led them
towards the worksite at a dead run.

They escaped unharmed mainly because of the confu-
sion on all sides of them. The D’zertanoj seemed to never
have experienced a night attack before, which they appar-
ently thought this was, and did an incredible amount of
rushing about and shouting. Matters were not helped by
the burning building nor the unconscious form of Edipon
that was carried from the blaze. All the D’zertanoj had
been roused by the scream of the safety valve, that was
still bleeding irreplacable steam into the mght air, and
there was much milling about.

In the confusion the fleeing slaves were not noticed,
and Jason led them around the guard post on the walls
and directly towards the worksite. They were spotted as
they crossed the empty ground and after some hesitation
the guard ran in pursuit. Jason was leading the enemy
directly to his precious steam-wagon, but he had no
choice. The thing was certainly making its presence
known in any case, and unless he reached it at once the
head of steam would be gone and they would be trapped.
He leaped the still recumbent guard at the entrance and
ran towards his machine. Snarbi was cowering behind
one wheel but there was no time to give him any atten-
tion. As Jason jumped onto the platform the safety valve
closed and the sudden stillness was frightening. The steam
was gone.

With frantic grabs he spun valves and shot one glance
at the indicator: there wasn’t enough steam left to roll
the meters. Water gurgled and the boiler hissed and
clacked at him while screams of anger came from the
D’zertanoj as they ran into the enclosure and saw the
bootleg caro. Jason thrust the end of a molotail into the
firebox ; it caught fire and he turned and hurled it at them.
The angry cries turned into screams of fear as the tongues
of flame licked up at the pursuers and they retreated in
disorder. Jason ran after them and hastened their depar-
ture with another molotail. They seemed to be retreating
as far as the refinery walls, but he could not be sure in
the darkness if some of them weren’t creeping around to
the sides.

He hurried back to the caro, tapped on the still-unmov-
ing pressure indicator and opened the fuel feed wide. As
an afterthought he wired down the safety valve since his
reinforced boiler should hold more pressure than the
valve had been originally adjusted for. Once this was
finished he chewed at his oily fingernails since there was
nothing else that could be done until the pressure built up
again. The D’zertanoj would rally, someone would take
charge, and they would attack the worksite. If they had
enough steam before this happened, they would escape.
If not—

“Mikah, and you, too, you cowering slob Snarbi you,
get behind this thing and push,” Jason said.
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“What has happened,” Mikah asked. “Have you started
this revolution? If so I will give no aid . ..”

“We’re escaping, if that’s all right with you. Just I,
Ijale and a guide to show us the way. You don’t have to
come—"

“I will join you. There is nothing criminal in escaping
from these barbarians.”

“Very nice of you to say so. Now push. I want this
steamobile in the center, far from all the walls, and
pointing towards the desert. Down the valley I guess, is
that right, Snarbi?”

“Down the valley, sure, that’s the way.” His voice was
still rasping from the earlier throttling, Jason was pleased
to notice.

“Stop it here and everyone aboard. Grab onto those
bars I've bolted along the sides so you won’t get bounced
off, if we ever start moving that is.”

Jason took a quick look through his workshop to make
sure everything they might need was already loaded, then
reluctantly climbed aboard himself. He blew out the lan-
tern and they sat there in the darkness, their faces lit from
below by the flickering glow from the firebox, while the
tension mounted. There was no way to measure time since
each second took an eternity to drag by.

The walls of the worksite cut off any view of the out-
side and within a few moments imagination had peopled
the night with silent hordes creeping towards them, hud-
dling about the thin barrier of leather, ready to swoop
down and crush them in an instant.

“Let’s run for it,” Snarbi gurgled and tried to jump
from the platform. “We're trapped here, we’ll never get
away ...’

Jason tripped him and knocked him flat, then pounded
his head against the floor planks a few times until he
quieted.

“I can sympathize with that poor man,” Mikah said
severely, “You are a brute, Jason, to punish him for his
natural feelings. Cease your sadistic attack and join me
in a prayer.”

“If this poor man you are so sorry for had simply
done his duty and watched the boiler, we would all be
safely away from here by now. And if you have enough
breath for a prayer, put it to better use by blowing into
the firebox. It’s not going to be wishes or prayers that
gets us out of here, just a head of steam.”

A howled battlecry was echoed by massed voices and
a squad of D’zertanoj burst in through the entrance, and
at the same instant the rear of the leather wall went down
and more armed men swarmed over it. The immoble caro
was trapped between the two groups of attackers who
laughed happily as they charged. Jason cursed and lit
four molotails at the same time and hurled them two
and two in opposite directions. Before they hit he had
jumped to the steam valve and wound it open; with a-
hissing clank the caro shuddered and got underway.

For the moment the attackers were held back by the
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walls of flame and screamed even louder as the machine
moved away at right angles from between their two
groups. The air whistled with crossbow bolts, but most
were badly aimed and only a few thudded into the bag-
gage. With each revolution of the wheels their speed
picked up and when they hit the walls the hides parted
with a creaking snap. Strips of leather whipped at them,
then they were through.

The shouts and the fires grew dimmer behind them as
they streaked down the valley at a suicidal pace, hissing,
rattling and crashing over the bumps. Jason clung to the
tiller and shouted for Mikah to come relieve him, since
if he let go of the thing they would turn and crash in an
instant, and as long as he held it he couldn’t cut down the
steam. Some of this finally penetrated to Mikah because
he crawled forward grasping desperately to every hand-
hold until he crouched beside Jason.

“Grab this tiller and hold it straight and steer around
anything big enough to see.”

As soon as the steering was taken over Jason worked
his way back to the engine and throttled down; they
slowed to a clanking walk then stopped completely. Ijale
moaned and Jason felt as if every inch of his body had
been beaten with hammers. There was no sign of pursuit
since it would be at least an hour before they could raise
steam in the caroj and no one on foot could have possibly
matched their headlong pace. The lantern he had used
earlier had vanished during the wild ride so Jason dug
out another one of his own construction.

“On your feet, Snarbi,” he ordered. “I’ve cracked us
all out of slavery so now it is time for you to do some of
the guiding that you were telling me about. Walk ahead
with this light and pick out a nice smooth track going in
the right direction. I never did have a chance to build
headlights for this machine so you will have to do
instead.”

Snarbi climbed down unsteadily and walked out in
front. Jason opened the valve a bit and they clattered for-
ward on his trail as Mikah turned the tiller to follow.
Ijale crawled over and settled herself against Jason’s side,
shivering with cold and fright. He patted her shoulder.

“Relax,” he said, “from now on this is just a pleasure
trip.”

X

They were six days out of Putl’ko and their supplies
were almost exhausted. The country, once they were away
from the mountains, became more fertile, an undulating
pampas of grass with enough streams and herds of beasts
to assure that they did not starve. It was fuel that mat-
tered, and that afternoon Jason had opened their last jar.
They stopped a few hours before dark since their fresh
meat was gone, and Snarbi took the crosshow and went
out to shoot something for the pot. Since he was the only
one who could handle the clumsy weapon with any kind
of skill in spite of his ocular deficiencies, and who knew
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about the local game, this task had been assigned to him.
With longer contact his fear of the caro had lessened, and
his self-esteem rose at his recognized ability as a hunter.
He strolled arrogantly out into the knee-high grass, cross-
bow over his shoulder, whistling tunelessly through his
teeth. Jason stared after him and once again felt a growing
unease.

“I don’t trust that wall-eyed mercenary, I don’t trust
him for one second,” he muttered.

“Were you talking to me?” Mikah asked.

“I wasn’t but I might as well now. Have you noticed
anything interesting about the country we have been pass.
ing through, anything different?”’

“Nothing. It is a wilderness, untouched by the hand of
man.”

“Then you must be blind, because I have been seeing
things the last two days, and I know just as little about
woodcraft as you do. ljale,” he called, and she looked up
from the boiler over which she was heating a thin stew
of their last kreno. “Leave that stuff, it tastes just as bad
whatever is done to it, and if Snarbi has any luck we’ll
be having roast in any case. Tell me, have you seen any-
thing strange or different about the land we passed
through today.”

“Nothing strange, just signs of people. Twice we passed
places where the grass was flat and branches broken as if
a caro passed two or three days ago, maybe more. And
once there was a place where someone had built a cooking
fire, but that was very old.”

“Nothing to be seen, Mikah?”” Jason asked with raised
eyebrows. “See what a lifetime of kreno hunting can do
for the sense of observation and terrain.”

“I am no savage. You cannot expect me to look out for
that sort of thing.”

“I don’t. I have learned to expect very little from you
beside trouble. Only now I am going to need your help.
This is Snarbi’s last night of freedom whether he knows
it or not, and I don’t want him standing guard tonight, so
you and I will split the shift.”

Mikah was astonished. “I do not understand. What do
you mean this is his last night of freedom?”

“It should be obvious by now—even to you—after see-
ing how the social ethic works on this planet. What did
you think we were going to do when we came to Appsala
—follow Snarki like sheep to the slaughter? I have no
idea what he is planning, 1 just know he must be planning
something. When I ask him about the city he only answers
in generalities. Of course he is a hired mercenary who
wouldn’t know too much of the details, but he must know
a lot more than he is telling us. He says we are still four
days away from the city. My guess is that we are no more
than one or two. In the morning I intend to grab him and
tie him up, then swing over to those hills there and find a
place to hole up. I'll fix some chains for Snarbi so he can’t
get away, then I'll do a scout of the city . ..”

“You are going to chain this poor man, make a slave
of him for no reason!”
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“I’m not going to make a slave of him, just chain him
to make sure he doesn’t lead us into some trap that will
benefit him. This souped-up caro is valuable enough to
tempt any of the locals, and if he can sell me as an engine-
mechanic slave his fortune is made.”

“I will not hear this!” Mikah stormed. “You condemn
the man on no evidence at all, just because of your nasty
minded suspicions. Judge not lest ye be judged yourself!
And you play the hypocrite as well, because I well remem-
ber your telling me that a man is innocent until proven
guilty.”

“Well this man is guilty, if you want to put it that way,
guilty of being a member of this broken down society,
which means that he will always act in certain ways at
certain times. Haven’t you learned anything about these
people yet? ljale!” She looked up from contented munch-
ing on a kreno, obviously not listening to the argument.
“Tell me, what is your opinion? We are coming soon to
a place where Snarbi has friends, or people who will help
him. What do you think he will do?”

“Say hello to the people he knows? Maybe they will
give him a kreno.” She smiled in satisfaction at her an-
swer and took another bite.

“That’s not quite what I had in mind,” Jason said
patiently. “What if we three are with him when we come
to the people, and the people see us and the caro . . . ”

She sat up, alarmed. “We can’t go with him! If he has
people there they will fight us, make us slaves, take the
caro. You must kill Snarbi at once.”

“Bloodthirsty heathen . . .” Mikah began in his best
denunciatory voice, but quit when he saw Jason pick up
a heavy hammer.

“Do you understand yet?” Jason asked. “By tying up
Snarbi I’m only conforming to a local code of ethic, like
saluting in the army or not eating with your fingers in
polite society. In fact I'm being a little slipshod, since by
local custom I should kill him before he can make us
trouble.”

“It cannot be, I cannot believe it. You cannot judge and
condemn a man upon such flimsy evidence.”

“I'm not condemning him,” Jason said with growing
irritation, “Just making sure that he can’t cause me any
trouble. You don’t have to agree with me to help me, just
don’t get in my way. And split the guard with me tonight.
Whatever I do in the morning will be on my shoulders and
no concern of yours.”

“He is returning,” Ijale hissed, and a moment later
Snarbi came up through the high grass.

“Got a cervo,” he announced proudly, and dropped the
animal down before them. “Cut him up, makes good
chops and roast. We eat tonight.”

He was completely innocent and without guile and the
only thing guilty about him was his shifty gaze which
could be blamed completely on his crossed eyes. Jason
wondered for a second if his assessment of the danger was
correct, then remembered where he was and lost his
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doubts. Snarbi would be committing no crime if he tried
to kill or enslave them, just doing what any ordinary,
decent slave-holding barbarian would do in his place.
Jason searched through his tool box for some rivets that
could be used to fasten the leg irons on the man.

They had a filling dinner and the others turned in at
dusk and were quickly asleep. Jason, tired from the labors
of the trip and heavy with food, forced himself to remain
awake, trying to keep alert for trouble both from within
and from without. When he became too sleepy he paced
around the camp until the cold drove him back to the
shelter of the still-warm boiler. Above him the stars
wheeled slowly and when a prominent one reached the
zenith he estimated it was midnight, or a bit after. He
shook Mikah awake.

“You’re on now. Keep your eyes and ears open for any-
thing stirring and don’t forget a careful watch there,” he
jerked his thumb at Snarbi’s silent form. “Wake me up
at once if there is anything suspicious.”

Sleep dropped like a heavy curtain and Jason barely
stirred until the first light of dawn touched the sky. Only
the brighter stars were visible on the eastern horizon and
he could see a ground fog rising from the grass around
them. Near him were the huddled forms of the two sleep-
ers and the farthest one shifted in his sleep and he realized
it was Mikah.

Sleep fell away instantly and he bounded out of his
skin covers and grabbed the other man by the shoulders.
“What are you doing asleep?” he raged. “You were sup-
posed to be on guard.”

Mikah opened his eyes and blinked. “I was on guard,
but towards morning Snarbi awoke and offered to take
his turn. I could not refuse him . . .”

“You couldn’t WHAT? After what I said—"

“That was why. I could not judge an innocent man
guilty and be a party to your unfair action. Therefore, 1
left him on guard.”

“You did, did you?” Jason grated with rage and pulled
an unfelt handful of hair from his newgrown beard.
“Then where is he? Do you see anyone on guard?”

Mikah looked in a careful circle and saw only the two
of them and the wakening Ijale. “He seems to have gone
He has proven his untrustworthiness and in the future
we will not allow him to stand guard.”

Jason raged, drew his foot back for a kick in the local
reflex then realized he had no time for such indulgences
and dived for the steamobile. The firelighter worked at
the first shot, for a rare change, and he lit the boiler. It
roared merrily but when he tapped the indicator he saw
the fuel was almost gone. There would be enough left in
the last jug to take them to safety before whatever trouble
Snarbi was planning arrived. But the jug was gone.

“That tears it,” Jason said resignedly after a hectic
search of the caro and the surrounding plain. The water-
of-power had vanished with Snarbi who, afraid as he was
of the steam engine, apparently knew enough from ob-
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serving Jason fueling the thing that it could not move
without the vital liquid. An empty feeling of resignation
had replaced Jason’s first rage: he should have known
better than to trust Mikah with anything, particularly
when it involved an ethical point. He stared at the man,
now calmly eating a bit of cold roast and marveled at the
unruffled calm. “This doesn’t bother you, the fact that
you have condemned us all to slavery again?”

“I did what was right, I had no other choice. We must
live as moral creatures or sink to the level of the animals.”

