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THE IMPACT OF SCIENCE-FICTION
ON WORLD PROGRESS...

by HUGO GERNSBACK

Axn imperceptible revolution has quietly taken
place during the past 25 years—a revolution prob-
ably unparalleled in man’s history. The revolution
is the terrific impact of Science-Fiction on the world
and world progress. Curiously enough, the agency
responsible for Science-Fiction—the authors, the pub-
lishers, and the readers, seem little aware of this
revolution and the real meaning and import of the
dynamic force that carries it forward.

Let me clarify the term Science-Fiction. When 1
speak of it I mean the truly. scientifie, prophetic
Seience-Fiction with the full accent on Science. I em-
phatically do not mean the fairy tale brand. the
weird or fantastic type of what mistakenly masquer-
ades under the name of Science-Fiction today. I find
no fault with fairy tales, weird and fantastic stories.
Some of them are excellent for their entertainment
value, as amply proved by Edgar Allan Poe and other
masters, but when they are advertised as Science-
Fiction, then I must firmly protest.

Twenty-five years ago, before Science-Fiction had
become an organized and recognized force—the broad
smoothly-flowing literary river it is today—we had
but a weak trickle of occasional stories and here and
there a book or two. It was a rarity when an author
wrote more than one or two Science-Fiction stories.
Rarer yet were series of Science-Fiction books. such
as those of the masters Jules Verne and H. G. Wells.

The truth is that in the early., formative years
Science-Fiction was hardly considered respectable!
Most people, including newspaper and magazine edi-
tors, considered Science-Fiction as a crackpot en-
deavor. It just was not considered serious at the time.
Our big newspapers and mass circulation magazines
thought it beneath their dignity to print such “non-
gense.” Indeed, most authors had the same conviction.
I well remember when, in 1911, I first started to print
Science-Fiction stories regularly in some of my maga-
zines. Most authors approached on the subject agreed
to do a few stories, provided I did not use their real
names!

Little by little this feeling changed. Then, after 1
had brought into life the world’s first Science-Fiction
magazine, “Amazine Srtories,” in 1926, suddenly
Science-Fiction became respectable! The intelli-
gentsia, scientists, professors of various types, became
regular readers—even the mnobility, to wit Leord
Mountbatten, and others, enrolled in the ranks.

For the first time in history there had been

* Address Read Before
10th World Science Fiction Convention,
Chicago, August 31, 1952,

created a pleasant vehicle on which you could ride
into the future uninterruptedly for practically no
money at all.

If you were an engineer, or an industrialist and
had imagination, Science-Fiction often gave you valu-
able hints or stimulated your imagination sufficiently
so you could derive material benefit from it. A number
of inventions, processes, machines thus came to life
thanks to Science-Fiction.

Inventors, manufacturers, and others understand-
ingly do not like to admit that a Science-Fiction story
sparked them into activity, on the road to a new in-
vention or a new machine, but it is an established fact
that a host of Seience-Fiction ideas have been sue-
cessfully translated into paying realities.

There is often a considerable lapse of time be-
tween a Science-Fiection idea and its fulfilimént Thus
it took Jules Verne’s submarine, The Nautilus, so
vividly described in 20,000 Leagues Under the Sea,
27 years to become an actuality. H. . Wells’s public
(i.e., Broadeast) Loud-speakers, so exactly portrayed
in his novel, When the Sleeper Wakes, in 1899,
came into general use only 25 years later. Radar, ac-
curately predicted in all its technical elements in my
novel RALPH 124C 414 in 1911, did not become
a reality till about 27 years later. Many similar ex-
amples can be cited where important inventions,
processes, and trends accurately predicted in old
Science-Fiction stories are commonplace today.

Frequently, too, technical predictions were made
where the author thought only of a single use for the
idea or device. Years later the identical idea may be
used for an entirely different—and much more im-
portant—purpose. | will give only one illustration

“here. In my former magazine, “Science & INVENTION,”

for February 1925, 1 described a fanciful device called
“The Radio Teledactyl.” In reality this was a tele-
doctor—a doctor who visits his patients via radio and
television. In front of the doctor are two articulated
levers which he can manipulate like hands. The
patient would have a similar device in his house (or
in the hospital). The distant teledactyl is watched
by the doctor from his office by 2-way television. It is
operated by radio. Thus he can palpate the patient on
any spot of his anatomy, take the patient’s tempera-
ture, listen to his heartheat, take his blood pressure,
and so forth. The doctor, in short, now has acquired
distant hands.

Nowadays the identical device is used not by med-
Continied on back inside cover
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Liploration of Mars

by HUGO GERNSBACK

(Hlustrarions by Frank R. Paul)

If there is one outside
world about which we
know a great deal. it cer-
tainly is the planet Mars.
Astronomers for ages
have closely scrutinized
our neighbﬁr, while sci-
entists today agree that
the red planet is far ad-
vanced in its evolution. A
dying werld—its proba-
ble civilization is many
hundreds of millions of
years in advance of ours.
What can we expect of
such enlightened civiliza-
tion, its culture, its prog-
ress? How do they build
their canals? How does a
dying world feed its teem-
ing billions? How and
where do Martians live?
What type of transporta-
tion do they use? If Mar-
tians are so far advanced,
why don’t they visit us?
These and dozens of
other burning questions
that have puzzled us for
years are lucidly ex-
plained—o ften most con-
vincingly—by the au-
thor-scientist of this ab-
Q§§se&m“%€é : . . : . ' : sorbing story.

N
Male Martian, He is over 10 jeet tall,

Grego Banshuck,
Explorer
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by way of foretelling our future.”

FAS First to Explore Mars

October 10, 1949, may well be referred to by his-
torians as the most important date of the twentieth
century! On that memorable day, at 4:56 p.m. Moun-
tain Standard Earth Time, the intrepid explorer,
Grego Banshuck, landed his atom-powered space flyer
on Mars, the fourth planet of the solar system.

For obvious security reasons. | have only now
been permitted to tell the full facts to the world.

Financed by FAS, the Federation of American
Scientists, the world-famed physicist-inventor, atomic
pioneer, and explorer had labored for more than a
year on his space flyer in the lonely fastness of Ne-
vada’s Ralston Desert. Here a erew of 22 FAS physi-
cists and college professors toiled valiantly and effi-
ciently in five air-conditioned Quonset huts, These
huts, stocked with food, tools, machine shop, and a
thousand other items, also were the living quarters
for the secrecy-sworn hand of atomic space pioneers.

All supplies, material, food. ete., were flown in
with special helicopters of the U.S. Air Force by hand-
picked personnel. While the entire cost of the project
was financed by FAS, the U.S. Government lent its
complete support. recognizing the great importance
of the historic undertaking.

The Space Flyer

Arrangements made early in 1948 provided that,
if the new and revolutionary space flyer were success-
ful, the U.S. Department of Defense then would take
over the building of all further Banshuck space ma-
chines. In turn, the U.S. would supply the precious
atomic fuel.

For security reasons I am not permitted to state
how the Banshuck atomie flyer operates, nor what the
exact fuel consists of. Only a most sketchy description
is therefore possible:

The historic space machine, christened Mags I,
was blimp-shaped—its smooth outside surface broken
only slightly by three fan-shaped ejection vents and
the radar antennas.

Except for 24 two-inch thick quartz porthole
windows, the Mags I was constructed entirely of tem-
pered titamagnesium 4. It measured 65 feet long by 12
feet in diameter. Its total weight, including its six-
man crew, was approximately 52 tons.

Without question, Grego Banshuck’s greatest con-
tribution to interplanetary space-flight is his brilliant
atom-negative gravitator. He realized years ago that
purely rocket-powered space ships would never be
practical because of the tremendous amount of fuel
required to free the ship from terrestrial gravitation
at the start of the trip. Once out in space—after the
first 10,000 miles—rocket propulsion is comparatively
simple.

Dr. Banshuck is the first to have overcome the
problem, which has baffled astro-engineers for dec-
ades, of developing the concentration of energy ne-
cessary for a successful launching into space heyond
the earth’s gravitational pull

Atom-Negative Gravitator

Using Dr. Einstein’s famed equation, E = me*—
which made the release of atomic energy possible—
Banshuck after long experiments succeeded in dis-
covering the principle of his atom-negative gravitator.
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“The study of Mars proves that planet to ocecupy earthwise the post of prophet . .

_ =

. For it is

—Professor Percival Lowell in his book, “Mars as the Abode of Life.”

Einstein’s E = me? simply means that the energy
contained in any particle of matter is equal to the
mass of the body in grams, multiplied by the square
of the velocity of light. Banshuck kept his eye on that
mass, because mass is intimately linked with gravita-
tion, as any bright schoolboy knows.

For the layman hetter to understand Einstein’s
equation, it can be translated as follows: Take 2
pounds of coal and convert it entirely into energy.
This conversion will yield over 25 billion kilowatt
hours of electrie current—more than all the electric
power plants in U.S. can generate in 60 days, running
day and night without stopping.

But Einstein also proved long ago that energy has
mass! Dr. Banshuck therefore simply juggled Ein-
stein’s E — me? equation in such a manner that his
atomic generator constantly transforms energy into
mass. If a sphere (the space ship) generates and ex-
pels a constant stream of mass at great speed. a tre-
mendous reaction is given to the sphere. Imagine a
10-inch cannon firing, at great speed, a projectile
weighing as much as the Empire State Building. The
resulting back-kick of the gun would be titanie.

Mass-Ejection Propulsion

Banshuck’s principle of mass ejection at high
speed cannot be compared even remotely with a rock-
et which uses only hot gases, and is therefore ludi-
crous by comparison. Rocket propulsion compared
to the atom-negative gravitator iz of the order of
one million to one in efficiency.

Moreover, in all past-projected space rockets, the
weight of the fuel alone was nine-tenths that of the
entire ship! In Banshuck’s atomie space flyer. it is less
than one-hundredth! Furthermore the acceleration at
the start of the flight can be gradual, the speed of the
flyer increasing immeasurably after it has left the
earth’s atmosphere behind.

The curious action of mass ejection is that the
small particles ejected are by no means red hot and
incandescent—as is rocket gas. They are pellets
about the size of buckshol, EACH PELLET WEIGHING
SEVERAL HUNDRED TONS, but only at the moment of
ejection. Moreover, these pellets are solid for less than
one-thousandth of a second. After that their mass dis-
integrates into nonradioactive radiation.

In short, Dr. Banshuck’s generator converts en-
ergy into mass in chain-reaction fashion. In a sense, it
is an atomic bomb in reverse! At the same time, it re-
sembles an atomic pile. because. as in the latter, en-
ergy can be collected and controlled as wanted.

The Historic Flight to Mars

A number of trial flights were made with the
space flyer Mars | early in 1949. The first, extending
only into the stratosphere, was made to test the atomic
plant and the air-worthiness of the flyer.

The second flicht went 200 miles above the
earth’s surface. The interior of the flyer was pressur-
ized at 6,000 feet above the earth, which was also the
pressure maintained on the first interplanetary trip.

The third and last trial flight was at an altitude
of 1,100 miles in the vacuum of space at an average
outside temperature of 260 degrees below zero. The
earth was circumnavigated twice, approximately over
the equator. The first circumnavigation at a speed of



4 miles a second (14.400 miles an hour) took 2 hours
and 10 minutes. The second trip at 6 miles a second
121.600 miles an hour) took 1 hour and 27 minutes
to circle the earth.

The Great Day

Finally on August 22 came the great day of de-
parture. Grego Banshuck had selected for his crew
and companions the five well-known physicists Kars
Gugenchob, Gus N. Habergock, Oskar C. Henbugg,
Grace G. Hucksnob, and Erno Shuckbagg.

The day of departure had no particular astro-
nomical significance. On that date Mars was 170 mil-
lion miles distant from the earth. This distance would
decrease daily till on March 24, 1950, Mars would be
in opposition with the earth at 60 million miles—not
the closest opposition, which will take place on Sep-
tember 11, 1956, when Mars will be only 35 million
miles distant.