“But when you live with people who behave like animals
—how do you survive?

“You live as they do—as you do, Jason,” he said with
majestic judgment, “twisting and turning with fear and
unable to avoid your fate no matter how you squirm.
Or you live as I have done, as a man of conviction, know-
ing what is right and not letting your head be turned by
the petty needs of the day. And if one lives this way one
can die happy.”

“Then die happy!” Jason snarled and reached for his
sword, but settled back again glumly before he picked it
up. “To think that I ever thought I could teach you any-
thing about the reality of existence here when you have
never experienced reality before nor ever will until the
day you die. You carry your own attitudes, which are
your reality, around with you all the time, and they are
more solid to you than this ground we are sitting upon.”

“For once we are in agreement, Jason. I have tried to

open your eyes to the true light, but you turn away and
will not see. You ignore the Eternal Law for the exigen-
cies of the moment and are, therefore, damned.”

The pressure indicator on the boiler hissed and popped
out, but the fuel level was at the absolute bottom.

“Grab some food for breakfast, Ijale,” Jason said, “and
get away from this machine. The fuel is gone and it’s
finished.”

“I shall make a bundle to carry, we will escape on foot.”

“No, that’s out of the question. Snarbi knows this coun-
try and he knew we would find out that he was missing
at dawn. Whatever kind of trouble he is bringing is al-
ready on the way and we wouldn’t be able to escape on
foot. So we might as well save our energy. But they aren’t

== i getting my handmade, super-charged steamobile!” he
MWM ‘T’N MJ added with sudden vehemence, grabbing up the crossbow.

AL “Back both of you, far back. They’ll make a slave of me
I for my talents, but no free samples go with it. If they
want one of these hot-rod steam wagons, they are going
to have to pay for it!”

Jason lay down flat at the maximum range of the cross-
bow and his third quarrel hit the boiler. It went up with
a most satisfactory bang and small pieces of metal and
wood rained down all around. In the distance he heard
shouting and the barking of dogs.

When he stood he could see a distant line of men
advancing through the tall grass and when they were
closer large dogs were also visible, tugging at their
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leashes. Though they must have come far in a few hours
they approached at a steady trot, experienced runners, in
thin leather garments each carrying a short, laminated
bow and a full quiver of arrows. They swooped up in a
semicircle, their great hounds slavering to be loosed, and
stopped when the three strangers were within bow range.
They notched their arrows and waited with alert patience,
staying well clear of the smoking ruins of the caro, until
Snarbi finally staggered up half supported by two other
runners.

“You now belong to . . . the Hertug Persson . . . and
are his slaves . . . What happened to the caro?” He
screamed this last when he spotted the smoking wreck
and would have collapsed except for the sustaining arms.
Evidently the new slaves decreased in value with the loss
of the machine. He stumbled over to it and, when none
of the soldiers would help him, gathered up what he could
find of Jason’s artifacts and tools. When he had bundled
them up, and the foot cavalry had seen that he suffered no
injury from the contact, they reluctantly agreed to carry
them. One of the soldiers, identical in dress with the
others, seemed to be in charge, and when he signaled a
return they closed in on the three prisoners and nudged
them to their feet with drawn bows.

“I’'m coming, 'm coming,” Jason said, gnawing on a
bone, “but I'm going to finish my breakfast first. I see
an endless vista of krenoj stretching out before me and
intend to enjoy this last meal before entering servitude.”

The lead soldiers looked confused and turned to their
officer for orders. “Who is this?”” he asked Snarbi, point-
ing at the still seated Jason. “Is there any reason why I
should not kill him.”

“You can’t!” Snarbi choked, and turned a dirty shade
of white. “He is the one who built the devil-wagon and
knows all of its secrets. Hertug Persson will torture him
to build another.”

Jason wiped his fingers on the grass and reluctantly
stood. “All right gentlemen, let’s go. And on the way
perhaps someone can tell me just who Hertug Persson is
and what is going to happen next.”

“T’ll tell you,” Snarbi bragged as they started the
march, “He is Hertug of the Perssonoj. I have fought for
the Perssonoj and they knew me and I saw the Hertug
himself and he believed me. The Perssonoj are very
powerful in Appsala and have many powerful secrets, but
not as powerful as the Trozelligoj who have the secret of
the caroj and the jetilo. I knew I could ask any price of
the Perssonoj if I brought them the secret of the caroj.
And I will.” He thrust his face close to Jason’s with a
fierce grimace. “You will tell them the secret. I will help
them torture you until you tell.”

Jason put out his toe as they walked and Snarbi tripped
over it and when the traitor fell he walked the length of
his body. None of the soldiers paid any attention to this
exchange and when they had passed Snarbi staggered to
his feet and tottered after them shouting curses. Jason did
not hear them, he had troubles enough as it was.
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XI

Seen from the surrounding hills, Appsala looked like a
burning city that was being slowly washed into the sea.
Only when they had come closer was it clear that the
smoke was from the multifold chimneys, both large and
small, that studded the buildings, and that the city began
at the shore and covered a number of islands in what must
be a shallow lagoon. Large sea-going ships were tied up
at the seaward side of the city and closer to the mainland
smaller craft were being poled through the canals. Jason
searched anxiously for a spaceport or any signs of inter-
stellar culture but saw nothing. Then the hills intervened
as the trail cut off to one side and approached the sea
some distance from the city. '

A fair-sized sailing vessel was tied up at the end of a
stone wharf, obviously awaiting them, and the captives
were tied hand and foot and tossed into the hold. Jason
managed to wriggle around until he could get his eye to
a crack between two badly fitting planks and recited a
running travelogue of the cruise, apparently for the edi-
fication of his companions, but really for his own benefit
since the sound of his own voice always cheered and
encouraged him.

“Our voyage is nearing its close and before us opens
up the romantic and ancient city of Appsala, famed for
its loathsome customs, murderous natives and archaic
sanitation facilities, of which the watery channel this ship
is now entering seems to be the major cloaca. There are
islands on both sides, the smaller ones covered with hovels
so decrepit that in comparison the holes in the grounds
of the humblest animals appear to be palaces, while the
larger islands appear to be forts, each one walled and
barbicaned and presenting a warlike face to the world.
There couldn’t be that many forts in a town this size so
I am led to believe that each one is undoubtedly the
guarded stronghold of one of the tribes, groups or clans
that our friend Judas told us about. Look on these monu-
ments to ultimate selfishness and beware: this is the end
product of the system that begins with slaveholders like
the former Ch’aka with their tribes of kreno crackers, and
builds up through familiar hierarchies like the D’zertanoj
and reaches its zenith of depravity behind those strong
walls. It is still absolute power that rules absolutely, each
man out for all that he can get and the only way to climb
being over the bodies of others, and all physical discov-
eries and inventions being treated as private and personal
secret to be hidden and used only for personal gain. Never
have I seen human greed and selfishness carried to such
extremes and | admire Homo sapiens capacity to follow
through on an idea, no matter how it hurts.”

The ship lost way as it backed its sails and Jason fell
from his precarious perch into the stinking bilge. “The
descent of man,” he muttered and inched his way out.

Piles grated along the sides and with much shouting
and cursed orders the ship came to a halt. The hatch
above was slid back and the three captives were rushed
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to the deck. The ship was tied up to a dock in a pool of
water surrounded by buildings and high walls. Behind
them a large sea gate was just swinging shut, threugh
which the ship had entered from the canal. They could
see no more because they were pushed into a doorway and
through halls and past guards until they ended up in a
large central room. It was unfurnished except for the dias
at the far end on which stood a large and rusty iron
throne. The man on the throne, undoubtedly the Hertug
Persson, sported a magnificent white beard and shoulder
length hair, his nose was round and red, his eyes blue
and watery. He nibbled at a kreno impaled delicately on
a two-tined iron fork.

“Tell me,” the Hertug shouted suddenly, “why you
should not be killed at once?”

“We are your slaves, Hertug, we are your slaves,”
everyone in the room shouted in unison, waving their
hands in the air at the same lime. Jason missed the first
chorus, but came in on the second. Only Mikah did not
join in the chant-and-wave, speaking instead in a solitary
voice after the pledge of allegiance was completed.

“I am no man’s slave.”

The commander of the soldiers swung his thick bow
in a short arc that terminated on the top of Mikah’s head:
he dropped stunned to the floor.

“You have a new slave, oh Hertug,” the commander
said.

“Which is the one who knows the secrets of the caroj?”
the Hertug asked and Snarbi pointed at Jason.

“Him there, oh mightiness. He can make caroj and he
can make the monster that burns and moves them, I know
because I watched him do it. He also made balls of fire
that burned the D’zertanoj and many other things. I
brought him to be your slave so that he could make caroj
for the Perssonoj. “Here are the pieces of the caro we
traveled in, after it was consumed by its own fire.” Snarbi
shook the tools and burnt fragments out onto the floor
and the Hertug curled his lip at them.

“What proof is this?” he asked, and turned to Jason.
“These things mean nothing. How can you prove to me,
slave, that you can do the things he says?”

Jason entertained briefly the idea to deny all knowl-
edge of the matter, which would be a neat revenge against
Snarbi who would certainly meet a sticky end for causing
all this trouble for nothing, but he discarded the thought
as fast as it came. Partly for humanitarian reasons, Snarbi
could not help being what he was, but mostly because he
had no particular desire to be put to the question. He
knew nothing about the local torture methods, and he
wanted to keep it that way.

“Proof is easy, Hertug of all the Perssonoj, because I
know everything about everything. I can build machines
that walk, that talk, that run, fly, swim, bark like a dog
and roll on their backs.”

“You will build a caro for me?”

“It could be arranged, if you have the right kind of
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tools I could use. But I must first know what is the spe-
cialty of your clan, if you know what I mean. Like the
Trozelligoj make caroj and the D’zertanoj pump oil. What
do your people do?”

“You cannot know as much as you say if you do not
know of the glories of the Perssonoj!”

“I come from a distant land and as you know news
travels slowly around these parts.”

“Not around the Perssonoj,” the Hertug said scornfully
and thumped his chest. “We can talk across the width of
the country and always know where our enemies are. We
can send magic on wires to kill, or magic to make light in
a glass ball or magic that will pluck the sword from an
enemy’s hand and drive terror into his heart.”

“It sounds like your gang has the monopoly on elec-
tricity, which is good to hear. If you have some heavy
forging equipment . . .”

“Stop!” the Hertug ordered. “Leave! Out—everyone
except the sciuloj. Not the new slave, he stays here,” he
shouted when the soldiers grabbed Jason.

The room emptied and the handful of men who re-
mained were all a little long in the tooth and each wore
a brazen, sun-burst type decoration on his chest. They
were undoubtedly adept in the secret electrical arts and
they fingered their weapons and grumbled with uncon-
cealed anger at Jason’s forbidden knowledge. The Hertug
signaled him to continue.

“You used a sacred word. Who told it to you? Speak
quickly or you will be killed.”

“Didn’t I tell you I knew everything? I can build a
caro and given a little time I can improve on your elec-
trical works, if your technology is on the same level as
the rest of this planet.” )

“Do you know what lies behind the forbidden portal?”
the Hertug asked, pointing to a barred, locked and
guarded door at the other end of the room. “There is no
way you can have seen what is there, but if you can tell
me what lies beyond it I will know you are the wizard
that you claim you are.”

“I have a very strange feeling that I have been over this
ground once before,” Jason sighed. “All right, here goes.
You people here make electricity, maybe chemically,
though I doubt if you would get enough power that way,
so you must have a generator of some sort. That will be a
big magnet, a piece of special iron that can pick up other
iron, and you spin it around fast next to some coils of wire
and out comes electricity. You pipe this through copper
wire to whatever devices you have, and they can’t be very
many. You say you talk across the country. I'll bet you
don’t talk at all but send little clicks, dots and dashes . . .
I’'m right aren’t 1?”” The foot shuffling and rising buzz
from the adepts was a sure sign that he was hitting close.
“I have an idea for you, I think I’ll invent the telephone.
Instead of the old clikkety-clack how would you like to
really talk across the county? Speak into a gadget here
and have your voice come out at the far end of the wire?”
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The Hertug’s piggy little eyes blinked greedily. “It is
said that in the old days this could be done, but we have
tried and have failed. Can you do this thing?”

“I can—if we can come to an agreement first. But before
I make any promises I have to see your equipment.”

This brought the usual groans of complaint about
secrecy, but in the end avarice won over taboo and the
door to the holy of holies was opened for Jason while two
of the sciuloj, with bared and ready daggers, stood at his
sides. At almost the same instant Jason looked in through
the door he heard the sound.

Now the reactions of the human body, while remark-
ably fast, need certain finite measures of time and have
been measured over and over again with a great deal of
accuracy. The commands of the brain, speedy as they may
be, must be carried by sluggish nerves and put into opera-
tion by inert lumps of muscle. Therefore to say that
Jason’s reactions were instantaneous is to tell a lie, or at
least exaggerate. Only to his watchers did his actions
appear to take place that fast; they were older, and less
alert, and had not had the advantage of Pyrran survival
training. So to their point of view the sacred portal was
opened and Jason vanished in a flurry of activity. Two
lightning blows sent his guardians spinning, and before
they had fallen to the floor their supposed captive was
through the door and it was slammed in their faces. Be-
fore the first dumfounded Persson could jump forward
the bolt grated home inside and the door was sealed.

Things were a little more complex than that to Jason.
When the door opened he had had a good view of the
inside of the room, of a slave cranking the handle on a
crude collection of junk that could only have been a gen-
erator. Thick wires looped across the room from the thing
to a man who stood before some blades of copper pushing
at them with a wooden stick, while above his head fat
sparks leaped the gap between two brassy spheres. As if
to complete this illustration for a bronze-age edition of
“First Steps in Electricity” another cable twisted up from
the spark gap and vanished out a small window. The entire
thing might have been labled “How To Generate A Radio
Signal in the Crudest Manner.” As Jason reached this
conclusion in the smallest fraction of a second, and at
almost the very same instant, he heard the sound.

What he heard could have been distant thunder, an
earthquake, a volcano or some giant explosion. It rum-
bled and rolled, muffled by distance, yet still clear. It
resembled none of these things to Jason, but made him
think only of a high altitude rocket or jet, cleaving
through the atmosphere. -

It must have been the juxtaposition of these two things,
occurring as they did at the same time, the view of a radio
transmitter, no matter how crude, and the thought that
there might be a civilized craft of some kind up there
containing men who would come to his aid if he could
only contact them. The idea was an insane one, but even
as he realized that fact he was through the door and
bolting it behind him. Perhaps he did it because he had
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been pushed around entirely too much and felt like push-
ing someone else for a change. In any case it was done,
insane or not, and he might as well carry through.

The generator slave looked up, startled, but when Jason
glanced at him he lowered his eyes and kept cranking.
The man who had been working the transmitter spun
about, startled by the slam of the door and the muffled
pounding and shouts that followed instantly from the
other side. He groped for his dagger when he saw the
stranger, but before it was clear of the scabbard Jason
was on him and after a few quick Pyrran infighting blows
the man lost all interest in what was happening and slid
to the floor. Jason straddled his body, picked the stick
up, nodded to the slave who began cranking faster, and
began to tap out a message.

S-0-S...S-0-S... he sent first, then as fragments of
code came back to him he spelled out J-A-S-O-N D-A-L-T
H-R-E....N-E-E-D A-I.D....R-I.C.H... R-EE-W-A-R-D
<o FO-R GGV HELP S

He varied this a bit, repeated his name often, and tried
other themes appealing for offworld aid. It was a slim
chance that he had heard a rocket, and even slimmer
chance that they would pick his message out of the static
if they happened to be listening. He had no evidence that
any offworlders were in contact with this planet, merely
hope. He tapped on and the slave ground away industri-
ously. His arm was growing tired by the time the old
guard in the other room found something heavy enough
to swing and broke the door down. Jason stopped tap-
ping and turned to face the apoplectic Hertug, rubbing his
tired wrist.

“Your equipment works fine, though it could use a
lot of improvements.”

“Kill him . . . Kill!”” the Hertug sputtered.

“Kill me and there goes your caro, as well as your
telephone system and your only chance to wrap up all the
industrial secrets in one big bundle,” Jason said, looking
around for something heavy to swing.

A gigantic explosion slammed into the room; a crack
appeared in one wall and dust floated down from the
ceiling. There was the sound of snapping small arms fire
in the distance.

“It worked!” Jason shouted with unrestrained glee
and hurled a heavy roll of wire at the startled men in the
doorway and followed instantly after it in a headlong
dive. There was a flurry of action, most of the damage
being done by his boots, then he was through and running
out of the throne room with the men bellowing in pursuit.

A small war seemed to be raging ahead, the sharp ex-
plosions of gunfire being mixed with the heavier thud
of bombs and grenades. Walls were down, doors blasted
open while confused soldiers rushed in panic through the
clouds of dust. One of them tried to stop Jason who kept
on going, carrying the man’s club with him. Sunlight
shone ahead and he dived through a riven wall and
landed, rolling in the open ground next to the dock. A
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gpaceship’s lifeboat stood there, still glowing hot from
the speed of descent, and next to it stood Meta keeping up
a continuous fire with her gun, happily juggling micro-
grenades with her free hand.

“What were you waiting for,” she snapped. “I have
been in orbit over this planet for a month now, waiting
for some word from you. There are dozens of radio trans-
mitters on this continent and I have been monitoring them
all.” She fired a long burst at an upper story where some
bowmen had been foolish enough to appear, then ran
to Jason, eyes wet with tears. “Oh, darling, I was so
worried.”

She held him—with her grenade-throwing arm—and
kissed him fiercely. She kept her eyes open while she was
doing this but only had to fire once.

“Jason!” a voice called and Ijale appeared, half-sup-
porting the still dazed Mikah.

“Who is this?” Meta snapped, the chill back in her
voice.

THE ETHICAL ENGINEER

“Why—just someone I know,” Jason answered, smiling
insincerely. “You should recognize the man, he’s the one
who arrested me.”

“Here is a gun, you will want to kill him yourself.”

Jason took the gun, but used it to clear a nearby roof-
top, the powerful kick of the Pyrran automatic was like
a caress on the heel of his hand.

“I don’t think I want to kill him. He saved my life once,
though he has tried to lose it for me a dozen times since.
Let’s get upstairs to the ship and I’ll tell you about it.
There are more healthy spots than this to have a con-
versation.”

XII

Washed, shaved, scrubbed, cleaned, filled with good
food and slightly awash with alcoholic drink, Jason col-
lapsed into the acceleration couch and firmly swore that
life was worth living after all.
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“You can’t appreciate the simple things of life until
you have gone without them for a while. Or the better
things either.” He reached out and took Meta’s hand. She
pulled it away and few more digits into the computer.

“How did you find me?” he asked, trying to discover
a subject that she might warm to.

“That should be obvious. We saw the markings on the
ship that took you away and charted a directional trace
before it went into jump-space. We identified the mark-
ings and I went to Cassylia, but the ship had never ar-
rived there. I back-tracked the straight-line course and
found three possible planets near enough to have regis-
tered in the ship during jump-space flight. Two are highly
organized with modern spaceports and would have known
if the ship had landed. It hadn’t. Therefore you must
have forced the ship down on the planet we just left. And
once you were there you would find one of the radios to
send a message. Which is what you did. It is obvious.
Who is she?” The final words were in a distinctly chillier
tone of voice, and there could be only one she, Ijale, who
crouched across the room, obviously unhappy and wide-
eyed with fear at this voyage in a spaceship, not under-
standing the language the others spoke.

“I’ve told you before—just a friend. She was with us,
and helped us, too. I couldn’t let her go back to the life
in the desert, it’s more brutal than you can possibly imag-
ine. There is an entire planetful of slaves back there, and
of course I can’t save them all. But I can do this much,
take out the one person there who would rather see me live
than die.”

“What do you intend to do with her?” The sub-zero
temperature of Meta’s voice left no doubt as to what she
wanted to do with her. Jason had already given this a
good deal of thought, and if Tjale was going to live much
longer she had to be separated as soon as possible from
the deadly threat of female-Pyrran jealousy.

“We stop at the next civilized planet and let her off. 1
have enough money to leave a deposit in a bank that will
last her for years. Make arrangements for it to be paid
out only a bit at a time, so no matter how she is cheated
she will still have enough. I’'m not going to worry about
her, if she was able to survive in the kreno legion she
can get along well anywhere on a settled world.”

He could hear the complaints on when he broke the
news to Ijale, but it was for her own survival.

“I shall care for and lead her in the paths of rightous-
ness,” a remembered voice spoke from the doorway.
Mikah stood there, clutching to the jamb, a turban of
bandages on his head.

“That’s a wonderful idea,” Jason agreed enthusiasti-
cally. He turned to Ijale and spoke in her own language.
“Did you hear that? Mikah is going to take you home
with him and look after you. I’ll arrange for some money
to be paid to you for all your needs, he’ll explain to you
_what money is. I want you to listen to him carefully, note
exactly what he says, then do the exact opposite. You
must promise me you will do that and never break your
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word. In that way you may make some mistakes and will
be wrong sometimes, but all the rest of the time things
will go very smoothly.”

“I cannot leave you! Take me with you—I'll be your
slave always!” she wailed.

“What did she say?” Meta snapped, catching some of
the meaning.

“You are evil, Jason,” Mikah declaimed, getting the
needle back into the familiar groove. “She will obey you,
I know that, so no matter how I labor she will always do
as you say.”

“I sincerely hope so,” Jason said fervently. “One has
to be born into vour particular brand of illogic to get any
pleasure from it. The rest of us are happier bending a bit
under the impact of existence, and exacting a mite more
pleasure from the physical life around us.”

“Evil I say, and you shall not go unpunished.” His
hand appeared from behind the door jamb and it held a
pistol that he had found below. “I am taking command
of this ship. You will secure the two women so that they
can cause no trouble, then we will proceed to Cassylia for
your trial.”

Meta had her back turned to Mikah and was sitting in
the control chair a good five meters from him with her
hands filled with navigational notes. She slowly raised
her head and looked at Jason and a smile broke across
her face.

“You said once you didn’t want him killed.”

“] still don’t want him killed. but I also have no inten-
tion of going to Cassylia.” He echoed her smile and
turned away.

He sighed happily and there was a sudden rush of feet
behind his back. No shots were fired but a hoarse scream,
a thud and a sharp cracking noise told him that Mikah
had lost his last argument. ®
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IN TIMES TO COME

Continued from page 38

dehydration. As Northern California has just about enough
water to meet its needs, while Southen California faces
serious thirst in the near future, but the Washington-Oregon
area has a surplus . . . now! So if Northern Californid’s water
is shunted south, and then the surplus from . . .

There’s a limit to how far that can go. And then there’s
the problem of what you do when you've stretched every-
thing as tight as you can, and are scrabbling for a bit more
. .. and a disaster hits the system.

There comes a point when you’re already stretched to the
elastic limit. Just a small blow, then . . .

It’s the trouble with complex systems; any complex system
is in constant danger of going not a bit at a time, but in one
grand—or hideous—smash. B The Editor.
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continued from page 16

society, is the master. It depends on
your point of view. You may say, who
wants to live in a place where the tem-
peratures are so extreme? The Eskimo
will reply that every land demands its
price—heat, humidity, rain or social
strife; the mere cold of the Arctic
winter is a small price to pay for the
overwhelming satisfactions of the Arc-
tic.

And the so-called primitives do stay
in their own environment—if the white
man allows him to do so. They move
if the sophisticated white man proves
that there is no longer any fulfillment
in the hinterland; if the white man
turns the primitive homeland into an
intellectual, cultural
desert surrounded by the white man’s
plenty. Then the educated primitive
moves.

The ideal in the Canadian Arctic is
not to force the Eskimo to move, but
to let him find a fulfillment in the kind
of environment he wants. It may
sound like a noble thought. and it is,
but it has its practical aspect. The Ca-
nadian north happens to be rich in
natural resources, and well educated
Eskimos can do a better job of devel-
oping the resources than people who
move up from the south for their own
private wars against the apparent

and economic

harshness of the elements.

Eskimo youngsters are now getting
ready for these new careers in the Arc-
tic, if they want them. A lot will pre-
fer some sort of living on the land.
a better living than their forefathers
knew because of the application of
modern technology and because of a
lessened pressure on the limited wild-
life resources. The education the white
man gives must be just as useful for
these young people as for the future
Eskimo nuclear physicists, mining en-
gineers and oil geologists. The educa-
tion must also take into account that
there is no guarantee that mines and
oil wells will spring forward at will.
You cannot train people only for jobs
which may not always exist.

CHANGE

Perhaps all this is too idealistic,
too complicated, too costly for the
sake of the three or four thousand
school-age children in the whole Ca-
nadian Arctic. But what are the alter-
natives? There are two. One is the
age-old answer which the white man
has given from pole to pole and
around the equator: don’t educate
them. This is the noble-savage, or
the they’re-much-happier-as-they-are
school. Many white men favor it,
but we haven’t met many Eskimos who
do. Even if we, in this enlightened age,
saw nothing wrong with forcing all
Eskimos to be our hewers of wood and
drawers of ice, it just won’t work. That
blissful system depends on keeping the
Eskimos isolated and keeping them
ignorant. The world has shrunk too
much for that. Even the Eskimos have
heard some of our radicalism about all
men being free and equal: they are
in danger of taking it seriously.

The other alternative is to forget the
primitive heritage, and get on with
the job of education. See that every-
one learns English and give them the
best education we can provide. Then
they can compete with us for any job
they like. That sounds pretty generous.

Well. it may be a lot more generous
than what we have done to primitive
races in the past, including the Eski-
mos, but it isn’t enough for them, or
for us. As far as we are concerned,
we have not the right to take on the
role of master race, and decree the
eclipse of any other people’s works.
That’s a moral question. There’s an-
other very practical point: The Eski-
mos will contribute more to the
common good, to the country or the
free world—if you will—if they do not
lose what twenty centuries of conquer-
ing an Arctic environment has taught
them. It would be the supreme tragedy,
from a material viewpoint, if we made
them lose all that just when we are
ready to exploit the physical richness
of their homeland.

This process of education is well
under way, and a lot of it happens
outside the schoolroom. The school-
room is a recent innovation. by and
large less than a decade old: it will
still be another five years until there

are enough classrooms for all Eskimos
to enter. The education started when
the first white man came, and in the
rather haphazard nature of that con-
tact, the lessons the Eskimos learned
were both good and bad.

For example, they learned Chris-
tianity. In lonely and remote com-
munities, the sight today of the two
churches, Roman Catholic and Prot-
estant. a hundred yards and a dogma
apart, is a symbol of the early atten-
tion the Eskimos were given when
virtually no other whites except the
trader were around. In some commu-
nities, most of the Eskimos joined the
Protestant camp, and in other the Ro-
man Catholic was in the majority. The
spiritual competion may have seemed
strange to the Eskimos who had not
developed religious groups, but it was
an introduction to the white man’s
ways which he was now prepared to
share.

No one will doubt the value of the
new religion. but the manner of its
presentation indicates the white man’s
methods of acculturation. Christianity
borrowed for its outward forms heav-
ily from the non-Christian traditions
which surrounded its birth and devel-
opment. In many circumstances its
teachers have conveyed its lessons in
far different
from the one which existed in the east-

terms of civilizations
ern Mediterranean twenty centuries
ago. In the Arctic, however., the teach-
ing embodied cultural aspects beyond
the common ken of the new converts.
There aren’t many oxen and asses on
the ice-cap, and fish is far from the
Arctic staff of life. And some of the
puzzles go deeper.

“I have often wondered at the Chris-
tians,” wrote an Eskimo of Greenland
to his friend Paul Egede, son of the
great eighteenth century teacher and
missionary. “My countrymen know
nothing either of God or a devil, be-
lieve neither in punishment nor in re-
ward after this life: and yet they live
decently, treat each other kindly. and
share with each other peaceably when
they have food to share . ..”

“Murder is very seldom heard of
amongst us ... (We) make no boast of
it, and do not give thanks to God for
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it like the great lords in your country,
when they_have killed all the people in
another land, as D. has told me. It
surely cannot be to the good God of
whom you teach us, who has forbidden
us to shed blood, that they give thanks
and praises; it must be to another who
loves slaughter and destruction . . . I
hope you will explain this to me at
your convenience.”

There were other puzzling points,
and sometimes the primitives failed to
understand the real lessons that their
teachers sought to convey. Twenty
years ago, within a morning’s flight
from one of North America’s largest
cities, a series of murders was com-
mitted in the name of the new religion
by simple people who believed they
saw the Second Coming. These were
people who were being deprived too
quickly of the old, before they had
absorbed the new.

It is always difficult to know what
lies embedded in the bottom of men’s
minds. The extent to which the old be-
liefs have been expunged is a question
which only each individual Eskimo
can answer—and perhaps even he can-
not. There is lots of evidence that the
old beliefs are a substantial source of
comfort and guidance in the difficult
situations of today. Perhaps there
were no atheists in the trenches; in the
crises of Arctic living there may not
be many who have turned their backs
completely on the animistic religion
which succored the Eskimos these
countless generations.

The outward forms of the new
teaching have certainly been success-
ful.
acknowledge a single Canadian Es-
kimo as being anything but a believer
in one of the two denominations which
have been in the north the best part
of the past century. Sabbath observ-
ance is preserved in some Arctic com-
munities to a degree that would be
unheard of in almost any other North
American community. The traditional
folk dances, have been deplored to the
point of virtual extinction because of
their associations with pagan ways.
Rock and roll or the twist, however,
are associated with a respectable

The national census does not
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civilized Christian society.