The final take-off at 11:15:15 was uneventful and
practically noiseless, if compared with a large rocket
take-off. Like all previous flights, the final one took
place at night to avoid observation by outsiders.

Then the men who remained hehind took over
to record the historie flicht by radio and radar. The
powerful desert station could keep in touch by radio
communication with the flyer’s crew 24 hours a day,
and for 14 hours daily by radar (due to the earth’s
revolution).

Meteoroid Collision

The trip at the maximum speed of 40 miles per
second was caleulated to take about 49.2 days after
leaving the earth.® This was exceeded by only one
day. because of a small mishap.

Six days out, a tiny meteoroid, about the size of a
pea, collided with Magrs I and penetrated the inch-
thick metal shell of the space flyer. Traveling at a
rate of about 42 miles a second—a speed far greater
than that of any high-power rifle bullet—the tiny
missile damaged a B-reactor of the atomic power
plant. The thick rubher layers on the inside of the
flyer’s shell effectively stopped any air loss until final
repairs to the shell were made. But it took almost a
day to repair the reactor itself.

An elaborate radar system automatically veers the
space ship to prevent meteorite collision: hut evi-

* A speed of 40 miles per second in free space is moderate. Meteorites travel up
to 43 miles per second bofore striking the sarth’s atmosphere.

6

Atomic Space Flyer:
Uses an entirely new
principle—Mass Ejection
Propulsion instead of in-
efficient rocket principle.
Atomic generator trans-
forms energy into mass
which propels flver. Note
three radar  antennas
which automatically steer
\hfp to avoid meteorite
collisions. At lower right

Mars with canal network

and its 2 moons: Phobos

and Deimos.

(|l}llll_\' the meteorite shower was so dense at the time
that one small fragment struck the ship.®
Finally on October 9 there was sent the last la-
conic message out of the recesses of the great void:
“Will land on Mars tomorrow 2 p.m. Mountain
Standard Earth time. near Syrtis Major.”
Greco BANsHUCK

The Landing on Mars

(Dr. Grego Banshuck, first human to set foot on
Mars. now personally relates—exclusively for this
magazine—his historic experiences on the Red Planet.
Due to space limitations, only the highlights are pre-
sented here. Full details of the entire exploration trip
will be published soon in a special book authored by
Banshuck and his five fellow explorers.)

The Mags I touched ground on the fourth planet
at 2 p.m. Mountain Standard Earth Time. on October
10, 1949. Yet. 15 hours hefore landing, we had unmis-
takably felt the influence of a superior force, which
kept increasing as we neared Mars.

All six of us felt simultaneously a sensation al-
most mind-numbing. We worked as if in a dream—
mechanically, more by instinet than consciously. The
tele-hypnotic force—for such it proved to be—in-
creased constantly. We could talk to each other only
with difficulty, and felt compelled to do things as if
controlled by some superior will.

We still steered a course—now at reduced speed
—1o effect a landing south of the great triangular con-
figuration Syrtis Major, shown prominently above the
equator on all astronomical maps of Mars. A few
hours before landing, however, a clear and unmistak-
able order filled our consciousness:

* Huge Gernsback, writing in an  editorial article, “‘Radar Possibilities," in
Hapto-Cnarr, May, 1945, was the first 1o point out the great possibilities of
radar for safeguarding rockets in interplanetary flights.

Weight of man: on Earth and his comparative light weight on Mars.
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Hypno-Telepathic Command

“Land your machine on triangular plain near
apex Syrtis Major. Do not leave machine till ordered.”

This hypno-telepathic command. repeated three
times, was recorded by all of us simultaneously.

We steered for the large, red triangular plain as
ordered, making an uneventful landing at 2:04:16
pom.

Through the portholes we noted the brilliant,
but now much smaller. sun in a dark-blue. almost
black, sky. This we had anticipated. as the atmosphere
on Mars is very tenuous and can best he compared
with the upper reaches of our own stratosphere. It is
so thin that no human being could live in it very
long. We noted strange markings on the vermilion-
red ground, which we could naturally not interpret.
We also saw weird flying machines—round, transpar-
ent and cheeseboxlike, with no visible means of pro-
pulsion.

On the horizon were huge shining structures
which seemed to move.

Suddenly five of the flying cheeseboxes descended
upon us and surrounded our “Mars L. They stationed
themselves about 20 feet above our space flyer, form-
ing a complete cirele around us. Soon we were told
telepathically: “Remain inactive while sanitation
process takes place.”

Hot Quarantine
Instantly every metal object gave out long elec-
tric streamers; nonmetal objects—our bodies includ-
ed—glowed with an unearthly, vivid green luminifer-
ence that burned and itched. Our whole insides tin-
gled intolerably. Our
temperatures were soon
at a high fever—we were
burning up. All of us lost
consciousness. How long
we remained in that state,
and what happened while
we were unconscious,
none of us knows.
However. we awoke
with a start, entirely nor-

mal again and imbued
with an extraordinary

sense of well-being. We
told that we

were soon
could now leave our ma-
chine.

We equipped our-
selves with our plastic,
airtight, spherical hel-

mets, strapped on our
oxygen back tanks, put
on warm suits, and un-
bolted the sealed door of our flyer in which we had
lived for the past fifty days.

We stepped out carefully and gingerly. insecure
with our now greatly lichtened hodies. On earth our
average weight per person was 150 lbs.: on Mars—
due to its greatly reduced gravitation—we weighed
only about 53 lbs. now.

Immediately we felt the cold in the thin air and
knew that the afternoon Martian temperature was far
below freezing.

But we had not been prepared for the sight of
the Martians themselves, three of whom now rapidly
strode over to us.

No one could have imagined the grotesque ap-
pearance of this race.

Cholos Indian
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Behold the Martians

Almost 10 feet tall, their huge barrel-shaped
upper bodies were surmounted by a tremendously
ponderous head, shell-like ears almost a foot across,
and—most surprising of all—an elephantine nose 3
feet long. Yet most impressive of all were the stalk-
eyes which projected out of their heads and could
telescope in or out. The huge eyes themselves were
hypnotic in the extreme to us—we could never avoid
their compelling gaze.

From the top of the head sprang two huge insect-
like anlennas—t{w telepathic organs, The mouth was
like a flattened beak.

The entire hody was covered by a wool-like
growth for warmth. The arms and legs appeared
thin and fragile. There were eight fingers on each
hand, while their feet were huge webbed pads.

Later we understood the strange Martian phy-
siques better. The race is very old—with over 2 bil-
lion years of evolution behind it. Due ta the poor
gravitational force of Mars, its atmosphere never had
been dense. To survive, the Martians had to develop
huge lungs: hence the enormous chest, dominating
the entire body.

(On earth the Cholos Indians, living at an alti-
tude of 12,000 feet in the Andes of Peru. have devel-
oped chests much larger than those of other humans.
—Editor)

The huge ears were evolved because the thin
Martian air conducts sound very poorly, Scents and
odors, also travel poorly in the attenuated atmosphere,
hence the long, elephantine nose which must go to
the odor, rather than have the odor go to it.

As arms and legs have performed little physical
work for over a hillion and a half years, they have
gradually atrophied, becoming thinner and thinner.
The huge feet are necessary due to Mars' inferior
gravitation. It would be difficult for the 10-foot Mar-
tians to walk with small feet—the large pads give
them a secure footing. The low gravitation also
accounts for the great ]JO(lll\’ height of the Martians,

The sldlkhlu:, mobile eyes “make for superior
focusing and excellent eye accommodation. Martians
need no glasses: indeed the telescoping eyes act like
two precision bellows cameras.

Telepathic Antennas

Most interesting of all are the telepathic antennas.
They appeared first about a billion vears ago, when
the brain had already enlarged to twice the size of
the prehistoric Martian’s. The present-day Martian has
a colossal brain which in volume is about 914 times
that of the human.

By now the three Martians had advanced up to
us and stood eyeing us as if we were some newly
arrived puppies, There seemed to be a good-natured
smile on their superintelligent countenances, but no
surprise or curiosity whatsoever.

That they seemed to know all about our thoughts,
and indeed all about us as well as our plans, became
quickly apparent. The leader. a majestic figure, and
compelling in the extreme. was distinguished physi-
cally solely by a wide sort of armband on his upper
arm. It had a number of scintillating spots which
changed continuously in color in a strange rhythm.
His two companions stood a little to one side and were
rapidly working some hand instruments attached to
the wrist (thought-recorders—we found out later)

The leader now addressed us telepathically.
While he talked, his antennas waved from side to
side constantly. From time to time he moved his

T




PHOTO FLAGSTAFF OBSERVATORY, FLAGSTAFF, ARIZ.

Mars Canals: Mars, the fourth planet is moch smaller than the Earth. The
latter is 7918 miles in diameter. Mars only 4216 miles. Above we see one
side of the Martian sphere, eriss-crossed in all directions by the vast network
of canals. These canals are real—they have been photographed repeatedly.
The above picture was made when Mars was 47 million miles distant from
the earth, It never comes closer than 35 million miles. Note the two ice caps
at top and boltom, the top is south, the bottom north (as seen through tele-
seope). As the ice of polar cap melis (see page 11), the waters flow into the
canals equatorward. Some of the canals are over 3300 miles long. All canals
are geomelrically straight. They run right through the dark areas which indi-
cate land with vegetation. Note black dots where canals meet at junctions.

head slightly for emphasis. The stalk eyes fixedly
gazed at my own.

Electronic Disinfection

As “secretary” of the Mars Government he briefly
welcomed us, stating that our coming was well known
long hefore we left the Earth. He stated that the
Health Authority required our brief quarantine de-
tention in our space flyer, in order to exterminate
electronically all disease-bearing bacteria and infec-
tion ecarriers.

He went on to say that he would communicate
Martian thoughts to us in such a manner that we
could understand, as far as this was possible, their
civilization, their customs. and their mode of life.
He warned us that we would be able to understand
only very little and that most of what we saw would he
forever unintelligible to us, due to the great evolu-
tionary gulf that separates us.

He would be our steady companion for our entire
stay on Mars and would try to answer all our ques-
tions, as far as he was able.

Flying Cheeseboxes

As he finished talking, one of the flying, round
cheeseboxes settled down near us. Perfeectly ecircular,
it was completely transparent except for the center
portion. About 40 feet in diameter and 15 feet thick,
it had only two slight projections and no visible
propellers or engine. As we approached the flying
box, a round doorlike opening materialized in the
side and we all walked in. Transparent seating ar-
rangements were set all around the inside curved
wall. The individual seats could swivel around coms-
pletely so one could look out over the countryside.
In addition, the seats automatically hugged your hody
as soon as you sat down.

In the center of the machine there was a small
5-foot black object, obviously the engine that drove

the flyer. Several questions to our leader confirmed
this.

“Machine flies by neutro-gravitation,” was the
laconiec answer. “Engine neutralizes gravity of ship,
which then rises by invisible electromagnetic repeller
of wavebeam. By changing angle of beam, ship travels
in any horizontal direction.”

“Who runs it?” was our next question. “I do,”
was the surprising answer, “by telepathic impulses!
I merely concentrate my attention on the telepatho-
amplifier which translates the impulses to steering
device. Machine does the rest.”

We all looked amazed. More and more we began
to feel like six not-too-intelligent puppies set down in
the control room of the Palomar Observatory, trying
to investigate the mysteries of the 200-inch telescope!

The Earthlings—Our Arrival
Causes No Stir

During our rapid trip to our quarters, we learned

Cosmotronic
Microtelesonator
Operator

er

Sk

from our host that our landing on Mars had been
anticipated ever since our first test flight of Mags L
It must be remembered that a civilization over 2
billion years old is so much more advanced than ours,
that little which oceurs on Earth—or for that matter
anywhere in the universe—is hidden from the Martian
supertechnicians and scientists,

Their instrumentation has reached such advanced
stages, such perfection and refinement, that I will give
only a few examples to show what they have achieved
in several spheres.