Any people must find some outlet in
song and dance, especially a people
with few recreational outlets. With
the drum dance banned, the substitute
often was nineteenth century English
hymns. Whatever their undoubted
value, they may not always satisfy the
buoyant spirits of a people for whom
life is short and the next hunting suc-
cess uncertain.

What happens when selfless men of
good will come upon a group of un-
spoiled savages? Do they hope always
in their hearts to find, or establish, a
kingdom of heaven that has eluded Eu-
ropean civilizations since the white
man first heard the Sermon on the
Mount? Do they sometimes wonder
why so often their great sacrifices are
ultimately overshadowed by indiffer-
ence, ingratitude, by violence and
strife? From the missionaries we can
learn more than from anyone else the
problems of bringing our civilization
to other people. Whether they knew
it or not, few missionaries brought a
religious teaching alone. They taught
an ennobling way of life, and in so
doing they taught the way of living
they knew best.

They taught the primitive how to
dress, almost as though the current
fashions of western Europe or Amer-
ica had been sanctioned by scriptures.
They taught the Africans and the Ha-
waiians to wear more clothes than the
one which the climate had designed
for them. In the Arctic, they taught
that women should not wear pants. Of
course, the Eskimos might suffer in
their death struggle with the Arctic
cold when they discarded their seal-
skin trousers, but the new flimsy
skirts were more acceptable to the sar-
torial standards of the white man’s
drawing room.

And yet, much later than the Es-
kimos, Christian women of North
America learned that pants were vir-
tually essential to many activities in
life. Women’s pants were accepted by
the elite hunting classes who were the
support of the established
church in England when the same sar-
torial trend was being represented as

the work of the devil in the Canadian

main

Arctic. Gradually the rest of the world
learned that it is neither immoral nor
un-Christian for women to wear pants
for winter sports, just about the time
that the Eskimo women were being
told that the same wear was quite out
of question for winter work.

This is confusing to Eskimos.

But the white man brought more
than moral or spiritual values. He
brought the rifle. The strange decline
of the caribou herds was not easy for
the Eskimo to understand. Apart from
everything else, he didn’t count above
twenty. Now we are teaching him to
count, but alas when there are so few
animals left for them to tally.

We are bringing a broader lesson
in conversation, based on persuasion
and explanation. Back of all the edu-
cational process, though, are the
teeth of the law. The white man is pre-
pared to enforce the law against the
Eskimo for his own good in order to
correct a situation which the white
man created. If this isn’t paradox
enough, consider those teeth which the
law possesses. Fines don’t mean very
much in areas where money is so
scarce that government relief is the
only real surety against starvation.
But there is prison. Now, there is a
threat—being taken away to a large
warm house, to sit out carefree, well-
fed days while the government looks
after one’s family in the absence of
the convicted breadwinner.

This is puzzling to the Eskimos.

All this may indicate that the Es-
kimo is moving in confusion from
cloud to cloud amidst the incompre-
hensibles of the white man. Not at all.
He has been able to exploit to great
advantage much of what the white man
has brought. The average Eskimo has
proved himself a superb mechanic,
mastering with apparent ease the intri-
cacies of the machinery that has ar-
rived in the Arctic. He is resourceful,
imaginative, persevering—most of all,
he has wondrous powers of concentra-
tion born of his particular type of
hunting life. He dissects a clock or a
tape recorder so that its anatomy is as
familiar to him as a seal or a walrus.
And he reassembles it with unerring
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fidelity. If there is no spark plug for
the motor on his boat, he may fashion
one from purest ivory and native cop-
per.

Then he is a superb mechanic? No,
not entirely. Few Eskimos
learned the necessity of maintenance.
You fix a thing when it goes wrong,
not when it is working. Maintenance is
all tied up with the white man’s par-
simonious taking thought for the mor-
row. To the Eskimo, the morrow will
take care of itself: the seal will come,
or it won’t. Why worry? Why be im-
patient? Why be angry? These are
childlike emotions which cannot be af-
forded in this short life.

We may feel we are on sure ground
when we teach the Eskimos about the
machines of our civilization, but there
is a lot for him to learn about the use
of his own resources. The Arctic char
grows and reproduces very slowly,
and it will never be a product for ex-

have

ploration on a vast scale. But Arctic
char is one of the most delicately flav-
ored fish in the world, and with proper
handling it can bring a substan-
tial income. The Eskimos used to feed
it to their dogs. Now they have to be
taught a new set of values, not only
gathering and freezing the char with
infinite care but switching around all
the old ideas on use of local foods. In
some places, Eskimos could sell their
char through co-operatives in large
North American markets, feed their
dogs on imported chicken and still be
ahead of the game financially. Still,
when the seals show up, there may still
be a wild exodus from the fish nets and
freezing plant. Not all the Eskimos’
equations are based on material val-
ues.

And if we try to impress the Eskimo
with the importance of maintenance,
of money income, of sacrificing today
for a brighter tomorrow, he is quite
apt to quote to us the scripture which
we taught him.

Tt is confusing to everyone.

Yet do we dare let education kill his
philosophy in order to bring order to
the Arctic? There was something of
value in the Eskimo tradition, and
there still is. Every Arctic traveler
praises the character of the Eskimos,

CHANGE

their spirit of co-operation, generosity,
their cheerfulness and calm in adver-
sity, their even temper—indeed, so
many of the Christian virtues.

Character is something of value, but
there is more. Look at the total Cana-
dian Eskimo population—less than
twelve thousand, hardly enough to
populate one respectable town. Yet
from their ingenuity has come a host
of inventions. Here is a mighty good
testimonial to the people who, if not
made into carbon-copy white men, can
play a big part in solving problems of
Arctic technology in the bright, re-
source-filled future.

We must look at the art. Eskimos
have been carving in stone from the
beginning of time: carving as though
their life depended on it. Not all the
carving was functional. Some pieces
depicted the animals of the lands and
seas. Maybe these figures were in-
tended in part to invoke the spirits of
those animals for the success of the
hunt, but surely in part they were a
creation of man-made beauty in a land
where all other beauty is nature’s,
carved in infinite proportions.

White men, who knew no better,
picked them up as souvenirs, or, more
often, didn’t bother picking them up
at all. It was not until almost the mid-
1950s that the world outside the Arc-
tic heard of them. Then, in one hour
of shocked success, the world acknowl-
edged that the Eskimos were without
peer as artists in their medium. Gal-
leries across North America and Eu-
rope vied for their work; the most
renowned sculptors spoke in admira-
tion and almost in envy of how the
Eskimos had solved their artistic
problems.

Suddenly the Eskimo was the mas-
ter. The white man was the disciple.

The Eskimos saw the white man’s
printed pictures and asked about the
process. They proved that the same
talent which wrought such wonders in
Arctic stone could be applied with
equally dramatic success to the white
man’s media, with some ideas of their
own. They experimented with stone
block matrices and sealskin stencil.
The sudden emergence of the graphic

art of Cape Dorset three years ago is
one of the great success stories of mod-
ern art.

Now they are studying etching, and
they are moving into literature. The
Eskimos of Greenland have been writ-
ing for a long time, but in Canada Es-
kimo literature is very new. Half a
century ago the Eskimos got a syllabic
form of writing from the white man
and into it were translated the English
texts which the white man thought the
Eskimo should read. The writing sys~
tem was cumbersome, and it was not
universal amongst all Eskimos. Now
the Canadian government is reaching
the culmination of years of study of a
new Eskimo orthography in collabor=~
ation with Eskimos across the north.
This will permit all Eskimos to com~
municate with one another and to pub~
lish their own material with a mini~
mum of technical difficulty. Already
they have their own “little magazine™
written by and for Eskimos. Articles
and drawings from it have been trans-
lated and reprinted in the magazines
of the white man.

Isn’t this the most puzzling part of
all in the change that is now envelop-~
ing the Arctic? Here is a cultural ren-
aissance, coming just at the time that
the white man’s presence seems so
overpowering. Why didn’t the Eski-
mos disappear, except as a memory,
like so many of the world’s primitive
peoples who have known the invasion
of the white man?

Maybe one reason for the cultural
renaissance is that after all these cen-~
turies of trial and error, modern man
is at last beginning to grasp a little of
what should be meant by contact be-
tween civilizations. Perhaps when we
teach the Eskimos we’ll intimidate
them, when we do not mean to. Per-
haps we’ll give them far more of our
life than we should, and understand
far less of theirs than we ought.

However imperfectly the white man
manages the job, there are encourag-
ing signs that this new approach to the
dignity of man pays dividends. It may
even work.

It may even civilize us a little,

And that might be the strangest
change at all. ®
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MARCH

ASTRO FORECAST

CRUCIAL EXPERIMENT NO. 6

Cold air masses will center over the northern Appala-
chians through New England on March 1st. Temperatures
will rise moderately over the Ohio and Tennessee Valleys
under returning southerly air flows. Light rain or snow is
scheduled over the lower lakes region on the 3rd, with
snow over New England elevations on the 4th.

During most of March, ice and snow will cling over the
Great Lakes region, with heavy accumulation of snow in
Michigan, Wisconsin, the upper Ohio Valley and the
southern and eastern shore areas of the lower lakes.

Except for below normal temperatures in the moun-
tains and higher elevations, March weather will be nearly
normal across the Western third of the nation.

Over the Eastern states especially, the higher levels of
the atmosphere will be much colder in March.

Low pressure stemming from the southern Pacific coast
on March 4th will center over the lower Mississippi Valley
early on the 6th and intensify over the South Atlantic
states. If a southing high pressure area doesn’t upset nor-
mal timing in eastward transit, this disturbance drifting
along the Atlantic coast can spill snow over inlands north
of Chesapeake Bay late on the 7th.

ACTUAL WEATHER

Where precipitation fell as snow, amounts were often
heavy. Vincennes, Ind., was covered with a 10-inch fall
on the Ist. Like amounts were measured in all states to
the north and east of Indiana. Boston, Mass., had a 9-inch?y_'
snowfall on the 2nd, as 4 to 10-inches fell over most of
the southern interior of New England and much of New
York and Pennsylvania.

Lake Michigan was frozen clear across from Milwau-
kee, Wis., to Muskegon, Mich. for the first time in twenty-
seven years. Inland rivers, lakes and streams in the
Northeast and Ohio Valley remained frozen. Snow and
ice covered most of the Northeast. "

The mountain snowpack of the Far West was below
normal due to a combination of unseasonable warmth
and little precipitation. J

New daily lows were set at many stations in the Great
Lakes and East Coast States throughout March. §

Heavy to excessive rains fell over a large area from
the central great Plains eastward, extended over much =
of the Northeast. Amounts exceeding four inches fell in
Arkansas, Georgia, South Carolina, North Carolina, Ten-
nessee, Kentucky, West Virginia and Ohio as the storm
passed from the Midwest on the 4th, north of Chesapeake
Bay on the 5th and 6th and through New England on the
7th.
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East of New England this storm will be whipping the
ocean with gale winds in erratic gusts on March Sth.
- Wind-blown snow over the central Rockies on the same
date.

If the depression swinging eastward from the Central
- Mississippi Valley on the 13th or 14th is rain, it will turn
to snow east of Pittsburgh late on the 14th and reach New
" York by the 16th. The change will be due to colder night

- temperatures.

After the 17th there will be an increased warming trend
- over the southeastern states: at the same time, cold air
-masses will develop maximum intensity east of the Appa-
lachians into New England.

During the last week of March, a storm system whose

battering winds will strike the Pacific Northwest is quite

- likely to be the most severe stormy weather of the month.

... 0On the 21slt, temperatures will change once more in

upper New York and New England in Old Man Winter’s
- dying gasp. With the Spring Equinox occurring on March
- 21st at 3:20 a.m., E.S.T. however, this storm should reach
New York—though in a more complex pattern—also on the

- 21st.

At the New Moon on March 25th, as determined from
stationary key charts, the Moon will be within 24-hours of
its perigee and the greatest tidal pull will be felt on the
- Pacific coast. Moreover, the Mercury equinox and the
Sun’s superior conjunction, with Mercury to follow, will
also be triggered over that region. With resulting high
tides, storm activity and powerful winds after the New
- Moon—on the 25th at 4:10 A.M. P.S.T.—on the north
- Pacific coast, this should be an excellent opportunity to
. lest the validity of the theory.

~ This storm, preceded eastward by rising temperatures,
_is due to reach Chicago early on the 27th, with winds
~accelerating in eastward transit over the lower lakes
" region, reaching Boston late on the 28th.

' REPORT ON CRUCIAL EXPERIMENT NO. 6

This storm, which also gave heavy snows to New Mex-
ico and Colorado, left heavy amounts ranging from the
central Rockies to New England. By March 9th, over 12

inches of new snow had fallen near Lake Ontario and
through New York; 10-inches in New England.

As a storm moved from the Central Rockies to the
Western Great Lakes on the 15th, it dropped up to 1-foot
of snow in Dakota, set off severe storms from lowa and
Missouri eastward, and left excessive rainfall amounts
over most of the Ohio and Central Mississippi Valleys
and eastward into New York on the 16th. (Note: precipi-
tation fell as rain, not snow as expected.)

Early warmth gave way to midweek cooling east of the
Rockies as a storm moved east-northeastward from New
Mexico on the 18th, and over New England to sea on the

20th.

Coastal Washington experienced the passage of a major
storm front during the final week of the period.

Showers generally and thunderstorms locally in east-
ward trek from the Mississippi Valley through New Eng-

land on the 21st and 22nd.

Almost daily precipitation over the entire Pacific
Northwest totaled five inches of snow in the higher eleva-
tions and coastal locales. In Washington, new snowfall
increased depths by 20 to 40-inches. High winds accom-
panied the stormiest week of the season; by the 27th it had
moved into Oregon and through North Dakota by the
29th. Nearly all of the Far West had measurable precipi-
tation as this system passed.

Hailstorms dropped stones the size of golf balls in
Minnesota and Illinois on the 26th. Hail 3-inches deep
near Springfield, Mo. Paducah, Tex., hit by hailstones
two-inches in diameter while drenched with 1.22 inches
of rain in 22 minutes. Locally severe storms through
W. Va., Penna. and along the Atlantic coast from the

26th to 28th.
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THREE DEBUTANTES

Drop the three names, “Cordwainer
Smith,” Katherine MacLean and Rosel
George Brown, in any circle of sci-
ence-fiction enthusiasts, and they will
be identified immediately as three of
the consistently best writers we have
around. It is purely amazing that—
although they are all well represented
in the best anthologies—none of the
three has had a book of his or her own
until now. This is in part, of course,
because they are primarily or exclu-
sively short-story and novelette writ-
ers, and their best is
thologies, but this has not stopped
publishers from putting out vastly in-
ferior collections of stories by vastly
inferior writers. Now, all at once, the

in the an-

oversight is remedied and we have
books from all three.

Debutantes they may be, technically
—or two debutantes and a debutant—
but newcomers they are certainly not.
That is apparent as soon as you open
any of the three books. They are, anti-
alphabetically, in the order I intend
to discusss them, Cordwainer Smith’s
“You Will Never Be the Same”—Re-
gency Books No. RB-309, 156 pages,
and 50 cents—Katherine MacLean’s
“The Diploids”—Avon Books No. G-
1143, 192 pages, 50 cents—and Rosel
George Brown’s “A Handful of Time”
from Ballantine Books—No. F-703,
and also 50 cents.

According to the editorial notes in
Judith Merril’s “7th Annual of the
Year’s Best SF,” “Cordwainer Smith”
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is the pen name of a Professor of Soci-
ology and State Department advisor
who has never—my comment this time
—published a bad story in ten years.
[n this collection, eight of his stories
have been slightly modified to give
them a kind of continuity and common
theme—the mechanization of man
through some thirteen thousand years
or more of the future. Most of them
are familiar, and all of them read just
as well the second, or third, or fifth
time as when you saw them first.

Cordwainer Smith is a kind of
Bradbury with a difference. He looks
at men and worlds with a poet’s sub-
tlety, and sees more than Bradbury
has ever showed us. He uses style as
an instrument, instead of thrusting it
out for its own sake. And if you do
not precisely remember his charac-
ters as people, you certainly do remem-
ber them.

The linking theme of the eight sto-
ries is the evolution of the symbiotic
relationship between men and ma-
chines, until it is difficult to say which
is which. Apropos of this, have a look
at an essay by J.B.S. Haldane in Part
B of “Penguin Science Survey 1963,”
in which he suggests that if computers
ever have components comparable in
size to the cells of a human brain, they
may have “life” and “mind” like our
own.

In “No, No, Not Rogov!” the proc-
ess has just begun. The Russian sci-
entist, trying to build a telepathic
eavesdropper, connects himself into a

mental network that spans the uni-
verse. In “The Lady Who Sailed the
Soul” we first encounter the pain and
horror of the Up-and-Out through
which men must pass to the stars, and
the sailors who become machines to
pilot them. “Scanners Live in Vain,”
oldest of the eight, has a little more
overt plot and introduces the dicho-
tomy of the habermans—men made
into robots as punishment—and the
Scanners, the voluntary man-machines
who control and judge them ruthlessly.
“The Game of Rat and Dragon,” prob-
ably the best known of the stories and
an all-time classic, develops the con-
cept into the warmer, less cruel part-
nership of the pinlighters and the cats
who fight mind-beside-mind against
the nightmarish monsters of the Up-
and-Out, and “The Burning of the
Brain” passes on to the Go-captains
whose minds are their ships. “Golden
the Ship Was—Oh! Oh! Oh!”, least of
the eight, carries this aspect into a war
between the stars.

In the last two stories we pass on
into the very far future and leave the
man-machines for the utterly strange
world they serve. “Alpha Ralpha
Boulevard,” another of my favorites,
is so rich with subtle bizarrities that
there is something new to find in every
rereading—and its strangeness grows
as well. Here men are playing at being
men, in a stage-set world of homunculi
and forgotten memories. Last of all,
“Mark EIf” carries a child of Hitler’s
Germany into this world where the
fantasies of the brothers Grimm have
become fact.

The publishers have the perfect
title: you will never be quite the same
after reading these stories.

With Katherine MacLean—no
stranger here, where four of the eight
stories were first published—we have
a totally different literary personality.
“The Diploids”—both the collection
and its long title story—could be
handed to any inquirer as an epitome
of present-day science fiction. These
are stories with plots, and the plots in-
volve scientific concepts intimately
and essentially. Often as not, they also
illustrate “Merril’s First Law of S-F
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Psychodynamics,” that “For every
shift in outlook, there is an equal . . .
shift in insight.” You’ll find, too, that
if the people in the stories are not par-
ticularly memorable, they are com-
pletely real and natural when you’re
with them.

The long title story is built around
a medical-biological idea, as are many
of the stories in the book. It proposes
that human embryos can be raised and
sold as experimental animals, with
controlled lineages every bit as specif-
ic as those of white rats or hamsters,
by duplicating half the chromosomes
of a male or female gamete. Inevitably
some of these laboratory specimens
will be allowed to mature—and some
will be geniuses who feel an innate
right to impose their superior will on
ordinary mankind. “Defense Mecha-
nism,” which follows, was here in
Astounding in 1949, and 1t’s still re-
membered. In it a telepathic infant
begins to explore the world by sam-
pling the minds around it—and learns
to defend itself.

“The Pyramid in the Desert” was
called “And Be Merry” when it was
here in 1950. In it a young woman at-
tempts to put an end to the aging of
her body, with disastrous results. “The
Snowball Effect,” on the other hand,
is a sociological farce, very light and
very slight—call it the threat of the
perfect sewing circle. “Incommuni-
cado,” here in 1950, suggests the
“Cordwainer Smith” themes but with
a totally different approach that is all
MacLean and not at all Smith. It sug-
gests a fascinating new solution to the
problem of data retrieval that is driv-
ing both scientists and librarians mad.

“Feedback,” in Astounding in 1951,
sketches the bitterly stark portrait of
the Conformist Society with an econ-
omy that few other writers have
matched. It is probably the most mem-
orable story in the book, relieved a
little by a twist at the end which goes
a step beyond the bald horror.
“Games” is a kind of companion piece
to “Defense Mechanism,” though its
telepathic child is a little tougher than
the baby in the earlier story. And the
collection closes with “Pictures Don’t
Lie,” a “gimmick” story about visitors
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from space, which is so convincing
that most scientist-critics take extra
pains to explain why it couldn’t pos-
sibly come to pass.

Rosel George Brown has been a pro-
fessional writer longer than either of
the other two, but primarily in fields
other than science fiction. I suspect,
too, that many readers have confused
her with Fredric Brown because of
the pervading humor of her plots and
situations. Most of the twelve stories in
“A Handful of Time”’—two of them
brand new—are situation bits, but
their people are real enough so that
their slightness shows only in retro-
spect. You're right with them, all the
way.

The collection opens with “Lost in
Translation,” an impudent bit in
which a self-impressed intellectual
damsel finds Pericles’ Athens very dif-
ferent from the books. “Step IV” is
an idyl of young love and sacrifice on
a Latinized world—that snaps like a
trap at the end. “A Little Human Con-
tact” projects today’s child-rearing
problems into the future, and amelio-
rates them with the help of a relic of
the outmoded past.

“Signs of the Times” is an inconse-
quential little gimmick yarn, and “Of
All Possible Worlds™ is a mild variant
on the alien-culture-with-a-bolthole
plot. The humor is back in “Just a
Suggestion,” the parable of Down-
grading, and it is stepped up to a full
chortle in “Save Your Confederate
Money, Boys,” with the most outra-
geous family since the Hogbens. Fac-
ulty folk will be grinning apprecia-
tively with “Visiting Professor,” who
comes from the future and is not im-
pressed with mid-twenty-first-century
Americans. This and “Car Pool,” in
which future suburbia copes with a
sensitive extraterrestrial child among
human junior savages, are companion
pieces to L. Sprague de Camp’s recent
collection of memorabilia of future ex-
urbia.

“Fruiting Body” is a grotesque,
quite unlike any of the others—the
story of a biologist who achieves a
symbiosis between a fungus and his
beautiful but boring wife. The wry

humor saves it; treated as horror in
the old Weird Tales manner, it would
have been ridiculous.

Finally there are the two new sto-
ries. “Smith’s Revenge” is perhaps a
hybrid with the author’s detective-
story alter ego: an academic murder
with the corpse eliminated via time
machine. And “The Devaluation of the
Symbol,” good-humored as it is in
handling, comes uncomfortably close
in its suggestion of the future of our
commercial-conditioned society.

Appearing by coincidence, almost
at the same time, these three nominally
“first” books cover almost the full
range of present-day science fiction,
from the poetic near-fantasies of Cord-
wainer Smith, through the straight-
forward science fiction of Katherine
MacLean, to the mockingly gentle dis-
tortions of Rosel Brown. I recommend
them as a “package.”

THE MEASURE OF THE MOON
by Ralph B. Baldwin

University of Chicago Press.
1963. 488 pp. $13.50

The author of this massive and
varied tome is a varied individual, a
physicist whose wartime work on the
proximity fuze brought him a presi-
dential citation, a former university
teacher, the standard-bearer of the
school of astrophysicists who believe
the craters of the Moon are meteorite
scars, and now vice president of the
Oliver Machinery Company. This new
book is a supplement to his “The Face
of the Moon,” which came out in 1949,
It is not a book to read for entertain-
ment; rather it is a reference and
compendium, which brings up to date
our knowledge of the Moon, and fits
this knowledge into the author’s ever-
more-plausible theories. The treatment
is mathematical and statistical in
spots, and straightforward througout,
but it is also very clear.

Of special interest to readers of
Analog should be the growing roster
of probable and possible terrestrial
meteoritic craters, “discovered” in the
last decade or so because people went
out to look for them, and because—
particularly in Canada—there is good
new aerial photography to reveal these
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structures. Meteor Crater in Arizona
is one of the youngest; there are cra-
ters in both Canada and the United
States which are filled in with rocks
hundreds of millions of years old.

Another point of interest: the older
books objected to the explosion theory
—in an impact crater, produced by the
collision of a large meteorite or plane-
toid with a planet. the rock explodes—
because “all” lunar craters have cen-
tral peaks, and terrestrial explosion or
impact craters don’t. Well. all lunar
craters do not have peaks, as the pho-
tographs in this book or the topo-
graphic maps of the Moon now being
published by the U.S. Air Force show
very clearly. Baldwin interprets the
peaks as rebound structures. produced
through the millennia by isostatic
forces seeking to relieve the strains in
the rocks under the crater. “Frozen
waves” in the rock. like ripples in wa-
ter, surround the craters on both
Earth and Moon, and on Earth there
are other newly discovered telltales—
shatter cones in the rock, and high-
pressure forms of quartz.

The anti-impact school. which in-
cludes the English astronomer-writer
Patrick Moore and most of the Rus-
sians, has a lot to explain away.

KEY OUT OF TIME
by Andre Norton
World Publishing Co., Cleveland.
1963. 224. pp. $3.50

In parts of this fourth book in the
“Time Traders” series, Andre Norton
comes as close to the magical mood

and manner of A. Merritt as anything
we have had in years. To some, I
know. this is not a recommendation
they resent magic, and the spell cast by
words. But Andre Norton uses words
more sparingly than Merritt did, and
this book may be just the place to try
their savor.,

The four books, nominally juve-
niles, are adventure stories which span
time and space, great mysteries and
strange races. In “The Time Traders,”
Ross Murdock, hero of the new book,
went back into Bronze Age Europe dis-
guised as a wandering trader, in
search of the wrecked starship from
which Soviet scientists were harvest-

ing dangerous scientific secrets. His
success brought mankind of our day
in contact with the star-roving, hostile
empire-builders of the far past, the
Baldies.

“Galactic Derelict” a young
Apache anthropologist, Travis Fox,
went back into the American south-
west of ten thousand years ago to find
other Baldy ships—and be snatched
away in a wild tour of the universe

In

with stops on world after fascinating
world. In “The Defiant Agents,” Fox
and his Apache kinsmen were sent to
colonize one of these worlds. Topaz.
and found that the Reds had sent Mon-
gol pioneers to claim it. Now, in the
fourth book, Time Agents Ross Mur-
dock and Gordon Ashe are back again.
aided by a young Polynesian girl and
her team of telepathic dolphins, to
probe the mystery of another of the
star-worlds. the sea-planet men have
named Hawaika.

is one of the worlds
marked in the Baldy star-atlases—but
the cities and civilizations it must have
had ten thousand years ago have van-
ished. Murdock. Ashe and Karara go

back—rather,

Hawaika

back—
through a Time Gate, and marooned in
the midst of the struggle for power
that must have destroyed the planet.
There are two divisions of the feudal
native race. the land-based Wreckers
with their castles on the crags and the
piratical Rovers. There are the
Baldies, hidden in the background.
manipulating peoples and worlds for
their own unknown purposes. And
there are the Foanna. an ancient
people who may have been or be as
powerful as the Baldies—and who may
be the mysterious lost race whose
traces we have seen in others of Andre
Norton’s fascinating books.

are snatched

Complainers have said there is
“nothing new” in the plots of these
books. If they want van Vogtian en-
tanglements or world-shaking “reve-
lations.” they are right. But the rich-
ness which Andre Norton lavishes on
her portraits of the wonder-worlds of
the Universe. the subtle warmth of the
empathic relations she portrays be-
tween men and mutated animals such
as Karara’s dolphins, and above all

the mysteries she suggests and half-
reveals but does not explain away with
¢lib rationalizations—these, in the
words of another book, are stories, O
my brothers!

FIRST THROUGH TIME

by Rex Gordon

Ace Books, New York.

No. F-174. 1962. 160 pp. 40¢

“First oy Mars,” the first novel by
this English writer, was one of the
best books of its year. The English
title, “No Man Friday,” described its
theme of one man alone on Mars.
Gordon’s second, “First to the Stars,”
was something of a letdown. Now he
is back in good form with “First
Through Time,” though the book is
still not the stunner that his Martian
story was.

Why the author has used an Amer-
can setting for his book. I don’t know.
It is barely possible that the pub-
lisher has moved it, and perhaps more
likely that he was asked to make the
switch from an England that he pre-
sumably knows well. Howbeit, U.S.
government scientists are experiment-

ing with a particle accelerator in a
cave in Tennessee when they discover
that a bubble of space at the focus of
their beam is apparently being trans-
ferred into the future. They send an
automatic  motion-picture camera
ahead, and get a film that shows a
ruined laboratory, a great gap in the
mountain wall, and a strange range of
volcanic peaks where the green hills
of Tennessee once rolled.

Naturally, a man has to be sent
ahead to find out what has happened
and what—if anything—can be done
to prevent the evident cataclysm. It
might have made better sense to send
another camera first, to film the ca-
tastrophe in the act of happening. but
that would simply have stretched out
the wordage. So astronaut Howard
Judgen rides ahead into a time when
a girl scientist’s bleached skeleton
lies on the floor of the ruined cave,
and strange people and a stranger so-
ciety exist outside.

It’s a good story, well handled—
straightforward adventure rather than
satire, though the question of values
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in human society burrows under the
surface of the plot. It’s a pity that it
came out so late in 1962, for it might
be a contender for the “Hugo” as best
a chance to read it before the end of
novel of the year if more people had
the voting.

TIME OUT FOR TOMORROW
by Richard Wilson

Ballantine Books, New York.