Their cosmotronic ultra-telescope can pick up
any spot on earth and photograph it. I was shown
cosmographs—faultless pictures of King Solomon,
Moses on Mount Sinai, Cleopatra, Alexander the
Great, and President Truman —all shots taken direct-
ly from Mars.

Their cosmotronic microtelesonators ean pick
up with a radarlike machine actual sounds from any
spot on Earth and make a noise-free recording. As
cosmic waves penetrate steel and granite for many
miles, they have little difficulty in penetrating into our
homes and skyscrapers, recording sound and sight.
Later I was to see actual duplicates of one of our latest
motion pictures taken directly from Mars as the pie-
ture was unreeled at Radio City Music Hall in New
York City! Such pictures (called cosmographs) of
people walking on Earth cannot, of course, be made
when Mars is directly overhead. The Martians take
their pictures when the spot they wish to cosmopho-
tograph is in direct line with their cosmo-cameras,
This is easy to do as the two planets revolve on their
axes. Hence, the Martians wait until the angle hetween
the two planets is at an optimum. This also means that
they may have to “shoot” their pictures through doz-

SCIENCE-FICTION +




ens of city blocks—often even hundreds of miles
through a section of the earth (and perhaps through
Mars). They have even taken cosmographs of com-
plete newspapers while they were being printed!

From all this it must be realized that the Martian
Intelligence Department is well posted on all impor-
tant happenings on Earth. Thus, for instance, every
step taken in our atomic-bomb development was im-
mediately known on Mars!

Why Martians Don't Visit Earth

One of our first questions naturally was: “Why
don’t you visit our earth?”

“We have—innumerable times!” was the not-too-
surprising answer. “We first explored your planet over
475 million earth years ago, in your so-called Paleo-
zoic era, We collected many of your fauna and flora.
Your minerals were of no interest as Mars has identi-
cal ones. Many other trips were made in successive
ages, but we found the procedure boring because your
planet evolved in nearly the same manner as ours,

“Things became more interesting when man ap-
peared, but, here too, human evolution was somewhat
parallel to ours. For over 60,000 years now we have
refrained from actually setting a foot on Earth as we
had done in former ages. There is no valid reason for
personal visits; but when we do make occasional tours,
for special purposes, we never descend below the outer
reaches of your ionosphere, i.e., 200 to 250 miles above
the Earth. At that height you cannot see our nearly
invisible space trajectors. There are three vital rea-
sons why we do not wish to land on your Earth.

“First there is germinal danger for us. Trips to
the surface in past ages have been uniformly expen-
sive to us in explorers killed, due to contraction of
virulent diseases which could not be counteracted
quickly enough by members of our expeditions.

“Secondly. on Mars our average weight is 95
Earth-pounds. On Earth it is 270—too much for our
frail legs to support. Worst of all, your planet’s su-
perior gravitational pull tends to make our large
brains far too heavy for comfort—it paralyzes us! We
compensate for this condition in our space trajectors;
and, if it were ever necessary for us to walk the Earth,
we could do so with gravitation repellers strapped to
our backs. These devices, however are bulky and
make us skip and hop in an undignified manner. Then,
too, we cannot live in your dense air, It gags and
chokes us and makes our hearts race because of its
high oxygen content.

“Worse than this your thick atmosphere deprives
us of most of our customary sun’s ultraviolet radiation
which we get on Mars. To live we must have abundant
ultraviolet rays.

“Besides there is no good reason why we ever
should descend to Earth. You have nothing to offer
us: we have all the Earth information we need, so why
should we trouble ourselves needlessly?

What Happened to Planet V?

“Lastly,” said the great Martian, “humans en
masse are worse than your wild animals. You are still
far too low in the evolutionary scale to suit us. The
human race is wholly too rapacious. too unserupulous
to trust. If you learned too much of our science and
of our present accomplishments, you would most
likely use the knowledge for further deviltry and war-
fare, which latter is obnoxious to us. In the end you
would even try to make war on us, and we then would
have to exterminate you.

“This is exactly what happened when 326 million
vears ago we foolishly befriended the greedy race of
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OPINIONS from MARS COLUMNISTS

(Note. There are no columnists on Mars, because news-
papers do not exist on the fourth planet. News is dissemi-
nated by TELEPATHOCASTS. As Martians do not speak,
but make only birdlike musical sounds, all famous news-
casters are known by three distinctive musical notes.)

DO-RE-MI: “Those pathetic little earth children have
finally arrived in their tin wagon. Do not let us repeat
the historie, bungling mistake we committed with the
race of the fifth planet! Let the representatives of the
vicious, war-ridden human race see and learn only what
is good for their peaceful progress. We must keep from
them everything that they could use for destruction.”

SOL-FA-LA: “It must have been a terrible shock to these
vain Earth kittens that we knew all about their plans and
their coming. Now that their race has discovered atomie
energy, let’s be interested spectators and watch the gory
humans exterminate each other in earnest!”

DO-SI-MI: “In the Earth race we have the best example
of evolution with a curse. All the meanness, all the sell-
ishness, all the destructiveness, all the misplaced vanity,
are distilled into it from its worst forebears, crowding
out all the noble and the good instinets. Of all the races
in the universe, the Earth race oceupies the bottom rung.”

SOL-FA-DO: “l too agree with our High-Control that it
was wige to admit the six humans, purely as an experi-
mental venture. If we can demonstrate to them with our
own example that every thinking race has only ONE
enemy—Inexorable Nature—then perhaps there is hope
for the humans. Yet, knowing their terrible past record,
I hold no illusions. They fight each other rather than
fight Nature, but Nature always bests them in the end.”

MI-SOL-SI: “The Earthlings have the rat’s instinets, Noth-
ing we can do will change that. Let us beware of them and
keep all further Earthlings ont, lest we come to regret it.”

the fifth planet. They had learned most of our science
and for two million years tried to invade Mars—the
last time almost successfully! So we blew up their
beautiful planet—about the size of your Earth, with
three moons—with our then newly discovered cosma-
tomics. Today only billions of particles of this van-
ished world remain, gravitating in the orbit of the
former planet between Mars and Jupiter. Your as-
tronomers call this gravitating debris asteroids.”

Mystery of Mars' Canals Explained

As we were speeding rapidly over the country-
side, we noticed great arrays of fantastic structures—
huge transparent pipes supported by high skeleton
towers. They looked like monstrous aquaducts, but
we were told that they were a planet-wide system of
cosmic energy collectors and transformators. What
looks like a single pipe from a distance, actually are
two, one within the other. The inner pipe contains a
thermic-radioactive liquid which keeps the tempera-
ture of the outer at a constant temperature level. The
outer and larger pipe contains a vegetative type of
thick liquid. Solar heat and its chemical rays and
filtered cosmic radiation cause the constant and rapid
growth of a highly specialized micro-plant life. After
conversion at subterranean chemical plants, it is
processed into proteins, carbohydrates (sugars,
starches, ete.). and other foods. A high percentage of
all Martian food is thus “grown” efficiently.

The countryside abounded with many other huge
energy-sunplants of fantastic design. There were ti-
tanic, revolving, parabolic-lens mirrors to catch the




sun’s heat and rays, The mirrors follow the sun in its
course throughout the Martian day (there are no
clouds due to the extremely thin atmosphere).

Then there were skyscraper structures, shaped
like an enormously tall book. They also revolved, al-
ways presenting their flat transparent sides to the sun.

We also saw curiously shaped towers spaced in
geomeltrical patterns all over the land. At the top of
the towers were arrays of porcupine-appearing rods.
These were sand-storm dissipators.

The surface of Mars is largely desert, the sand of
these deserts being an incredibly fine dust, As prac-
tically no rain ever falls on Mars, the desert dust is a
major problem to the Martians. Even a light wind
raises huge clouds of it. Therefore, the Martians built
these dissipator towers, which by a combination of
electric, cosmic, and atomic energy “lay” the sand
dust that is always present and prevent it from swirl-
ing. By energizing certain towers they succeed, not
only in stopping even big dust storms, but returning
them to their point of origin.

Passing over a number of great Martian canals,
we were naturally eager to understand their real pur-
posze, Professor Percival Lowell, famed American as-
tronomer, had been partly correct in evaluating their
raison d'étre. They were indeed irrigation waterways
to provide water for the parched and water-poor
planet which has no oceans of any kind. To distribute
the necessary water over the entire land surface, the
Martians, by means of atomic energy. blast-fused
the so-called canals which are never deeper than 20
feet. By using atomic heat projectors.” the desert
sands are fused into a homogeneous mass. down to a
depth of 20 feet. Hence the waterways are completely
lined with a thick glasslike mass, which allows no
seepage of the precious fluid.

The canals themselves criss-cross the entire planet
in geometrically straight lines and run from one pole
to the other. The width of the canals varies from 14
mile to 5 miles. Each waterway is tapped at numerous
points along its route with lateral irrigation canals
leading to various plantations,

Plant life, however, is not used extensively for
food purposes by the Martians. as we already have

* This atomic method of consiructing the Martian canals was first suggested hy
Huge Gernsbhack in his novel Baron Minchhausen's New Scientific Adventures,
publithed in the Electrical Experimenter, November. 1916, page 513—26 years
befors the advent of atomic energy.

Blast-Fused Canals: By means
of huge articulated machines, as
large as ocean liners, Martian
scientist - engineers disintegrate
sands, rock and dirt atomically.
Huge 1000-foot latticed booms
sweep atomic “head” in semi-
circles as machine “walks” for-
ward at 3-4 miles an hour. Canals
are 20 feet deep—'4 to 5 miles
wide. run over 3300 miles long.

seen. Even fruit trees account for only an exceedingly
small percentage of the total plant life. The purpose
of the canals is two-fold. First they are used for irri-
gation to create fast-growing, tough, large-leafed
plants, Plant life, as every schoolboy knows, helps to
maintain the oxygen balance in the atmosphere by
the decomposition of carbon dioxide. It does so on
Mars too. The dense plant growth paralleling the
canals for from 20 to 60 miles is also a most effective
barrier for the eternal, distressing dust.

Second, there being no railroads or surface roads
on Mars to speak of—due mainly to the ever-shiftin
desert sands and dust—the big waterways are use
extensively for all heavy freight traffic. All other traf-
fic goes through air.

What Makes the Waters Flow?

" The greatest puzzle of the Martian canals for hu-
mans always has heen: How is the water made to
flow in them? The surface of Mars is perfectly flat,
there are no mountains of any kind. Yet the water
flows in the canals from the north pole right over the
bulging equator during the spring and summer thaws.
The flow is reversed from the south pole during next
season toward the north pole. (Mars, like the Earth,
is a flattened spheroid: the poles are 21 miles lower
than the rest of the globe, according to the late Pro-
fessor Percival Lowell.)

Yet all of us know that water cannot flow uphill
from the north pole. up over the equator, and down
toward the south pole.

The Martians do not use mechanical means to
move the waters—although they could do so if there
were no other means, The problem was solved in a
much simpler manner. Furthermore, Professor Lowell
erred in thinking that enough water could be evapo-
rated on Mars by the sun and be condensed in the
atmosphere, finally to be returned to the two poles
in the form of snow.

The trouble with this theory is that there is only
a pitifully small amount of surface water on Mars.
Furthermore the atmosphere is far too thin now to
form clouds, and has been in that state for nearly
900,000 years. Consequently only a small amount of
water vapor is condensed nowadays and exceedingly
little snow falls on the poles.

The Martians, threatened with extinction, per-
force had to take heroic means to survive. This they
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accomplished almost a billion years ago when the
titanic waterways were first considered.

The plan was as breathtaking in its audacity as
it was grandiose.