No. F-658. 1962. 159 pp. 50¢

Having no awesome position in the
SF world to maintain, Richard Wilson
can relax and roll out satiric enter-
tainments, a dozen of which—from
just about every science-fiction maga-
zine except this one—are assembled
here for your enjoyment. They origi-
nally appeared between 1954 and
1960. Some are almost as short and
snapping as Frederic Brown’s ful-
minating bits. One—“Just Call Me
Irish”—is literally a dog
story.

In stories of this kind, that are not
intended to teach Great Truths or re-
make society, I look for the plus
values. In this lot, the most plus is
“QRM” with its utterly believable
setting in the newsroom of an interna-
tional wire service that through an ac-
cident briefly taps the lines of a sim-

shaggy

ilar service on Venus.

More in the familiar comic Wilson
style are the very short “Kin,” in
which a {rustrated extraterrestrial
robot tries to communicate with ma-
chines on Earth, or “An Abundance
of Good Things,” in which some of
the hazards of bureaucracy louse up
quite another kind of invasion. “The
Tunnel Under the World,” on the
other hand, is a longer and quite un-
believable item that is neither honest
SF nor honest fantasy; “The Big
Fix,” on the other hand, is a quite
satisfactory hybrid. “Wasp” is a bit
too obvious in its parallel between a
wasp trapped in a car and a man in a
spaceship. “Time Out for Tomor-
row,” back in the traditional Wilson
vein, introduces a real time traveler
to a meeting of science fictionists con-
ceivably modeled on New York’s
Hydra Club. “The Best Possible

World” is ingenious but sentimental
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without quite selling its sentiment;
likewise “The Voice of the Dia-
phragm,” whose nostalgia curdles a
little.

Plotwise, the most complex of the
lot—ideal Hollywooder—is
“The Ubiquitous You,” in which six
androids grown from identical cells
turn out to have six entirely different
personalities. What a triumph {for
split-screen.  hocus-pocus!  Compli-
cated is also the word for “The Locus
Focus.” in which a comet’s tail is dis-
appointingly dragged in to explain
some rather perturbing effects. That
should show how seriously Mr. Wil-
son takes all this . . .

for  a

THE DRAGON MASTERS
by Jack Vance
THE FIVE GOLD BANDS

by Jack Vance
Ace Books, New York.
No. F-185. 1963. 102 & 122 pp. 40¢

The shorter part of this Ace Double
was a single-shot “novel” in Galaxy
last year. “Five Gold Bands” was a
typical Startling Stories interstellar
adventure yarn back in 1950.

If you missed “Dragon Masters” in
Galaxy, it is well worth reading here
as an off-trail experience along the
borderline science fiction
and fantasy. We drop in on mankind
in the far future, on a far bleak
world, where the expanding wave of
human empire has met and broken on
the barrier reefs of the reptilian
Basics. The first clashes took place
long ago; now as the two races meet

between

again, men have bred their Basic cap-

tives into many specialized slave-
strains and the Basics have done the
same with men. Underground are the
sacerdotes, who have preserved their
warped traditions of the glory of
mankind before Aerlith, and on the
surface are feudal bickerings that
make a united front against the Ba-
sics unthinkable. It's a grand, spell-
binding job of imagination stretch-
ing, rather like “The Dying Earth” in
tone.

“The Five Gold Bands” is far more
conventional adventure stuff. Donald
Tuck’s “Handbook of Science Fiction

and Fantasy” says there was a pre-
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vious paperback edition in 1953, as
“Space Pirate”. Again it’s the far fu-
ture, and mankind, expanding into
the galaxy, has bred in isolation into
several different and potent strains,
five of which maintain a tense alli-
ance and a joint monopoly over the
space drive that makes interstellar
communication and commerce possi-
ble. None of them—Shauls, Kotons,
Loristani, Badau, or Eagles of Al-
pheratz, five races descended from
the sons of the space drive inventor—
have any use for used-up old Earth.
But it is Paddy Blackthorn, a con-
demned thief from Earth, who kills
the Five Sons and steals the five gold
armlets that hide the secret of the
drive. Then it’s in and out of the hos-
tile worlds, quarry of a cosmic man-
hunt. Swashbuckling fun of the kind
that made Starling famous, a decade
ago.

THE HAND OF ZEIl

by L. Sprague de Camp

Avalon Books, New York.
1963. 222 pp. $2.95

The original version of “The Hand
of Zei” was serialized here in As-
tounding between October 1950 and
January 1951. Avalon has chopped
the serial into two books, “The Search
for Zei” and this concluding volume
under the original title.

Krishna is to de Camp as Barsoom
is to Burroughs—a planet big enough
and strange enough to sire a series of
action yarns, in which an Earth-born
hero blunders. muscles and connives
his way through adventure after ad-
venture. Where Burroughs’ heroes
were more muscular than smart, and
relied heavily on the fact that a Good
Guy will always come out on top in a
tussle with a Bad Guy, de Campian
heroes have muscles but are often too
modest to use them, treat their crises
more as acrostics than as brawls, and
are apt to be startled if a door breaks
down when they put a shoulder to it
and shove.

In the previous installment—and
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volume—Dirk Barnevelt, tame writer
for Shtain Enterprises, is sent to
Krishna to find and bring home his
company’s explorer-founder, captive
of the pirates of the Sargasso-like
Sungar. Zei, Princess of Qirib, is kid-
naped from under Barnevelt’s nose,
and as this new book opens he is es-
caping across the floating weed beds
on improvised skis, with the girl but
without Shtain. The rest of the book
is devoted to the process by which our
hero finishes his original job and
copes with the problem of not win-
ning the Princess, whose husband will
be the entree at his first anniversary
banquet.

It's fun on a rather intellectual
level of tongue-in-cheek action. I'd
rather have seen the less inhibited
Polynesian, Tangaloa, get into the act
more—but I guess Sprague de Camp
just doesn’t feel like a Polynesian.
Too bad.

I hope some paperback publisher
puts the two parts of the story back
together again. It should make one
“fun” book.

THE DREAMING EARTH
by John Brunner

Pyramid Books, New York.
No. F-829. 1963. 159 pp. 40¢

John Brunner is one of the “Three
B’s”—Bulmer, Brunner and Ballard
—who stand high in that new group of

writers who are bringing English sci-
ence fiction back to the top of the
genre after a generation of American
At the moment, the
greatest of these is certainly Ballard,
but Brunner, if less of an artist with

domination.

words, is certainly a handy man with
a plot and action and this is his best.

It shows us a not-so-far-off future
in which the human race has outbred
its resources. Eight billion people are
bursting the seams of the world and
demanding that the United Nations
bring back the good old days when
there was food enough and housing
enough and clothing enough and oil
for furnaces and automobiles and
power to waste on television and
movies. What can be done has been
started too late; legal cannibalism
grows less of a joke every day. And

the narcotics agents of the U.N. have
a new drug on their hands, a mescal-
like product that induces wonderful
dreams, that is being sold at prices
even the poorest can afford. One more
ingredient: the addicts disappear.

Following the struggles of U.N.
agent Nicholas Greville to make sense
out of the nightmare in which he is
involved—an addict wife, disappear-
ing lab animals, a mysterious cult, the
reappearance of one of the vanished
“happy dreams” takers, the hostility
to the U.N. and all its representatives
—we are dragged deeper into a com-
plex situation involving complex peo-
ple. A few paragraphs back I started
to call this “one of” Brunner’s best
and xed out the qualifier. I’ll change
again, to “best yet.”

THE TWENTY-SECOND CENTURY

by John Christopher

Lancer Books, New York.
No. 74-811. 1962. 190 pp. 75¢

This is the fourth book in the
Lancer Science Fiction Library. A
“complete and unabridged” tag sug-
gests that it is a reprint: if so, the

original edition was English—twenty
stories, most of them quite short and
slight, with that after-dinner air that
the English manage especially well.

The first five stories and one other
are a connected series describing cer-
tain exploits in the career of Max
Larkin, United Chemicals field agent
on Venus when we first meet him and
later Manager-in-retirement in Italy
and off-the-record expert in human
relations. These stories are set in a
future run by a managerial society.
The great industrial
United Chemicals,
Products, Agriculture Inc., Genetics
—have replaced and exceeded the na-
tionalisms of the Twentieth Century
with a kind of clan system that di-
vides the world and completely pre-
scribes the behavior of its members.
Max Larkin is the experienced prag-
matist and individualist who works
outside this clan structure as often as
inside it. Always, his greatest asset is
his knowledge of human—and in
“Colonial,” the first story, inhuman—
nature. For some peculiar reason, a

complexes—
Atomics, Lignin

sixth Max Larkin story, ‘“Balance,”
twice referred to in earlier footnotes
as being in another book, turns up
later in this one instead of in its
proper place in the sequence. Indi-
vidually the stories are good enter-
tainment; together they paint a fas-
cinating fresco of a strange society
two hundred years from now.

None of the remaining stories is es-
pecially noteworthy either, but to-
gether they cover most fronts in the
SF field, from the slight-and-senti-
mental “Christmas Roses” and “A
Time of Peace” to “Mr. Kowtshook™
with its freak-of-good-will from space,
hiding out in a small Scottish circus,
the fantasy of a-man-is-what-he-eats
in “Rich and Strange,” the ‘“inside
story” of the Loch Ness monster in
“Monster,” the old warning about
ET’s bearing gifts, given again in
“The $64 Question.” There is a space
murder story in “Sentence of Death,”
the puzzle of an ancient culture that
seems too primitive in “Museum
Piece,” and an ode to the homely vir-
tues in “Blemish.” “The New Wine”
describes a space expedition’s return
to an Earth where telepathy was “giv-
en” to men—and animals. “Weapon”
is one of the wryest and best: a
glimpse of Twenty-second Century
armament. “Rock-a-Bye” and “Begun
Again” are semireligious fables about
a child born of man and Martian and
the last man on Earth. “The Rather
Improbable History of Hilary Kiffer”
is a very short time-displacement
story that begins: “This is a fantastic
story, and not in the best of taste.”

Max Larkin is said to be his crea-
tor’s favorite. I would have been
quite happy with a book of Larkin
tales, probing still deeper into the
crannies of the managerial world that
we see building up around us.

TRIUMPH

by Philip Wylie

Doubleday & Co., Garden City.
1963. 277 pp. $4.50

Needless to say, Doubleday did not
send this book out for review with
the rest of its science fiction, in spite
of its being set in the future, when a
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nuclear slugging match leaves four-
teen people alive in the northern
hemisphere. Nowadays Philip Wylie
is a Big Name, a Thinker and people
have forgotten that he had a hand
in that landmark of a generation ago,
“When Worlds Collide.” The book
isn’t even listed in his page of cred-
its, though “Gladiator,” his super-
man yarn, is there, and so is “The
Disappearance,” and of course “To-
morrow!”

The vitriolic author of
tions of Vipers” has done some re-
thinking of the atomic holocaust
story. The good little town that was
saved in “Tomorrow!” because it
kept up its civil defense program
wouldn’t stand a chance in this new
war. Russia has decided that the
most efficient way to settle the Cold
War is to wipe out all human life in
the northern hemisphere except a
core force of her own people, bur-
rowed deep under Siberia. With the
West out of the way, the Soviet will
be free to threaten the same fate to
the surviving peoples unless they ac-
cept the blessings of total commu-
nism—fast!

“Genera-

Fourteen people are in a fantastic
shelter in the heart of a limestone
hill in Connecticut when the war
starts. It cost a rough guarter of a
billion to build and equip, but a few
technical problems arise even so. To
cope with them we have a Jewish
physicist, a glamorous Chinese math-
ematician, the rugged individualist,
his alcoholic wife and his beautiful
daughter, the latter’s playboy fiance,
an Uncle Tom butler with his Lena
Horne daughter, a Japanese garden-
er’s son, and the meter reader. Later
they dig out the tycoon’s Italian mis-
tress, her boy friend, and a couple of
children.

Once upon a time Philip Wylie
would have had these fourteen “vi-
pers’—standins for the human race
—tear each other to bits out of sheer
cussedness. Instead, they watch the
world do it, via TV; for themselves,
they’re all quite noble. Personal
frictions and technical problems
eliminated, they have one left: how
to get out, with the continent hot and
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nobody answering their radio calls
for help.

Of course, such plot as is here an
such detail as has been stirred in are
secondary to the author’s purpose: a
fictional warning of the consequences
of nuclear war. He would have made
his point much better in an out-and-
out polemic.

THE IMMORTALS

by James Gunn

Bantam Books, New York. No.
J-2484. 1962. 154 pp. 40¢

In four loosely connected episodes,
which began here in Astounding in
1955 with a story called “New
Blood.” James Gunn traces the proc-
ess by which Organized Medicine
brings human—or at least American
—society down in ruins.

His trigger is the discovery of
Marshall Cartwright, the accidentally
immortal man whose blood carries
that repair dis-
eased tissues, drive off old age, re-

gamma globulins
juvenate shriveled glands, grow new
teeth, turn white hair black, and
otherwise bestow the vigor of youth
on those who have transfusions. An
agency is set up through which a
syndicate of aged tycoons hope to
find Cartwright and his children, trap
them, bleed them, and establish a
firm corner on immortality. Mean-
while Medicine is trying to synthe-
size the “elixir” and to find other
routes to a monopoly on forever.
Meanwhile, certain  social
forces are at work. Not long ago the
Pittsburgh Press ran a Saturday fea-
ture: “One in Eight Unable to Pay
Hospital Bills.” It describes the pres-
ent grumblings which develop into a
roar in “The Immortals”—a situa-
tion in which the need for medical
care for the populace is theoretically
met through prepayment plans. But
when people can’t pay, they are le-
gally seized and their forfeited or-
gans put into banks from which the
hospitals can draw replacements for
the played-out parts of their wealthy
and immortalized patrons. The cities
crumble, society goes insane, the
doctors are in a state of civil war in

too,
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which only an armored—and armed
—ambulance will venture out into
the city streets to make a ‘“house
call” on a paid-up subscriber, or to
grab a defaulter for the gut bank.

Part Two, “Donor,” describes the
rise of the National Research Insti-
tute and its efforts to ensnare a
daughter of Marshall Cartwright. In
Part Three, “Medic,” the nightmare
is racing at full speed as an intern
goes out on a house call and finds
himself up to his middle in personal,
medical, political and ethical prob-
lems.

Part Four, “Immortal,” expands
the nightmare into the countryside
—1to the squads of “squires,” sadistic
ghouls and head collectors, to an im-
mortal governor of Kansas or Mis-
souri who is another kind of mon-
ster, to another young dotcor out
from behind the shelter of the Pro-
fession, and back to Marshall Cart-
wright.

Disconnected stories have rarely
been fitted together into as consist-
ent a whole. “The Immortals” is
very nearly one unbearable night-
mare instead of two bad dreams and
a pair of midnight entertainments.

THE JEWELS OF APTOR
by Samuel R. Delany
SECOND ENDING

by James White

Ace Books, N.Y.

No. F-173. 1962.
156 | 100 pp. 40¢

James White’s story about the last
man on Earth shows not the slightest

trace of the nice combination of hu-
mor, imagination, characterization
and sense of the bizarre that made
this English author’s stories about an
interstellar hospital outstanding. His
hero is a physician, put into “Deep
Freeze” until medicine shall have
advanced far enough to cure him of
leukemia; when he awakes, the hos-
pital is staffed only by robots. He
gets them shifted over from a pro-
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gram of caring for him to one of
searching the Universe for traces of
Man and restarting the life process
on a sterile Earth, sleeping through
the millions of years while the pro-
gram doggedly moves along.

The basic “thought variant”—the
last man stimulating a robot society
that replaces him, and that in turn
recreates
enough to carry a long novelette in
the early days of Astounding. It
isn’t now.

Man—would have been

As for the outrageously fantastic,
romantic and gorgeously implausible
yarn on the flip side, to my archaic
tastes it is worth a shelf of “Second
Endings.” This is the one about a far
future—some fifteen hundred years
far—in which nuclear wars have re-

made the Earth and

Primitive religions preserve the mem-

its creatures.

ories of science in terms of magic
and ritual, human and other mon-
sters have formed new and terrible
races, of
Man’s dead past have been solidified,
and a new heroic age is on the face of
the world.

In the portion of Earth known to
the protagonists there are two hered-
itary enemies, Leptar and the grim
island of warlocks. Aptor. A strange
triumvirate enlist in the service of
the incarnation of the Goddess Argo
—the giant, hot-tempered Urson, the
scholarly poet Geo, and the four-
telepathic boy they
“Snake.” Their mission: to penetrate
the temple of Argo’s rival, Hama, on
Aptor and steal the last of three pow-
erful jewels that hangs on the idol’s
forehead. The obstacles: but that is
the story. full of fantastic glimpses
and bits of bizarre beauty, of horror
that has a cleaner side, and with a
denouement that lifts the story out of
itself. For good measure, the snatch-
es of ancient verse that play an im-
portant part in the plot are smooth
and chantable. I want to see more
Delany. ®

the archaic nightmares

armed call
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A PLACE FOR THE SUBCONSCIOUS

continued from page 6

He derived from those postulates
certain conclusions. That his conclu-
sions were absolutely validly derived,
by perfect logic, could be checked. But
there was no means whatever of cross-
checking the process by which he had
abstracted those postulates from the
data.

Kepler’s laws of planetary motion
were simply observational rules-of-
thumb—they were not “logical” or “ra-
tional,” but simply pragmatic.

Newton’s postulates—his “Laws”—
could not then, and can not now. be
provably derived from the data he
used. There is absolutely no known
method of going from the data New-
ton worked with to the postulates he
reached. That his thinking process in
doing so was sound absolutely cannot
be proven, even today. We do not know
how postulates can be abstracted from
data. Men can do it; this we know
as a pragmatic fact. How they do it we
do not know.

Certainly Newton’s postulates were
‘““proven’” in his own lifetime;
“proven” in the narrow sense of
“shown to be useful in predicting real
phenomena in the real universe.”

But in that sense, Ptolemaic astron-
omy had been “proven” too, a millen-
nium or so earlier.

It is because we still do not know
how to do what all men do constantly
in their lives—abstract postulates from
observation—that we can not design
a machine that can think, nor help the
psychotic to re-abstract and correct his
postulates. (And can’t re-abstract and
correct our own false postulates either,
of course!)

In the course of developing com-
puters—modern terminology prefers
that word rather than “robot brains”
—men have been forced to acknowl-
edge gaps in their understanding of
thinking that they were able to glide
over with a swift, easy, “you know
what I mean . . .” previously. There
was the method of “explaining” some-
thing with the magnificent phrase “by

means of a function” so long as you
didn’t have to specify what the func-
tion was, or how it operated.

Robots, however, have a devastating
literal-mindedness. They tend to say.
“Dub :5uimhas . Jsnojibessizitdan’
know what you mean. Tell me.” Even
more devastating is the robot’s tend-
ency to do precisely and exactly what
you told it to do. The gibbering feeling
that can be induced in the man trying
to instruct a robot can be demon-
strated beautifully by a very simple
little business. Makes a wonderful way
of explaining the problems of automa-
tion and cybernetics to a nontechnical
audience—or a technical audience
that’s never worked with that kind of
problem. Try this one in a group some
time:

“Assume that I am a robot. [—like
all robots—follow orders given me with
exact, literal, and totally uncaring pre-
cision. Now each of you, of course,
knows how to take off a coat; all you
have to do is to give me directions as
to how to take off my coat.”

Usually the instructions start with
“Take hold of your lapels with your
hands.”

This is complied with by taking the
left lapel in the right hand. and the
right lapel in the left hand—since the
intended positions weren’t specified.

“No . ..no! Take the left lapel with
the left hand, and the right lapel with
the right hand!”

You do. Taking the left lapel some-
where up under your left ear. and the
right lapel at about the level of your
right-side pocket. When the order is
corrected—i.e., adequate precision and
completeness of instructions have been
worked out—the next step is usually
“Now straighten out your arms.”

This allows of many interesting
variations. You can straighten your
arms out straight in front of you, mak-
ing ripping noises as you do so since
the robot could, we assume, tear the
cloth readily. Or you can straighten
them straight out to the sides, or
straight up—with ripping-noises sound
effects in any case. Or, naturally, any
combination that happens to appeal to
you; the order was positive, but not
explicit.
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Usually about this time the audience
has a genuine realization that stating
explicitly what you mean, in even so
simple a matter as taking off a coat,
is no easy task. From that point on,
the difficulty and frustrations of try-
ing to design automatic machinery
can be understood a lot more sympa-
thetically.

This is the first, and simplest level
of working with a system that is per-
fectly logical, but not rational. The
results the instructor gets are the
logical consequences of the postulates
—the orders—he feeds into the logical-
not-rational system.

Very recently, Dr. Gotthard Gun-
ther, working at the Electrical En-
gineering Research Laboratories of
the University of Illinois, has de-
veloped a formal, codifiable system of
mathematical hyper-logic—I must call
it “hyper-logic” simply to distinguish
the fact that it goes beyond the multi-
valued logics that have been common
heretofore, and possesses characteris-
tics and potentialities never before
available. It is, in effect, a formal-
mathematical map for the design of a
conscious computer. It is, also, a
formal system making possible pat-
tern-type thinking; it may, eventually,
lead to the development of a formal,
codifiable system of abstracting postu-
lates.

The essence of consciousness is typi-
fied by the famous “I think; therefore
I am.” It doesn’t, actually, prove
existence—but it does prove conscious-
ness! It is one thing to think; it is
perfectly conceivable that an entity
capable of thinking did so without the
slightest awareness that it was doing
so. It would be an unconscious thinker.

The essence of consciousness is
thinking, and simultaneously being
aware of that action. Dr. Gunther
points out that consciousness is a re-
flective process—and requires for its
existence (1.) a thinking process, (2.)
a simultaneous parallel thinking proc-
ess observing the first, and (3.) a sys-
tem of relationships between the two
such that the reflection is possible.
(That is, for a mirror image to be seen,
there must be an object, a mirror—
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and light, establishing a relationship
between the two.)

All the standard logical systems,
from two-valued Aristotelian to n-
valued types such as Korzybski and
others have eulogized, have one thing
in common that make consciousness
impossible within them: they are es-
sentially linear systems. “Linear” in
the technical sense of being one-dimen-
sional—all points-on-a-line. (Not
necessarily a straight line—as circular
arguments atest!)

“Goedel’s Proof” that there are true
propositions that cannot be proven
true by any logical process rests, in
essence, on his demonstration that all
possible logical statements can be ar-
ranged in an ordered, numbered
system—that all possible logical state-
ments can each be assigned a unique,
defining number in the sequence of
numbers.

This proof would not apply in a
planar system—a system existing not in
a line, but in a plane.

Since Dr. Gunther’s monograph in-
troducing his work is some two hun-
dred pages long, any description of the
general idea given here is completely
inadequate—and in logical processes,
inadequate is equal to “invalid.”

In vague, general terms, Gunther
has introduced the concept of a hyper-
logical system having not n values
along one linear array, but a formal
system having n values along two
orthogonal axes.

The result is a formal-codifiable
system of describing and relating two
separate, simultaneous linear processes
—because, in a plane defined by two
orthogonal axes, two lines can be de-
scribed, and their relationships speci-
fied.

This makes possible the fulfillment
of a conscious logical process, in a
fully defined,
sense. In other words—the basic de-
scription of the processes necessary for
a conscious, logical machine!

Note carefully: this does not give us
a rational machine yet—but it does
make possible a machine which could
correctly answer the question “Are
you operating?”’

formal - mathematical

Again necessarily in vague, general
terms, the way Gunther has achieved
a meaningful orthogonal axis of analy-
sis is to use the long-recognized true-.
false axis as one of his two.

The n-valued logics have, in essence,
simply divided the ancient true-false
axis of Aristotelian logic into a spec-
trum of n steps. Call the steps truth-
probability, and say Truth ranges
from probability 1.0000 . . . to proba-
bility 0.0000 . . . and there are n logic-
values. But they’re still all on the one
axis from True to False.

Gunther has introduced an orthog-
onal axis. One way of expressing it
—remember the monograph is an ex-
tremely dense, tightly reasoned docu-
ment, and any effort to abstract it to
this necessary extent is inherently in-
accurate—is to say that the orthogonal
axis is relevancy.

In formal logic, there’s the hidden
assumption that any Truth is abso-
lutely relevant—absolutely necessary.
The concept of probability assumes
that if a thing is one hundred per cent
probable, it is one hundred per cent
inevitable.

There’s room for doubt. It may be
one hundred per cent probable—but
entirely irrelevant. A past event, for
example, is one hundred per cent prob-
able—i.e., it did in fact happen—but
that doesn’t mean that it’s relevant to
a present discussion.

Typically, many a logician has said,
“You must agree with me that . . .”
and given a truth-proof of something.

But I can, very properly, assert “I
don’t care whether it’s true or not; it
doesn’t have anything to do with me.”

In order to handle just such real-
world problems as that, we have long
needed some means of formally codify-
ing both the truth-value—probability-
value—of a statement, and its
relevance-value. Means of doing just
that should be developed from the
basic work Dr. Gunther has done.
Means of measuring relevancy, so that
we can say a statement, in a particular
situation, has a “probability-of-truth
value of .9, and a relevance value of .5,
yielding a “meaning value” of .45.”

The present binary type computers
are, in essence, operating on a pure
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true-false system, with no probability-
spectrum built in. (That is, normally,
supplied by the program assigned.)

A conscious-logical system would
have the characteristic of being able to
do logical processes, while observing
that activity logically, and evaluating
the relationship between the two.
Theoretically, such a system would be
capable of self-repair, being able to
observe not only that there was an
error, but what kind of error there
was.

That is, such a machine could be
given overall instructions in the how-
to-take-off-your-coat problem such as
“Do not tear the coat, or overstress
your own components,” and be able to
use that generalized instruction con-
sciously. You can’t get that effect with
a force-limit order; that problem is
typified by the problem of ordinary
household wiring systems and fuses.
The fuse is, in effect, a force-limit
“program” written into the system.
The force-limit is appropriate to the
20-ampere-maximum load of the air-
conditioner motor . . . but will make
a charred mess out of the light-duty
blower-motor in the air conditioner if
it gets into trouble. The fuse has a 20-
amperes-maximum limit instruction;
that instruction is relevant and appro-
priate to the main compressor motor;
it is irrelevant and inappropriate to the
blower motor.

A conscious machine, capable of
applying the test of relevancy to a
problem, could handle such problems.

There is, in this new formulation
part of the overall thinking process,
another highly interesting hint. Psy-
chology has long and acutely been
aware that the conscious mind is by no
means all, or even the most important
part of the total “human mind.” That
there is some mind-structure called by
various names—“‘the subconscious” is
the most widely used—has been pain-
fully evident to anyone trying to define
human behavior and/or thinking. But
there have been various plaints, in
various tones ranging from prayer to
furious blasphemy, as to why God—or
the Devil—ever complicated human
problems by intruding any such ob-
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viously jerry-built unnecessary con-
traption.

The unfortunate part of it is that
conscious thinking simply isn’t able
to control the subconscious. “A man
convinced against his will is of the
same opinion still,” is an old statement
of the problem. You can convince the
conscious and logical mind . . . but
the stubborn, willful, irrational, dam-
nable subconscious remains ia con-
trol!

Dr. Gunther’s formal analysis ap-
pears to suggest the reason for this.

To be conscious requires two sepa-
rate lines of thought simultaneously
operating, with a pattern of relation-
ships operating between them.

This means that the conscious mind
can be conscious only if an immense
computer system, capable of operating
in a planar system, carrying on two-
lines-and-the-pattern-between
taneously is in operation.

And all, actually, to handle one,
linear-logic problem, with cross-check-

simul-

ing.
That

freed of the requirement of maintain-

same computer-mechanism,

ing a two-lines-with-cross-relationships
system, could handle problems of im-
mensely greater complexity—multi-di-
mensional problems, instead of mere
points-in-a-logical-line problems!

But only by turning off the con-
sciousness effect.

In other words, your mind may be
capable of operation in two modes:
1. The Conscious Mode, in which two
separate lines of logical thinking are
operating, with cross-relationships. 2.
Or as a non-conscious system capable
of multi-dimensional thinking, capable
of handling problems of a hyper-logi-
cal order which can neither be solved
by, nor the method of solution repre-
sented to, a logical-linear system.
Remember that all two-dimensional
figures, when projected on a one-di-
mensional, linear system, are abso-
lutely indistinguishable!

And this would mean that you
would have to solve all your more
complex problems by relinquishing
consciousness—i.e., turning it over to
the subconscious—and that many of
the solutions derived by the subcon-

scious planar-type operation of the
mental computer could not be inter-
preted consciously. Only the essential
operating instructions could be trans-
mitted!

Thus Newton abstracted his Laws
from Kepler’s data, and could present
those essential operating instructions,
and could make logical-linear deriva-
tions from them. But he could not ex-
plain how he went from Kepler’s data
to his Laws . . . because that was a
subconscious-planar-hyper-logical
process!

To the planar - thinking subcon-
scious, the conscious mind’s inability
to distinguish between logically-iden-
tical but hyper-logically totally dis-
similar problems must be annoying.
(The shadow of a square on edge is
exactly the same as that of a triangle
of equal base line, a circle of equal
diameter, or a wild doodle of equal
extreme excursion. Measuring the
shadow-lengths would assure you they
were all exactly equal.) The result
would readily explain why a man
convinced against his will—the sub-
conscious knows damn well that
triangle-shadow is not at all like the
circle-shadow—is of the same opinion
still.