The problem resolves itself into four parts:

1. Nearly a billion years ago Mars had two polar
ice caps, as we have on earth today. Century after
century these became smaller as the then-forming
deserts absorbed the waters, never to return them. It
was decided to build a ring of atomie, artificial water
generators at hoth poles. For raw material the Mar-
tians have an almost inexhaustible supply of desert
sand. This is transmuted atomiecally into water at the
poles; the hot water is then conducted into huge ar-
tificial lakes where it freezes solid during the arctic
nights. Titanic artificial moats surround the poles.
These moats—built with atomie blast-fusing machines
—are waterproof : hence. no precious water is lost. All
the canals end in these polar moats.

A Brilliant Solution

2. When the spring thaw comes. the canal ter-
minals rapidly fill up with their life-bearing water.
But the canals have no slope: it cannot flow. Worse
vet, the Martian poles are depressed 21 miles. Hence,
the waters actually must run uphill to start their jour-
ney. We shall see how brilliantly this problem was
solved.

3. To bring the essential water to the distant cities
and industrial plants, the canals were built in less
than two Martian centuries (400 Earth years). entirely
by the atomic blast-fusing process. To understand the
immensity of the project, one must realize that some
of these huge waterways are over 3.300 miles long,
and over 5 miles wide.

4. But the canals themselves would be useless un-
less water flowed in them constantly. And it does so
at the rate of 51 miles a day, or 2.1 miles an hour,
according to accurate measurements made by Pro-
fessor Lowell, at Flagstaff Observatory.

Here the Martian engineers stepped in with elec-
tronic-atomic means. Every 2,200 yards there is built
in at the hottom of the canal an atomo-electronic de-
gravitator. The latter device iz only 1 foot thick but
runs entirely across the canal. It is usually about 10
feet wide (see cut).

Near the pole, the water starts flowing down a
decline, setting it in motion. About 2,200 yards down
the canal, the water moving at the rate of 2.1 miles an
hour hits the first degravitator. This is now energized
for a few seconds. During this short time, the water
hecomes weightless in a varying degree as shown by
broken lines L—more weight at the left: no weight at
all would be registered at the right.

CANAL yWALL WATER LEVEL

o 1 s 1

DIRECTION
FLOW

ELECTRONIC- ATOMIC
DEGRAVITATOR

The effect on the flowing water C is as if the
weightless body of water at B did not exist. C there-
fore pushes B out of the way. This now forms a wave
at D in the second figure. In the meanwhile water A
has moved on. Now wave D collapses—as the degravi-
tator has ceased to operate, It mingles with the lower-
level water A. Its full weight returned, it helps to
push A on its way. In this it is helped by water C.
which acts as if it had been sucked into a vacuum
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Mars lee Cap:
Palar ice melting
in sapring and
summaer. 3000
mile cap reduced
to 150 miles in
314 months. The
melting ice fills
canals withwater.
Photos by Flag-
staff Observa-
tary, Flagstaff,
Aris.

when D was lifted out to form a wave.

Stripped of all technicality, the water degravi-
tator acts as your hand does when you impart a swirl-
ing rotary motion to the water in a hasin.

The amount of power used in one degravitator
is relatively small. All the degravitators spaced along
the canal must work in unison to move the water.

The advantage of the degravitation propulsion of
water is mainly that there are no moving parts, no
machinery. This method also makes it simple to re-
verse the waterflow next season to the other pole.

Martian Housing—Underground Cities of Mars

Our transparent flyer came smoothly to a stop in
a small round plaza on which we saw ten or more
similar transparent flyers either landing or taking off.
Each landed or departed from a colored, round
marker exactly the size of the flyer's circular hase.
Alighting, we immediately found ourselves on a mov-
ing strip which rapidly carried us to a large, circular
opening in the center of the plaza.

Martians. we were told, have their homes nearly
a mile below the planet’s surface where the tempera-
ture is always constant. thus
evading the discomforts of the
severe Martian climate.* The
Martian works on the surface
of Mars, but his home is inside
the planet. Wherever feasible,
Martians have their home di-
rectly below their place of work,
or nearly so. The State frowns
upon all horizontal travel to and from work. Thus,
the Martian office or factory worker merely takes a
constantly moving express platform down to his home
—or up next morning—the trip never lasting more
that a few minutes. There are no traffic problems on
Mars. (Continued on page 61)

* AL the equater the maximum daily temperature may be about 507, falling te
40° or 50° below zere at night, according to Prof. Donald H. Menzel, of Harvard
College Observatory.—Editor.
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Man strives constantly for happiness. Sometimes he moves forward

three steps and slides back two, but he never stops trying. Utopia is

the goal of civilization—the dream of all mankind! Many great

minds—among them Edward Bellamy, Samuel Butler, H. G. Wells,

and Thomas More—have written their versions of Utopia. John

Seott Campbell, scientist and writer, offers here his picture of

Utopia. Ease and plenty for all. The Golden Rule, the umwritten law

of the land. No barriers of race, color. or creed. But is it Utopia?

JOHN SCOTT CAMPBELL

fiction for diversion sinee 1929, wh
The Infinite Brain, to Hugo Gernsback. During the last
war he was Project Administrator at Leckheed Aircraft,
His sapecialties are elecirical and mechanical engineering
and engineering drafting. He is a1 present working en twa
technical engineering books.
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VidoA@l o

I'n Marilyn Mills,” she began without entering
the door. “Howard Sipple’s friend. Something ter-
rible has happened ancFI thought that you might
help ...”

I interrupted to invite her in. As she sat on the
sofa, she drew her feet up under her in a manner
suggestive of an animal settling down. She paused a
moment to gather her thoughts, and then hegan:

“You remember in May I came to ask advice on
a wide-band amplifier for use in certain biological ex-
periments?”

I blinked in surprise. “Why, I don’t believe so. ..
Dr. Dunn dropped in with a question about amplifiers,
but'. . .”

I had never seen the girl before, although Howard
had spoken to me of her. She was good looking, but
she appeared distraught.

“I'm sorry. I keep using the wrong words. Dr.
Dunn came to see you. And you recommended that
Howard build the co-ordinator for him. An excellent
choice. He completed the machine and we have used
it for a week. It has co-ordinated Dunn, Howard and
me. You understand what I mean?”

“I'm afraid not.”

“Well, the co-ordinator is an amplifier and re-
radiator of certain very high frequency oscillations
which take place in resonant structures in the hrain.
It induces oscillations in similar parts of other brains
within range, and so duplicates thought patterns. The
effect is one of exceedingly powerful telepathy,
amounting to a merging of personalities.”

She paused. My face apparently mirrored my
amazement, for she guessed my confusion and smiled
for the first time. “Then Howard hasn’t told you
about it?”

“I haven’t seen Howard in a month. But . . .” I
tried to express my astonishment. I was in fact less
surprised at what she said than at her casual use of
such technical expressions!

“T’ll tell you all about it in a moment. But, for
the present keep this much in mind: you are not talk-
ing only to \'Iarllyﬂ Mills. You are talking to a com-
bination—we call it a combo—of three people, Mari-
lyn Mills, Howard Sipple, and Dr, Robert Dunn—and
Bozo, Dunn’s pet boxer. We are all the same, except
for Bozo, in terms of memory, technical skills, atti-
tudes and beliefs. We are merged! Dunn’s co-ordina-
tor is, I assure you. the greatest discovery ever made.
It is the means of accomplishing the dreams of hu-
manity since Utopia was first thought of. It unites
men's desires and ambitions, eliminates disagreement
and conflict. It will end hate, persecution, and war.

“I became a member quite by accident. I entered
the range of the integrator in Dunn’s lab one night,
when | went there to meet Howard. Thought trans-
mission is really thrilling, Professor . . . thrilling.”

She stopped abruptly and looked at me. I did not
reply at once. | tried to digest this remarkable state-
ment, but even more I tried to identify the elements
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(Illustrations by Tom O'Reilly)

of personality that made it. It was clearly not the
original idea of the usual eighteen-year-old girl. I de-
tected the naive exasperation of the man of science,
inexperienced at world affairs. 1 had felt that way
myzself, some years ago, when several atomic scientists
tried to influence politics. And I also detected the
angry protest of idealistic youth against Ihe turmoil
and uncertainty of our age.

*I think I get the general idea,” I told her. ‘Now,
what has happened 2

“Dr. Dunn has been kidnaped.”

“Kidnaped?” I had expected that the troubles
were hetween her and Howard, or were in some way
a consequence of the weird experiment. “But, by
whom, for Heaven's sake? Maybe it’s some joke.”

She shook her head. “It’s no joke. I saw the men,
that is, Bozo saw them and managed to transmit a fair
picture to me later. They're total strangers—appar-
ently outsiders who read in the Sentinel about the
machine. We should have had the sense to keep quiet.
We should have taken in somebody who knew more
about the world. Here we are—a college professor,
his novice assistant, and me. What a combination of
people to own the secret of the ages!”

I tried to get her back on the track. “But, what
could be the motive? Don’t you know anything about
them?”

“I believe they are what the papers call bunko
artists. Confidence men who sell phony stocks to un-
suspecting buyers, Cheap grifters. They read that we
had developed a hypnosis machine which they figured
would be useful in their business. So they did the
natural thing: kidnaped Dunn and stole the portable
model which Howard just finished.”

“That is serious. They might kill him. Have you
notified the police?”

She shook her head. “That’s the last thing to do.
No, they won’t hurt him. But something even worse
may happen. They took Dunn because they did not
know how to operate the machine. So what will they
do first thing? Plug it in and order him to give a
demonstration.”

“Where is Howard?” T asked.

“In the lab, finishing up another portable co-
ordinator. We're going to find them, hut we’ll need
expert help. And why argue with the police when
tl:ere is a much better way?"” She looked at me, and

I shook my head with determination.

*“You don’t want me. I'm just another college pro-
fessor. What you need is a composite of Sherlock
Holmes, Ahraham Lincoln, Socrates . . .”

“They're all dead.,” said Marilyn, disgustedly.
“Name a few who are still alive.”

“Now look, Miss Mills. Don’t you two start in-
discriminately kidnaping people, t00.”

“But that is our plan. We need more brains and
experience in our combo, so we arranged for a demon-
stration in Washington. Why, there was a chance of
getting the joint chiefs of staff all at once. And then
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this happened. Perhaps they have killed him.”

It was too much for me. “With that sort of pow-
er,” I said, “you don’t have to worry. Dunn will no
doubt come back dragging two reformed confidence-
men behind him.” My fingertips felt cold with the
horror of the idea. *No, Miss Mills,” I said with
studied determination. “l cannot help you. And I
think you need to worry only about the danger of
your machine.”

I hurried her out of the door, for 1 dreaded to
connect myself with such an unknown quantity. Much
relieved by my solitude. I settled down to work again,
Thoughts of Dunn and the girl ran steadily in my
mind.

I recollect Dr. Dunn, in the pleasant warm spring
days, as an amiable, somewhat preoccupied little man
of fifty. He was a research associate in biochemistry.
As my field is electronics, 1 had little contact with
him. In fact, when he first called one day in March,
I could not remember his name. He had a problem in
electronic circuit design, but he knew so little about
the subject that he could hardly deseribe what he
really wanted. At least, I think it was ignorance and
not a desire for secrecy that made him so vague.

Dr. Dunn apparently wanted an extremely wide-
band radio-frequency amplifier. When I had given
him the technical terms, he blandly asked for uniform
response from zero to thirty thousand megacycles. 1
informed him that no such thing had ever bheen
achieved with a single amplifier and suggested that
he review his requirements to see whether they eould
be reduced without impairing the experiment. He
went away, considerably disappointed. promising to
study the question. | returned to my laboratory con-
vinced that 1 had seen the last of the hiologist.

But he came hack exactly four days later. He had
greatly reduced the frequency range, although it was
somewhat complicated by a requirement of small
phase shift. I told him that this design was feasible
and that Howard Sipple, a graduate student in elec-
tromies, could construet it for him. He did, in faet,
help the Doctor. He told me a little about the project
one day in July,

The Doctor was working on hrain waves!