A man cannot be convinced by any
amount of data. (Data is merely True;
you haven’t demonstrated that it’s also
relevant.)

Men have long complained that
people act illogically. (Hyper-logical
action would be rational, but not logi-
cal.)

The big trouble is . . . the subcon-
scious system definitely can and does
solve problems the conscious cannot,
but to do it, unfortunately, the cross-
checking system inherent in conscious-
ness is sacrificed.

And because the planar system is in-
capable of cross-checking, it can be
incredibly foolish.

Until someone comes along with a
mind built with a third axis-of-analysis
—a mind capable of relating two
planar thinking processes—we will not
be capable of conscious intuition.

And, of course, he won’t be able to
cross-check his new level of thinking!

The Editor
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BRASS TACKS

continued from page 5

Dear Mr. Campbell:

I was rather puzzled by some as-
pects of Mr. Snell’s letter in the No-
vember issue, though I did not read
the article of yours he was referring
to. He says that “thinking in words”
requires slight motions of the “voice
muscles.” In the first place, what does
he mean by “voice muscles?” Does he
mean the muscles used in all the ar-
ticulators used in speech—including
tongue, velum, uvula, pharyngeal
walls, glottis—or does he mean sim-
ply the vocal cords, which are the ar-
ticulators which supply voicing to our
speech? If he means the whole
works, I am not necessarily in dis-
agreement with the theory of subvo-
calized thinking, although its extent
has not yet been fully measured.
However, the experiments he sug-
gests can prove nothing at all. While
swallowing or holding your breath,
it is still perfectly possible to move
every one of the articulators used in
speech. Of course, you can’t talk
while swallowing, since speaking re-
quires the use of a vibrating air
stream, and in swallowing the mecha-
nisms that provide lung air, pharyn-
geal air or mouth air cannot func-
tion; but there is no reason at all why
the speech organs cannot be moved
simultaneously. While holding one’s
breath. even in a swallowing posi-
tion. it is also possible to use mouth
air (by making a closure with the
back of the tongue, the way Bush-
men ‘“‘clicks” are produced) to pro-
duce brief utterances.

Lest it be argued I am merely
“theorizing,” let me mention I have
tried Mr. Snell’s experiments and
have demonstrated that it is empiri-
cally possible for me not only to
think and write during them, but to
consciously subvocalize.

Don Laycock
® [V ell—that constitutes both a val-
id experimental test, and a theoreti-
cal test of the proposal!

BRASS TACKS

Dear Mr. Campbell :

While I do not think that drink-
ing, or for that matter talking, writ-
ing, or even thinking other thoughts
has any particular effect on the con-
tinual conversation I carry on with
that most interesting of conversa-
tionalists, myself, I am afraid that
merely stating that belief would
cause Mr. Snell [Brass Tacks, Ana-
log, November 1962] to class me
among those people “A bit more
skillful in fooling themselves.”
Therefore I have performed the fol-
lowing experiment, which I invite
Mr. Snell to attempt.

I have found after repeated trials
that it takes me almost fifteen sec-
onds to think, not sub-vocalize. the
quotation, “To be or not to be . . .
what dreams may come must give us
pause.” Then. arming myself with a
glass of water, I attempted the same
experiment, alternating drinking and
dry runs. At first I did stop the quota-
tion, but when I first raised the glass
to my mouth, not when I swallowed.
As soon as the motions of my hand
became automatic, there was no dif-
ference in time between wet and dry
runs. Perhaps the period of time
spent in swallowing was less than I
could detect. but I doubt it.

As much as I would like to appear
unique in my ability to think and
drink, Mr. Snell will have to pre-
form a similar experiment before I
will accept his conclusions.

This
thoughts are
would not be of great value to the
scientists, but I do believe that to say
that all thoughts were sub-vocalized
is a considerable exaggeration.

FrREDERICK NORWOOD
B However, I believe
agreement can be had that drinking
ethanol solutions rather than plain
water, does interfere with thought, as
well as vocalization.

is not to say that those

which sub-vocalized

universal

Dear Mr. Campbell:

I found your editorial, “‘Finagle’s
Factory,” very interesting in many
respects. As you say, the terms of the
“science” are hard to define. We say

we have a democracy, the Soviets
say that no, they have a democracy,
and Britain is just as positive that
they are democratic. You say that one
of the “Finagled Truths of the de-
mocracy concept is that the will of
the people is never wrong.” You also
illustrate this “majority right” con-
cept with the example of Governor
Barnett, the representative of the
people of the state of Mississippi,
acting to instrument their will.

While I am no political “scientist”
I can see the false premise involved.
The democracy to which you refer is
that expressed in idealistic form by
high school textbook writers, that
democracy is “government by the
people.” However, I believe that a
more practical and workable defini-
tion would be “government for the
people.”

By this definition both the Soviets
and ourselves may call our systems
democracies because both govern-
ments serve the people. That the
Soviet government operates under
the philosophy of Communism and
believes that the individual doesn’t
know what’s really good for him has
nothing to do with it.

This definition also makes elected
officials in the United States responsi-
ble for their actions. After election
it is their duty to perform the func-
tions of their office in a manner that
will serve the people, not merely re-
flect the peoples’ often poor judg-
ment in matters of law, economies,
et cetera.

When I vote for a man, whether
on a city, state, or national level, I
like to think that he will exercise his
own judgment and knowledge-from-
experience, not follow my own ill-
informed or poorly grounded ideas
about subjects on which I am not an
authority.

Davip B. WiLLiaMs

B Your last two paragraphs assume
the proposition “The voter doesn’t
know what’s really good for him,”
don’t they? Ifs unfortunate that
only those wise enough to be humble
feel that—the dopes never doubt
their own wisdom.
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breath. even in a swallowing posi-
tion. it is also possible to use mouth
air (by making a closure with the
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men ‘“‘clicks” are produced) to pro-
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ing, or for that matter talking, writ-
ing, or even thinking other thoughts
has any particular effect on the con-
tinual conversation I carry on with
that most interesting of conversa-
tionalists, myself, I am afraid that
merely stating that belief would
cause Mr. Snell [Brass Tacks, Ana-
log, November 1962] to class me
among those people “A bit more
skillful in fooling themselves.”
Therefore I have performed the fol-
lowing experiment, which I invite
Mr. Snell to attempt.

I have found after repeated trials
that it takes me almost fifteen sec-
onds to think, not sub-vocalize. the
quotation, “To be or not to be . . .
what dreams may come must give us
pause.” Then. arming myself with a
glass of water, I attempted the same
experiment, alternating drinking and
dry runs. At first I did stop the quota-
tion, but when I first raised the glass
to my mouth, not when I swallowed.
As soon as the motions of my hand
became automatic, there was no dif-
ference in time between wet and dry
runs. Perhaps the period of time
spent in swallowing was less than I
could detect. but I doubt it.

As much as I would like to appear
unique in my ability to think and
drink, Mr. Snell will have to pre-
form a similar experiment before I
will accept his conclusions.

This
thoughts are
would not be of great value to the
scientists, but I do believe that to say
that all thoughts were sub-vocalized
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I found your editorial, “‘Finagle’s
Factory,” very interesting in many
respects. As you say, the terms of the
“science” are hard to define. We say

we have a democracy, the Soviets
say that no, they have a democracy,
and Britain is just as positive that
they are democratic. You say that one
of the “Finagled Truths of the de-
mocracy concept is that the will of
the people is never wrong.” You also
illustrate this “majority right” con-
cept with the example of Governor
Barnett, the representative of the
people of the state of Mississippi,
acting to instrument their will.

While I am no political “scientist”
I can see the false premise involved.
The democracy to which you refer is
that expressed in idealistic form by
high school textbook writers, that
democracy is “government by the
people.” However, I believe that a
more practical and workable defini-
tion would be “government for the
people.”

By this definition both the Soviets
and ourselves may call our systems
democracies because both govern-
ments serve the people. That the
Soviet government operates under
the philosophy of Communism and
believes that the individual doesn’t
know what’s really good for him has
nothing to do with it.

This definition also makes elected
officials in the United States responsi-
ble for their actions. After election
it is their duty to perform the func-
tions of their office in a manner that
will serve the people, not merely re-
flect the peoples’ often poor judg-
ment in matters of law, economies,
et cetera.

When I vote for a man, whether
on a city, state, or national level, I
like to think that he will exercise his
own judgment and knowledge-from-
experience, not follow my own ill-
informed or poorly grounded ideas
about subjects on which I am not an
authority.

Davip B. WiLLiaMs

B Your last two paragraphs assume
the proposition “The voter doesn’t
know what’s really good for him,”
don’t they? Ifs unfortunate that
only those wise enough to be humble
feel that—the dopes never doubt
their own wisdom.
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true-false system, with no probability-
spectrum built in. (That is, normally,
supplied by the program assigned.)

A conscious-logical system would
have the characteristic of being able to
do logical processes, while observing
that activity logically, and evaluating
the relationship between the two.
Theoretically, such a system would be
capable of self-repair, being able to
observe not only that there was an
error, but what kind of error there
was.

That is, such a machine could be
given overall instructions in the how-
to-take-off-your-coat problem such as
“Do not tear the coat, or overstress
your own components,” and be able to
use that generalized instruction con-
sciously. You can’t get that effect with
a force-limit order; that problem is
typified by the problem of ordinary
household wiring systems and fuses.
The fuse is, in effect, a force-limit
“program” written into the system.
The force-limit is appropriate to the
20-ampere-maximum load of the air-
conditioner motor . . . but will make
a charred mess out of the light-duty
blower-motor in the air conditioner if
it gets into trouble. The fuse has a 20-
amperes-maximum limit instruction;
that instruction is relevant and appro-
priate to the main compressor motor;
it is irrelevant and inappropriate to the
blower motor.

A conscious machine, capable of
applying the test of relevancy to a
problem, could handle such problems.

There is, in this new formulation
part of the overall thinking process,
another highly interesting hint. Psy-
chology has long and acutely been
aware that the conscious mind is by no
means all, or even the most important
part of the total “human mind.” That
there is some mind-structure called by
various names—“‘the subconscious” is
the most widely used—has been pain-
fully evident to anyone trying to define
human behavior and/or thinking. But
there have been various plaints, in
various tones ranging from prayer to
furious blasphemy, as to why God—or
the Devil—ever complicated human
problems by intruding any such ob-
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viously jerry-built unnecessary con-
traption.

The unfortunate part of it is that
conscious thinking simply isn’t able
to control the subconscious. “A man
convinced against his will is of the
same opinion still,” is an old statement
of the problem. You can convince the
conscious and logical mind . . . but
the stubborn, willful, irrational, dam-
nable subconscious remains ia con-
trol!

Dr. Gunther’s formal analysis ap-
pears to suggest the reason for this.

To be conscious requires two sepa-
rate lines of thought simultaneously
operating, with a pattern of relation-
ships operating between them.

This means that the conscious mind
can be conscious only if an immense
computer system, capable of operating
in a planar system, carrying on two-
lines-and-the-pattern-between
taneously is in operation.

And all, actually, to handle one,
linear-logic problem, with cross-check-

simul-

ing.
That

freed of the requirement of maintain-

same computer-mechanism,

ing a two-lines-with-cross-relationships
system, could handle problems of im-
mensely greater complexity—multi-di-
mensional problems, instead of mere
points-in-a-logical-line problems!

But only by turning off the con-
sciousness effect.

In other words, your mind may be
capable of operation in two modes:
1. The Conscious Mode, in which two
separate lines of logical thinking are
operating, with cross-relationships. 2.
Or as a non-conscious system capable
of multi-dimensional thinking, capable
of handling problems of a hyper-logi-
cal order which can neither be solved
by, nor the method of solution repre-
sented to, a logical-linear system.
Remember that all two-dimensional
figures, when projected on a one-di-
mensional, linear system, are abso-
lutely indistinguishable!

And this would mean that you
would have to solve all your more
complex problems by relinquishing
consciousness—i.e., turning it over to
the subconscious—and that many of
the solutions derived by the subcon-

scious planar-type operation of the
mental computer could not be inter-
preted consciously. Only the essential
operating instructions could be trans-
mitted!

Thus Newton abstracted his Laws
from Kepler’s data, and could present
those essential operating instructions,
and could make logical-linear deriva-
tions from them. But he could not ex-
plain how he went from Kepler’s data
to his Laws . . . because that was a
subconscious-planar-hyper-logical
process!

To the planar - thinking subcon-
scious, the conscious mind’s inability
to distinguish between logically-iden-
tical but hyper-logically totally dis-
similar problems must be annoying.
(The shadow of a square on edge is
exactly the same as that of a triangle
of equal base line, a circle of equal
diameter, or a wild doodle of equal
extreme excursion. Measuring the
shadow-lengths would assure you they
were all exactly equal.) The result
would readily explain why a man
convinced against his will—the sub-
conscious knows damn well that
triangle-shadow is not at all like the
circle-shadow—is of the same opinion
still.

A man cannot be convinced by any
amount of data. (Data is merely True;
you haven’t demonstrated that it’s also
relevant.)

Men have long complained that
people act illogically. (Hyper-logical
action would be rational, but not logi-
cal.)

The big trouble is . . . the subcon-
scious system definitely can and does
solve problems the conscious cannot,
but to do it, unfortunately, the cross-
checking system inherent in conscious-
ness is sacrificed.

And because the planar system is in-
capable of cross-checking, it can be
incredibly foolish.

Until someone comes along with a
mind built with a third axis-of-analysis
—a mind capable of relating two
planar thinking processes—we will not
be capable of conscious intuition.

And, of course, he won’t be able to
cross-check his new level of thinking!

The Editor
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The one-piston, no-cylinder space engine
that runs for a year on a pound of gas

This is the Republic pinch-pulse plasma engine. It is
just 9 inches long and weighs 5 pounds.

Its “piston”™ 1s an invisible magnetic squeeze. Many
times each second, it drives a small volume of ionized gas
(plasma) through a narrow exhaust tube at high velocity.
Each pulse of the piston accelerates the engine forward.

It may be powered by energy from the sun, nuclear
reactors, or silver-cell batteries. This power is stored in
a bank of capacitors and discharged into the plasma
chamber at precisely timed intervals. With this controlled
pulse rate, the engine has variable thrust and specific-
impulse values. It can stop and start on command. Its
simple design and construction make it intrinsically

reliable. And it has already undergone extensive tests,

Complete with controls, fuel supply, test instruments
and electrical power source, the engine system has been
operated in an environmental test chamber simulating
actual conditions of space. Control information 1s tele-
metered into the test chamber.

This pinch-pulse plasma engine was built by Republi¢
under contract to the Office of Naval Rescarch. It is the
prototype of a family of engines for satellite propulsion,
stabilization, attitude control and rendezvous-and-dock=
Ing 1n orbit.

One day its descendants will drive ships out beyond
orbit . . . deep into the black vacuum of space.

REPUBLICG

AV'ATION CORPORATION

P -
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