I asked Howard why he needed an amplifier with
a wide range when brain waves were around four or
five eyeles per second.

“Those are just power-supply waves.” Howard
had explained. “They don’t represent thought—just
the: demands made by thinking processes upon the
electro-chemical balance in the brain. According to
Dr. Dunn, chains of nerve cells in the brain net only
transmit direct impulses. they also «ct as oscillators—
tiny radio transmitters which broadeast complex
waves depending upon the thought pattern. These
signals of course are very weak, but when they are
amplified. they are capable. under the right condi-
tions. of exciting corresponding parts of another
brain.”

From that July day until August 27, 1T was in-
creasingly busy with my magnetie research and heard
only casual gossip about Dunn. My work required
complete shielding from all electromagnic fields. The
whole laboratory was surrounded by two shields of
sheet copper and a magnetic sereen of mu-metal. Not
even pipe or wire pierced the shield, as power for
the apparatus came from storage batteries within the
room. Since many of the experiments involved electri-
cal isolation for periods of 36 to 48 hours, I virtually
set up housekeeping, with food and cot, and lived with
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my equipment. Therefore 1 was quite out of touch
with the events of the world. The actual progress of
the so-called combo 1 learned primarily from Bozo,
Dunn’s boxer. By chance he was absorbed into the
combination. His understanding was limited, but in
areas which he could understand. he became literate.
He could not speak, but he understood several thou- ,
sand concrete nouns and verhs. He could read these.
too. He also understood much elementary electronics
and biology. but with many gaps in theory. Several
months after my interview with Miss Mills, Bozo
began to describe his feelings to me, spelling out
words with a pencil tied to one paw.

HERE is the story as | have reconstructed it from
sundry sources.

Now, Dr. Dunn had been kidnaped. The erooks,
who were hoping to use the co-on{inator for their
own purposes transported the Professor to their hide-
out in typical melodramatic style, then ordered him
to show them how the machine worked. Dunn fired
it up willingly. certain that he could subdue the men
by mental concentration, As soon as the co-ordinator
began to hroadeast, all three men awoke to the Nir-
vana of understanding and agreement. The kidnapers
marveled over the magnitude of his plans for human-
ity and promptly forgot their own petty schemes.
Dunn, on the other hand. discovered in these shrewd
and experienced men a practical balance for his ideal-
ism. The con-men’s natural mistrust of authority per-
meated the combo. The plan for a demonstration of
the co-ordinator was therefore abandoned in favor of
a series of clandestine coups!

Dunn and his two new partners held a long men-
tal council of war before they ventured from the hide-
out. The basic plan of action was simple: to envelop
the world leaders surreptitiously in the radiation field
from the co-ordinator. It was plain. of course, that it
was not just a matter of walking up to Stalin, or some
other guarded leader, and turning a switch. They
would first have to make preliminary contacts, with
men who could arrange such a meeting. They realized.
of course, that each new member provided new atti-
tudes, but they felt it unlikely that the basic plan
was in jeopardy.

After several hours of thought, the members of
the combo started off. They withdrew a few thousand
dollars from Dunn’s savings account, and bought rail-
road tickets for Washington. They engaged a drawing
room, and there they turned on the co-ordinator for
another conference.

The moment the hroadecasting began. however,
a new sensation interfered with the first interchange
of thoughts. The three men sensed a new element. A
fourth human bheing was within the radius of the
machine, a human who had been sleeping but whose
mind was now being aroused by the flood of strange
thoughts. The combeo was not apprehensive about the
interloper as they would have been a moment hefore:
as usual, sensing a new personality was exquisitely
pleasant, especially in this case, hecause of the slow
awakening of the new mind. As consciousness un-
folded, the combo could picture the adjoining com-
partment, and feel an easy-going literal personality.
confined in experience primarily to material pleas-
ures, and whose occupation was making heds in pull-
man cars and serving passengers.

It was the pullman porter.

Upon its arrival in Washington, the combo made
no progress, in fact they bungled badly at the start.
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But the great power they wielded could absorb any
number of blunders. Like dislodging a stone to start
an avalanche, it required mere stumbling around to
precipitate the world.

They first attempted to secure hotel rooms to-
gether, but the dark color of the porter barred this,
so. without further delay they checked their luggage
at Union Station and walked toward the Capitol
where Congress was in session.

On the tree-lined avenue leading to the seat of
Government, large and small groups of sightseers
wandered among the usual pedestrians. Taking turns
carrying the heavy co-ordinator, the foursome min-
gled with them. Nevertheless they excited much at-
tention among the spectators. Laboriously they
climbed the marble steps and entered the rotunda.
A milling crowd gaped at the dome and the great his-
torical paintings, and waited for the guided tours of
the building. It was at once obviously impossible to
plug in the co-ordinator and capture a senator. In
fact, the guards viewed the bulky suitcase with sus-
picion. If they were to seize the machine the whole
venture would end!

The combo was about to leave the building when
Jones, the porter, remembered that an acquaintance
of his, a former porter, now worked in the House
washroom, where Ilf-' also shined the shoes of the rep-
resentatives. He quickly whispered to the others (since
telepathic communication existed only while the in-
tegrator was transmitting) and they hurried as un-
obtrusively as possible through Statuary Hall, down
the corridor to the House wing. Here, after a few
wrong turns, the conspirators found the hall behind
the House Chamber and ducked into the washroom.

They were very fortunate. No lawmakers were
there. Only Jones' friend was there, sitting in the
shoeshine chair, reading a newspaper. At the sound
of footsteps, he serambled to his feet in a hurry.

“I'm sorry, gentlemen, but the public is not al-
lowed in here. This room is for ...” He paused at the
sight of Jones.

“Remember me, Horatio?” inquired Jones.

Horatio remembered, but he also remembered
his duty.

“Hiyah, Sam, but we can’t visit in here. You and
vour friends will have to . . . Here. now. what you
doin” over there?” His eye had caught Dunn in the
act of plugging the integrator into a wall outlet. He
made two steps toward Dunn, but suddenly stopped,
cured forever of the desire to restrain other people.
Dunn straightened after checking plate voltage, and
the combo proceeded to absorb its seventh member.

The successful integration of Jones assured them
that their purposes would not be deviated by the ad-
dition of the House washroom attendant. Jones easy-
going mind contributed little, save a sense of physical
enjoyment and a pleasant, primitive trust in Lady
Luck.

Now Horatio stood rooted to the spot. taking
in the flow of thoughts with a happy grin on his face.

With the co-ordinator humming, the combo
waited like a spider for its prey. Almost twenty min-
utes elapsed before the first vietim came. The field
evidently did not quite extend to the washroom door,
for a congressman entered the room and had time
to register brief surprise at the reception committee.
He was caught when the question forming on his lips
was answered more fully and adequately than he
could expect.

The impact of the congressman upon the combo
was much more severe than that provided by the
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other converts. Dunn and his associates received a
most stunning impression of problems and arguments
and compromises, along with a welter of human
faces, many filled with greed or supplication. A door
was suddenly opened upon a world of complex strife,
unresolved difficulties. a world in which tempers were
held by conscious effort, and every act had to be
measured in terms of its effect upon many divergent
forces. It was not a pleasant world and it even shocked
the experienced con-men,

The congressman stared at the others while his
brain whirled. His mind was trained for quick per-
ception and analysis, and he absorbed the others’
thoughts at a remarkable speed. even considering the
aid of the co-ordinator. He had been debating on for-
eign policy, and he obediently fitted Dunn’s plan into
his own matrix of ideas. Yes, his mind said, it can and
must be done, but we will have to be very careful.
First we must get the support of our own executive
branch. I'm only a junior member of the House, how-
ever, and I'd have trouble getting an appointment for
interviews with the right people, but I can ask Rep-
resentative McKenzie, the minority leader, to help
with that.”

With this in mind. the congressman hurried to
the lobby and spoke briefly to one of the pages. In a
moment a grey-haired man came out of the Chamber.
The younger man took him by the arm and spoke to
him earnestly. McKenzie hesitated, but finally came
along. As the washroom door opened, Dunn heard
MecKenzie's voice: “I know, Jack, but I can’t decide
at once. You've got to learn . , ."”

And he was in the field!

Representative Duncan McKenzie proved to he
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a powerful addition to the combo. His view, wider
than that of the younger congressman, was not clut-
tered with detail. Seen through his eyes, lawmaking
was not just a confusion of petty squabbles and pat-
ronage; a broad scheme with steady purpose emerged
from the conflict. McKenzie agreed to the outline of
the combo’s plan, but he pointed out something
which the others had completely missed.

Utopia could not be attained by the world’s lead-
ers. These men, though nominally in control, were
actually lieutenants of a powerful force—the temper
of their people. No dictator’s propaganda machine
could alter the basic nature of the people. And. Me-
Kenzie emphasized, the changes proposed by the Plan
constituted an excursion far beyond anything that
even a dictator could accomplish. People do not lend
themselves to change. even for the better. In history,
many benevolent tyrants gave the people more than
they could assimilate. The story of Count Strensee in
eighteemh-ccntur{ Denmark flitted through McKen-
zie's mind. No, the idea of converting the Security
Council to end the world’s woes was naive and im-
practicable.

MCKENZIE proposed a different course of action,
so bold and direct that it won the instant agreement
of the rest of the combo. They decided to enlist the
aid of executives in both government and business,
for the purpose of building thousands of powerful
integrators. Then they would flood the whole world
with telepathic radiation and bring into unity, not
just the leaders, but all of humanity.

In twenty minutes McKenzie’s idea was fully de-
veloped. Meanwhile, three other people inadvertently
entered the washroom and were ingested by the
combo: two other congressmen and a page boy.

And so it was an hour since Dunn and his three
companions had excited the suspicions of the guards
in the Rotunda. When the little procession of ten
crossed through that same chamber, the guards were
more than ever mystified. But this time they did not
consider interfering, for leading the group was the
magnificent figure, Minority Leader Duncan Me-
Kenzie.

Events in the next few days occurred on an ever-
accelerating schedule. McKenzie arranged confer-
ences with key Government officials in Washington
and made flying trips with several integrators to
New York, London, Paris, and Rome. The combo
grew in strength and experience: we now know it did
not grow in true wisdom. Its development was lateral,
not vertical. Its skill and knowledge were the sum of
the life experiences of many of the world’s most bril-
liant men, but its intuition and insight could not sur-
pass that of the wisest member. Even here, at what
was probably the combo’s golden period, there were
signs of degeneration. From time to time the distin-
guished ministers and business leaders had to take
time off to enjoy each other’s pastimes.

The combo expanded like chain reaction. First,
with one integrator, there was only a single point of
active growth, which wound back and forth across
the world like some monstrous vine. But when it
touched the top managers of the great electrical com-
panies, other buds sprouted. Now, at last, mass manu-
facture of integrators began, and the first produects
were employed to finish the preliminary phase of
the plan.

Within five days the whole of Congress, the Pres-
ident and his Cabinet, and every military man above
the rank of Colonel or Navy Captain. were captive.

To prevent annoyance, the headquarters of the FBI
and the Army’s Central Intelligence Agency were
taken., As a result of this move, came an interesting
amalgamation: Howard Sipple, Marilyn Mills, and
a small combo of twenty were brought into the fold.
The group had been under observation by the FBI
as a subversive organization, and their arrest was im- -
minent when Dunn’s combo took control of the Bu-
reau and its files. Sipple’s organization, it seemed,
consisted primarily of police officers and detectives,
endeavoring to trace Dunn’s abductors.

But now events raced toward a climax, while the
world blundered along unaware of the impending
change. The Security Council was deadlocked over the
American delegate’s request for permission to bring
a tape recorder to the sessions. Dunn succeeded in
realizing his original dream. The visitors’ galleries
were packed with combo members, ready to steer the
Council inte the proper track. Dunn would have
liked to have seen the radiation interrupt one of Rus-
sia’s diatribes, but instead, it started just as the
chairman began to call the afternoon session
to order.

The conversion of the Security Council marked
the high point in the life of the combo. For the first
time in history, a group of brilliant and able men rep-
resenting the highest development of conflicting na-
tional viewpoints, suddenly achieved perfect under-
standing. The assimilation took minutes. Newsmen
bheyond the range of the integrator could not compre-
hend the quiet agreement. Delegates from East and
West then embraced, wept with joy, and swore eternal
friendship. The Soviet delegate proposed an imme-
diate trip to Moscow, and telephoned Malenkov to
prepare a welcome. This demand jolted the Russian
Presidium so severely that orders were prepared for
the arrest of the whole Soviet delegation upon arrival.
Needless to say, these orders were not followed, for
both Malenkov and Molotov came to the airport to ob-
serve this lunacy, and were converted on the spot. The
rest of the tightly-knit Soviet bureaucracy was assimi-
lated within twenty-four hours,

Meanwhile research rapidly blossomed into mass
production. Integrators by the thousand were made
and installed on ships and in aireraft. Newsmen wrote
of developments, especially on diversion of materials,
but after a visit from the combo descended to only
conformative announcements. The days passed in fe-
verish production and positioning of the transmitters
by means of test signals on an innocuous frequency,
until every inhabited bit of land, every ship, every
airplane was in range. At 9 a.m., Greenwich time, Au-
gust 27, Dr. Dunn gave the signal.

Six hours before, 7 p.m. Pacific time, I settled
down in my shielded room for a long test. I was com-
pletely isolated from every electric effect in the
world for a period of 36 hours.

I finished my test at 7 o’clock on the morning of
August 28. The integrators had been operating for 24
hours, until 1 a.m., local time. I escaped the Change
by six hours!

The world was very quiet. The rays of the morn-
ing sun slanted into the hall outside of my lab, illumi-
nating bright specks of dust in the air. Yawning and
blinking in the light, I made my way across the cam-
pus. Nobody else was abroad: there was no life to be
seen, save a flock of pigeons. I glanced at them casu-
ally, and then looked again. Something was wrong—
very wrong. The birds clustered around another ani-
mal—a large grey tomeat! 1 changed course and ap-
proached the animals in amazement. Neither the
pigeons nor the cat were frightened by my presence,
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but they all turned toward me. The cat rose deliber-
ately upon his hind legs and gravely saluted me with
a front paw. At this the birds broke into excited
cooing and chirping, almost like laughter.

For an instant I was horrified; then I remembered
Bozo, and the answer poured over me like a wave.
They've broadcast it! I stared at the cat and birds for
a moment, and then returned the salute and groaned,
*Good morning.”

My wife met me at the door of the house. her
face radiant. “Isn’t it wonderful,” she said. “And to
think that you knew about it from the very start!”

“Anna!” I cried, “you too?”

She nodded happily.

“You should have told me—no, of course not. I
wouldn’t have understood, before. But now every-
thing’s all right. You know what I've been doing this
morning? Calling up people. Old Mrs. Blakeman at
the Bridge Club, who was so nasty last fall about the
musical . . . why, she’s a fine woman, she apologized
to me! Imagine! The way we fought over who was to
be chairman of the membership committee . . . Why,
it was so much work and all I ever got out of the
job was the satisfaction of keeping her from having
it. 1 told her she could have it, but now she doesn’t
want it either. I guess nobody will be chairman any
more!

“Mr. Petrillo, the roofer, who never fixed that
leak, called me—wanted to come over right away and
tend to it. We had quite a talk, all in Italian!™

*“Italian? But, where did you learn Italian?”

“Why, of course. Italian, Russian, Chinese. Nat-
urally we know best the languages that many people
speak. But . . . but why do you ask?”

Anna looked doubtful, then gradually realization
and pity spread over her face. It was an expression
with which I was to become very familiar in the days
ahead.

“Anna, | was in the shielded room last night. I'm

. I'm no part of it.”

I~ the next few days 1 learned something about
the Change. What happened to humanity in a few
charmed hours, I had to figure out by old-fashioned
methods—ohservation, talking, reading. It was a slow
and tedious process, which at first filled me with frus-
tration and bitterness. Everyone was kind and sym-
pathetic, yet I felt like an outsider and a freak. Ev-
eryone answered my questions, showed me the new
co-operative nurseries and recreation centers that were
springing up everywhere. Everyone tried valiantly to
give me some idea of the change that had taken place
in the minds and hearts of men. I could grasp the
immense dissemination of factual knowledge and
technical skills, but the heart of the matter somehow
always eluded me. As I figured it, all of mankind was
included in the magic circle of a single integrated
human personality. When the integrators were oper-
ating, each mind was in actual telepathic contact with
every other mind. Afterward, this close contact ceased,
but immense and permanent changes had been
wrought in every brain. The nature of these changes
could not be put into words, but the consequences
were obvious on every hand.

Thus Utopia came to Earth. Mankind’s ancient
disputes—strikes, crimes, vicious competition, reli-
gious bigotry, inter-racial persecution, and wars—all
were gone! Gossip, backbiting, and the other petty
ways in which people torment one another, vanished
from civilization. It was truly a world of the Golden
Rule. Telepathic communication ceased, but within
each human dwelt an all-pervading sense of unity with
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all life on the planet, animal as well as human.

Dumb beasts were changed in varying degrees.
Dogs and chimpanzees became literate. Simpler crea-
tures merely greeted every human they saw. Over-
night men and animals became vegetarians, abso-
lutely refusing to eat meat.

For a time I wandered alone across the country.
Everywhere 1 was treated with courtesy and friend-
ship, but as the days passed. 1 hecame inereasingly
lonely. People were always good and kind—far better
than they had ever been before—but they were all
alike! 1 felt most strongly the uniformity of my for-
mer close friends and associates, and most of all of my
wife. Anna treated me with the same impersonal pity
that nauseated me. Universal brotherhood indeed ex-
isted, but the old, intense, personalized affections were
gone. | could dimly understand why this generaliza-
tion must follow the erasure of sharp personal dif-
ferences, but 1 still felt lost.

At first my mood did not encourage me to ex-
amine critically the new world, but even in my un-
happiness, the less pleasant aspects of the Change
gradually became obvious. The world was one of
happy confusion. Only essential services were
manned. Trains and public utilities operated in a
haphazard way, according to the pleasure of the tech-
nicians. However, nolmdv minded the inconvenience.
When the electricity went out, there were candlelight
parties. When the streetcars failed, a great share-the-
ride program went into effect. Police were unneces-
sary. The frequent fires were fought with gusto by
whomever happened to be nearhy.

The business and industrial districts of the cities
were almost deserted. A few people went to work from
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habit, but they spent their time playing games and
carousing. As the days passed, I looked for sober
heads to straighten things out:; gradually I realized
there were no “sober heads”—everybody was the
same. When I met one human being, I had met the
entire human race. Friendly, affectionate, utterly
carefree, with no responsibility, no morality. Peo-
ple lived only for the moment. In vain I searched
for the wisdom of the leaders, of the solid citizens
who had kept the wheels turning. But wisdom was
lost, averaged out by the overwhelming majority of
lazy, fun-loving mankind. Individuals such as Dr.
Dunn kept a degree of personal identity and at times
were capable of rational thought, but, like men pos-
sessed by the fairies, they were apt at any moment to
dissolve into complete hilarity.

And so, at last I realized what the combo had
missed during the last days before the Change: they
missed the exceptional men, the few who had climbed
to the surface of the human stream, who gave stability
and direction to the world. The idea existed before
only as a statistical concept: the average man—the
true democratic numerical average—had engulfed, by
sheer weight of numbers, the wisdom and leadership
which had sustained and protected him. Just hefore
the Change the combo had indeed achieved great
knowledge, because it had selected its members. And
then, in one act, it undid all of the good, all of the
millennia of slow, human struggle toward civilization,
by ecapturing poor, happy, stupid, lovable, amoral
mankind!

During the first weeks of Utopia I wanted des-
perately to be integrated into the world combo, and
I asked Dunn to set up an integrator and bring me
in. But he regretfully turned me down, because, he
explained, it required world-wide coverage to tie me
in completely. A partial integration could not do it,
and besides, it would upset whoever was involved to
absorb part of my frustration and inadequacy. He
added, however, that in six months or a year when
the Survivors had all heen discovered, another world
integration would be held.

There were others beside myself! 1 had never
heard the name, Survivor. The news that there were
yet human beings formerly considered as normal,
filled me with excitement, and I at once tried to seek
them out. This was not easy—not because integrated
humanity objected, but because integrated human-
ity simply didn’t care. People were too busy with
their own new happiness to bother about poor Sur-
vivors.

It was more than a month before I came face to
face with a man like myself. He was a very unhappy
gunner’s mate, second class, from a submarine. He
had jumped ship and “gone native” when his craft
made port, three days after the change. The sub had
been on a long practice dive during August 27, and
its crew had been shielded by the steel hull and a
hundred feet of salt water., Where it was now. the
sailor did not know, although he guessed it was in
port, because it was impossible to get stores, fuel. or
even orders at the Brooklyn Navy Yard. We hurried
to New York. Six harried officers lived aboard the
undersea craft, while the crew made merry with the
integrated citizens of Brooklyn.

It required many months of mutual searching
for all of the Survivors finally to find one another.
Besides sixty-seven men from the submarine, there
were forty-one members of a scientific expedition to
the Antarctic who returned four months after the
Change. There were hundreds of slaves freed from

subjugation in a Russian mine, who first discovered
the new order when a committee, headed by Stalin
himself, came to welcome them back to freedom.
There were other groups of people who were shielded
by magnetic effects or tricf:ﬁ of radio transmission.
The total was almost four thousand. The wonder of
it is, not that there were survivors, but that their.
number was so small. The combo had been most
thorough in its coverage.

The Survivors met in small groups at first. Later,
through the organizing ability of Sir Albert Gale,
the head of the polar expedition, we all gathered for
a convention in Arizona. We halfway feared that inte-
grated humanity might object, might in some way see
a threat in the organization of Survivors, especially
since industry and communication were crumbling
into chaos, and there was a growing food shortage.
But our worries were groundless. Ragged and hungry,
but still happy. they waved to us from every roadside
as our cars converged upon the meeting place. When
Dunn heard about us, he offered to advance the date
for our Integration, although by this time disorgan-
ization had progressed to the point where such a
project was a technical impossibility.

At last we all sat together in an open stadium
near Phoenix. I found that my own observations and
views were generally shared by the others. Some were
still in doubt, others still tried to hold to the tinsel
and glamor of the first days, but all listened eagerly
when Sir Albert Gale arose to summarize the situa-
tion.

“I believe,” said Sir Albert, “that we have a valu-
able advantage in ohserving the Change, for we must
be objective to gain understanding. Most of what we
saw at first was truly utopian. We saw the realization
of the dreams of every philosopher since the world
began. It began in a flash of joy so bright that we
Survivors sickened with envy and despair. Even the
physical decline could not convince us that it was all
wrong. The people were still happy after all, and is
not happiness the goal of life? It is our duty to ana-
lyze, for we alone are capable of analysis; we alone
have independent minds to make discussion possible.
Let us consider for a moment the brotherhood of
perfect mutual love and appreciation. It destroyed
much evil indeed, but there is another side to the
ledger. There is motivation, the inner drive, which
makes us work and struggle, and creates the sum of
human progress. Part of this motivation derives from
the physical hungers, for food and a mate. The drive
keeps civilization going is spiritual—the desire to
grow, work, and gain the respect of our fellows. Such
desires often lead to much unhappiness, But they
provide the incentive for achievement beyond imme-
diate need. Civilization is mot built upon carefree
play; it rests upon the labors of men, many of whom
did not know how to play. But now motivation is
gone. We see so-called perfection. What will happen
now? Civilization cannot be statie, it must advance
or fall. Perfection, as with ripe fruit, is followed hy
decay.

“We witness the start of the degeneration. We
watch endless playing and wandering about, and the
breakdown of orderly work. Some things we applaud:
generosity of the rich, sharing of homes. cars, clothing.
But we also see the death of ambition. Every activity
that does not create pleasure at the moment, is aban-
doned. It is tragic to realize that our dreams must
forever remain dreams!

“We Survivors face a dreadful responsibility. Let
me give you the facts of the situation and my thoughts
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as to what we might do to bring order out of chaos.

“Since the Change, the best of our remaining un-
affected scientists have determined conclusively, that
certain brain cells were injured by the integration.
Therefore, even if it were possible to reverse the ef-
fects of the Change. it is doubtful if the peoples of
the world could be restored to mental normaley.

“Fortunately, there is no evidence that the high-
frequency currents which damaged the brain and
caused the Change, have had any effect whatsoever
upon the genes of the body. Therefore, any children
born of such parents should be unharmed.

“We must resist, then, the easy way—the way of
integration. We must await the end of this generation,
and perhaps the end of the next, for our children,
while normal at birth, shall have been corrupted by
the example of their parents. It may be many years
before the last trace of this—this upside-down Utopia
—is gone.

“In the long course of history, this may prove
to be a milestone in man’s social progress, for the
newer generations will follow our prineiples of
brotherhood. They will learn true values of life as
well as the correct scientific method for progress, We

may yet make a world in which the concepts of
brotherhood and tolerance are consciously practiced,
yet with man’s ambition and driving energy must
still be strong and channeled in the proper directions.
“Our responsibility is surely plain to us all. We
must keep records for the day when bewildered man
will ask, *What has happened?’ We must guard
against a reversion to a new stage of savagery ...”

As I was copying these words from my notes, these
words of Sir Albert Gale, a shadow fell across the
room. I looked up guiltily as a Utopian visitor noticed
my manuscript. For an instant fear gripped me, but
1 relaxed and we laughed together. Some of his
friends joined us.

“You know,” I said to the group of happy people
who stood beside me. “I feel just like a conspirator
plotting treason against mankind.”

One chuckled gaily. “We don’t care.” he said.
“You poor Survivors, always reasoning things out!
And your reasoning always makes you so unhappy!
But now, forget all this dreary, sad stuff, and come to
the beach—they've just invented the craziest new

game you ever saw!”

“We witness the start of degeneration.”
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THE BIOLOGICAL REVOLT

by PHILIP JOSE FARMER

The world now enters a new cycle, that of the antibiotics and wonder
medicines. Good as these scientific remedies are, scientists already warn us
that the human body is beginning to manufacture new bacteria, new
microbes, which, in turn, create unknown virulent diseases. Man now eals
more chemicals than ever before. Our daily bread is loaded with chemicals;
the fowl, beef, and particularly pork we eat are all loaded with antibiotics.
In his eagerness to make money, man stops at nothing. When will the
human body revolt and break out in new, loathesome diseases? This is a
serious problem for today’s health scientists. The problem is world wide.

1§

The dark lines of a man's head and shoulders
cut across the brightness. The silhouette hung in the
frame and then bent forward to look into the room.

The figure turned o he would not block the shine.
He looked upon that part of the bed lit by the moon
and upon a woman who slept.

“Barbara,” he whiupered

“Barbara!™ His voice trembled with loneliness.

The woman jumped from bed. scooped up a
gown and slid it on. As she tied the strings across her
bosom, she wheeled upon the man outside. Her voice
was shrill. “Go away, Bill! Go away!”

The recent presence of another man was obvious
—a shirt and a necktie hung on the door knoh. The
piney odor of pipe tobacco remained in the air.

“Barbara, I'm sick. Very sick, I need you.”

She stepped backwards from him, slowly.
“There’s nothing I can do for you. If you were dying,
I couldn’t even hold your hand.”

*It’s not true, Barbara.” His voice was lower and
more controlled, and his eyes were red and hot,
“You could at least take one shot of anti-asp. You
could talk with me without being affected.”

“No, the anti-asp shot is just a trick of yours. If
you loved me, hushand dear, you'd not ask me to take
one shot for you. You know how terrible the asp is!
Do you want me to suffer, too?”

“Barbara! If you knew how lonely I am.”

Trembling, she said, “Besides, how could you
want me now?” She glanced at the door where the
man, Travers, had left.

He gripped the sill tighter, as if the house were
whirling and he didn’t want to fall off.

For the first time, she stepped toward him. She
yelled, “Do you think you are the only one who's
lonely ?”

*No, no—I understand. But remember, Barbara.
we said, ‘for better or worse. till death do us part.””

She screamed. “Get out, Bill. 1 wish you were
+ dead! You are dead, to me! Get out before I kill you
+« . Or myself!” She turned and ran through the door.

2

The man walked alone.
His passage from the house through narrow
woods was marked by solitude and terror. Mosquitoes,

MARCH. 1953

(Illustrations by Frank R. Paul)

Philip Jose urmver

Mr. Farmer has been
hailed as the greatest new
seience-fiction discovery
sinee Stanley G. Weinbaum.
He is at present working
on a Master’s degeer in
Philesophy, with strong
vide-inlerests in semantics,
biology and chemistry.

thirsty, swooped toward him. Closer, they suddenly
angled off and flew away. They wanted none of his
stench. A frog, sitting apart from the path flopped
away panic ked through the weeds. A coon, clinging
to a branch and comp]acenl]y watching the man,
suddenly sniffed. It scuttled up the tree and clung to
the bending tip. This man, Bill Ogtate, was the Asp.

The terror he breathed and sweated with every
second was hig curse. Victim of man’s revenge and
ingenuity, he was doomed for eight years to imbue
with the asp all who came close. His free will had been
violated, but the horrified world could not help him.
Their aympathy and aid came from a distance: no-
body could hold his hand or call him brother.

The Asp was impregnated with that giant protein
molecule called—the asp. It was foreibly injected
into his bloodstream where it spread to every part
of his body. Utilizing the electromagnetic field of the
body cells, the asp attached itself to each cell so that
the host must “share” its field with the uninvited
guest. Many of Ogtate’s eells inhospitably refused.
and the commensals secured a foothold only on about
an eighth of the total.

Bill Ogtate’s weight increased with the swarm of
semivirus. The demand for more energy aroused his
appetite. His metabolism accelerated, and his body,
to control the increased energy-output, released it in
heat and sweat as in exercise. The internal body tem-
perature thus remained normal and constant,

Ogtate’s skin was the primary transmitter of the
“bite,” as this emanation came to be called. Asps
radiated continuously frem him, although the rate
varied according to reproduction. When asps attached
to a certain organ built up to a certain bulk. the host
was unable to endure any more accretion. They threw
the switch, so to say, cut off some power, and weak-
ened the link between the negative and positive poles
of host and guest. Though some asps always clung,
others were kicked off and thus emitted from the Asp.
They left his body via breath, skin, and other means
of voiding. They floated through the air to be breathed
or otherwise absorbed by whatever living thing hap-
pened to be near.

Ogtate himself was immune to the reaction his
presence induced in others. Though burdened by the
giant molecules, his sympathetic nervous system and
adrenal glands. which were particularly affected in
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others, were quite indifferent to the asps. They were
injected inlo(Lia blood along with an antibody. The
antibody depended upon the closed field of the adren-
als for reactivation. Although it could not, unfor-
tunately, kill the asps, it kept them from stimulating
the adrenals. It did not, however. deaden these organs
to other vital stimuli.

Ogtate breathed and sweated as a man must. The
invisible miasma put out long fingers through the air
and plunged them into the lungs and skin of any
living ereature that came near. In a short time the
fingers felt the blood. They wrapped themselves
around the medulla, the inner portion of the adrenals,
and they squeezed.

The effects were immediate. Adrenalin ponred
out, activating the sympathetic nervous system, at-
tached closely to the glands. The person thus “bitten”
felt at once the hardbeating “eart, the shallow and
jerky breaths, cold sweat and rising body tempera-
ture, shaking of body and paling of skin, standing-up
of hair, halting of digestion. loosening of museles,
dilation of pupils.

Above all he felt suspension of reazon.

Added together, the symptoms characterized one
dominant emotion.

Fear.

There was but one thought hody and mind had:
Get away—fast,

Actually, there was no chance for permanent
damage to those who were affected, as long as they
went away before their systems were overstimulated.
The asps attacked only briefly before heing excreted.
To get a hard grip upon the cells. they had to he
suspended in a nourishing fluid and injected into the
blood. The nutrient gave them strength to hook into
the host’s electromagnetic field.

Although the Asp’s bite was at times strong, at
others weak. according to the rhythm of their repro-
duction, he always radiated enough that he could nev-
er be approached by unvaccinated people.

If he were a rabbit, he could safely have hopped
through a den of hungry lions.

But he was a man who would have welcomed
even the company of a lion.

The visor in the front room of the Ogtate house

bonged. Barbara walked into the front room and
g
‘pressed a button. The screen sprang from blankness

“They wanted none of his stench.”
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into full life color. Seemingly, a man stood before her.

“Mrs. Ogtate, 1 am General Yewliss of the Terran
Psychological Corps.” The tones, like the man, were
sturdy and dark. Once you heard them, you didn’t
forget.

She nodded and said, “I've seen you on the news,
General.”

He wasted no time. but like the big red-black bull
he so much resembled, charged at the point. “Mrs.
Ogtate, I'm going to ask you if you will forgive me for
interfering with your free will. Believe me, it was
ahsolutely necessary for the good of Earth.”

“What did you do?”

“Murs. Ogtate, for some time we've had a detector
alarm buried near your house. We call it a ‘rattle-
snake.” When the person whose presence it is set to
detect comes near, it sends out a signal. Its receiver
is this.” He tapped a little box on his wrist. “I've
heen wearing this day and night. Ten minutes ago [
was awakened by its alarm. That meant much to me.
It meant that your husband, undoubtedly the most
important man on Earth, was at your house.”

He paused. then added, “And it implied much
more.”

“What do you mean?”

“Just this. Bill Ogtate finally broke under the
pressure of loneliness and ostracism. He knows that
you, the person he loves more than any other, will
not share his exile, yet he’s desperate enough to make
a hopeless plea.”

Paling, she said, “Have vou been spying?”

His broad swarthy face split showing white teeth,
and his large hand passed over his closely-cropped
black poll with underlying red glints. “Hardly. Even
the military don’t do that now ada) s, Madame. But the
Psych Corps has many resources. One is the Com-
puter of Probabilities, the so-called ‘giant brain’ at
New Delphi. Given all available data, it estimated he
should break down ahout this time. Especially if he
were sick. And that he should come to you.”

Scornfully, she said, “Do you need a machine to
tell you that?”

The General smiled slightly and said, “Your re-
buke is accepted. To tell the truth, I figured it out
independently, too, but one must have the backing of
authority, you know.”

He became brisk. “Would you mind telling me,
Madame, if our surmises were correct? He did make
an appeal, didn’t he?”

The General’s eyes went over her shoulder. She
didn’t turn around, for she knew by the oriental
aroma of cigarette smoke that Tom Travers had come
into the room.

“Yes, you were right,” she said. Her eyes looked
straight into his; her back straightened and her shoul-
ders squared.

He said, “Please don’t get angry, Mrs. Ogtate. |
make no moral judgments, One lives as one must.”

“T'm not interested in what you think. What else
do you want?”

He glanced at her trembling lower lip and said,
“Would you care to sign a waiver over our violation
of your free will? Remember, we are trying to influ-
ence your husband to give Earth the Belos.”

“I know that. Don’t you think the Government
has approached me enough on that subject. And,” she
-uddenlv shouted, “my answer to them is still ‘no’!”

“I'm well aware of that.” Yewliss replied, “That’s
why I didn’t renew the plea. If you'd answer my ques-
tion, Mrs. Ogtate, we could end this. The hour is late.
I'm sure you're anxious to get back to . .. bed.” He
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paused, and she wondered if he shot an amused glance
at Travers from under his lowered lids. Then he con-
tinued, “*And I have to work fast. Earth’s existence is
in the balance.”

His words did not affect her, for he said them so
prosaically. However, she was tired of the subject.
“Send the papers. I'll sign them, pruv:ded I have your
promise you won’t hother me again.”

He spoke quickly. “You have it. Papers won't be
needed. The recording of our conversation is suf-
ficient. Thank you. and goodnight, Mrs, Ogtate.”

Travers came from behind and put his arms
around her waist. Smoke hlew around her face. *“You
need sleep. 1 think I'll make coffee for myself.”

She turned in lns arms and put her head on his
chest. “He saw you.”

“So what? Do people pay much attention to such
things any more?”

“You don’t understand. If I would go to Bill and
say I'd live with him, I'm sure he would turn the
Belos over to Earth. The war would be over. But 1
can’t. They can’t make me do it. I am so lonely. If it
weren't for you, I don’t know what I'd do.”

“Move away with me. Get a divorce.”

She raised her head. Tears sparkled. “I will, Tom.
Tomorrow.”

4

Gathering his thoughts on this strangest of all
stories, Yewliss went to his desk. He pressed a button;
his orderly came in.

“Everything’s ready?”

“Nes eir.”

“What about the woman who’s going with me?”

“The ('ompml; took a long time selecting her,
sir, Seems it had a lengthy priority request to fulhll
first. And your spee ifications were extraordinary, sir.”

“I didn’t say they had to be met to the iota. I
just wanted the nearest thing. This is too hig for
picayunish perfection.”

“We've met them anyway, sir. The womun was
doing medical research on Eros. We finally located
her, She should be here any moment. Eros is at its
closest to Earth now.”

The General unwrapped a cigar. Suddenly, he
stopped. rigid. “Wait a minute!” he roared. “You
said Eros? Doing medical research for the Army?”

“Yes, sir.”

Yewliss breathed deeply and said, “You know her
name?”

*Yes, sir. Here's the information. Major Killison.
She’s even got the same first name as his wife. Bar-
bara. She fits your requirements to a T.”

Yewliss looked as if might throw the cigar in the
orderly’s face. He scowled and said. “That’s all for the
time being, Brown. Notify me when she gets in. Have
her report at once.”

The noncom was puzzled, but glad to escape
from. the office. The Old Fox wasnt living up
to his name. He was more like a big black bull secing
red.

When the door closed, Yewliss stuck the cigar
hetween his thick lips. lit up and drew in and puffed
out smoke through his nostrils like a virgin-eating
dragon. “Barbara Killison, by the gods! Won’t that
make them hold their sides and laugh!”

When the cigar had become a stub of ashes. the
orderly knocked on the door and announced Major
Killison. Yewliss, trying to control the rage in his
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voice said, “Come in!” He rose and faced the door.

The woman was longlegged and narrowwaisted
and deepbreasted. She had thick wavy red hair. She
bore a more than superficial resemblance to Mrs,
Ogtate. She saluted.

Yewliss returned it and then said, “Drop the
formality, Barbara.” He went up to her and took her
shoulders, broad for a woman’s, in his big. dark hands
and looked her in the eyes, level with his. “Barbara,
I'm sorry you had to come all this way for nothing.
Yet, I'm glad for myself. I haven’t seen you in three
months.” He tried to kiss her. but she turned her head.

“What's the matter?” He squeezed his eyes.
“You've met somehody else? Who? Colonel Singh?”

“Don’t be so damned silly-jealous,” she said in a
slow fluid voice. “Do you expect me to kiss you and
then get your blessing to go away and throw myself
at Ogtate?”

He laughed. “So that’s it? Barbara. if | weren’t
in such a hurry, I'd take you out for a drink. We could
have a good laugh over this. No, Barbara,' I didn’t
know you were the one chosen. I sent the specifica-
tions to the Comprob two days ago. Some civilian had
priority over me. When it finally started on my prob-
lem, it took all day to find what I wanted. Then the
military attachés sent a message to you. I didn’t have
time to find whom it'd found. because I've been work-
ing on Project Asp night and day. See? Still mad?”

“May I smoke? Yes. Well, dear, there’s some-
thing you forgot.” She relished the smoke a second
and then let it float. genie-like. from her lovely
mouth. *You forget, I was told what 1 am volunteer-
ing for. I came into this of my own free will.”

“Were you informed you might have to marry
Ogtate?”

t‘[ was. ”

The temptation strugeled on his tongue to =ay
some stupid cliché like “But how eould \0:1"" Fight-
ing it, he walked around his desk and sat down and
put tight fists on the plastic top. “Let me get this
straight. You no longer love me?”

“‘l never did, remember? I did say I'd marry you.
I admired you more than any man in the world. I
think I could respond to you with every response that
marriage demands. Perhaps we could become the
much-talked-about ideal of pﬁ\«(‘llﬂlo"lﬂlh and priests:
one flesh. But I never loved you.”

He murmured. “That’s right. T forgot. I equated
your promise to marry me with a confession of love.”

“That’s not like you,” she said. “The Old Fox
never forgets, they say.”

“The Old Fox has been outfoxed by the one who
can do it best,” Yewliss replied. “Himself.” He un-
clenched his hands, sprem] them out on the desk and
looked down at them. “So I've brought you here only
to turn you over lc) lhf‘ Asp? And I must do my best
to see he takes you?” He ﬂlru(k the desk top. “I don’ t
have to do it! Barbara. I reject you for this mission!”

She walked across the room and sat down in a
chair, which molded itsell about her long curves.
Many a man would obviously have liked to trade
places with it. “Yew, I know you can’t reject me. |
sent a message to New Delphi. The Comproberators
told me the girl next in line was more than fifteen
points off classification. I'm the only one who has a
chance for success with Ogtate. And that chance is
only 60-40. Moreover,” and she leaned forward so
suddenly that the reluctant chair made a popping
sound. “you can’t order me not to. The mission inter-
feres with my personal rights. I'll ask the Comprob for
a review of your order, and it'll verify my stand.”
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He groaned, “Oh, for the good old days, when a
general’s word couldn’t be countermanded by an un-
conscious electronic gadget! Very well, Barbara. 1
wouldn’t try to force you. You're an adult, and you've
free will, modified, of course, by ecircumstances.” He
rose and reached for his cap. “I still can’t understand
why you volunteered. I hoped I meant more to you.”

She rose, too, and. smoothed the top of her cap,
which had been folded in her belt. “What’s the most
important problem of Earth today?”

“You know it’s Ogtate. He must be wheedled into
giving us the Belos. Otherwise, we lose the war and,
quite possibly, become exterminated. The Belos is so
important that the Government may pass a special
case law to force Ogtate to tell. But he can’t be forced.
Drugs or even torture—though that, of course, is out
of the question—would only seramble the equations
in his mind. There’s no way of breaking that post-
hypnotic block.”

“Then why are you so surprised that I volun-
teered ?”

“I'm not, Barbara. It's just that one part of me,
the man that loves you, can’t accept it. The soldier
understands.”

She put her hand on his arm. “I'm really sorry,”
she said in her deep and soft voice. “But I'm just
idealistic enough to hold Earth’s welfare above mine.”

He withdrew a little. “Don’t feel sorry for me.
This affair isn’t over. You're not Ogtate’s yet. Tell me,
if you don’t have to become aspate yourself, will you
still marry me?”

“Dear Yew! I thought your pride would be so
hurt that you would have no more to do with me.”

“It is hurt. But I love you. And you didn’t answer
my question.”

“If I don’t have to be aspated. I'll marry you.”

He clapped his hat on and said, “Good! Major
Killison, will you come outside with me? The copter’s
ready.”

“Yes, sir.” She smiled a little.

S

Outside, they walked upon the broad field, two
forms threading between shiny pools of glass blasts
made by rockets. They wandered heneath an enor-
mous Mississippi moon. Killison gazed at the many
buildings and towering silver needles and said, “All
this was built because of one man?”

He nodded and said, “That’s how important he
is. The military know it, but we can’t beat it into the
heads of our citizens. Most think the war is ninety
million miles off. It is, now, but any day the noses of
Priami ships may materialize out of the air.”

They stepped into the copter and strapped them-
selves in. Yewliss checked the instruments, and then
lifted up the ship.

“According to my men, Ogtate flew back to his
island where he’ll be licking his wounds, and there
we'll help him. Or, rather you will.”

She placed her hand upon her doctor’s kit as if
to make sure it hadn’t dissolved. “How do you know
he's sick 7™

“His wife told me. Besides, the Comprob sub-
mitted he’d be most likely to hreak when he was
sick.”

“I don’t think it’s malaria,” she said. *“I under-
stand there is still some along the Amazon and the
Congo. But there hasn’t been a case on this continent
for forty years. His fever may be psychosomatic.”

*Possibly from an allergy,” he said.

-
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She glanced at him, wondering why he’d said
that. “One of the reasons I volunteered, although by
no means the strongest, was to study the asps. I don’t
agree with my colleagues who maintain that the effect
can't be wiped out.”

“You'll get nowhere. We offered to place him in
a lab where Earth’s best brains would study him. He
refused. He said they might work twenty years before
they found anything. By then, the asps would have
worn themselves out. Besides, they can discover as
much using test animals as they could with him. He
doesn’t want to spend all that time behind glass win-
dows, like an ape in a zoo.”

“Or a snake in a pit.” she added.

“In one way, I don’t blame him. But he hasn’t
been at all co-operative. The main reason he wouldn’t
allow himself to be placed under observation is that
he’s afraid we'll pry the Belos out of him.”

She leaned back and gazed from the window.
“The night is beautiful,” she said. “The moon is giv-
ing herself to every lover in sight. I've never seen a
nightscape like this.”

Then, as if her senses had been talking for her
while she was thinking about something else, she
said, “The major who met me at the transmitter
briefed me. Perhaps you know more than he, a weak-
ness of Ogtate’s that you, as a psych, might have no-
ticed.”

“Tell me what you know. I'll fill in anything
ou’ve missed.” As he looked at her, he fought against

is consuming desire to place his arm around her
shoulders., She was Diana, bright and full at times,
shadowed and crescented at others, far off yet just
beyond tiptoe reach, a blend of majesty and of pas-
sion. If she were to become Ogtate’s, could Yewliss
find her equal? Realist that he was, he knew there
were women just as beautiful and intelligent and
strong-spirited. Many would gladly be his mate; many
could satisfy him in every way and would make him

love them. But they were not Barbara, the only one

he wanted.

Closing her eyes, she talked. “The story as I
know it began about three years ago. The Priami
warned us to stay off Mars, Dr. Erkells, a physicist,
and his assistant, Ogtate, were working on a device
they thought would make interplanetary war impos-
sible, or at least, extremely difficult.”

She opened her eyes and said, “Yew, am I boring
veu? You know all this, of course. It is so fantastic, so
fairy-like. We step into booths, sit down, and, in what
seems to us the next second, we're halfway around the
Earth. or on Callisto or Ceres. And Erkells was going
to wave his black sorcerer’s wand and put an end to
that. Of course, it was for a good cause, but how many
bad deeds are done for good reasons? He even would
have stopped EPB-travel hetween Earth cities, for the
Belos would have distorted the waves so much that
we'd be quite scrambled by the time we arrived at
our destination.

“Nobody thinks about that. If Ogtate tells us the
secret, we defeat the Martians. But we also go back,
for a while at least, to flight on the wings of matter.
Our magical energy-chariots are grounded. Yet few
realize this: they're all so hlasé and talk about week-
ends in Paris or Luna Port as if they were hot-dog
stands down the street. So do I, but now and then |
wake up and catch my breath and say, ‘Babs, can this
be? Is this you, in this age? Why, Babs, Louis XIV
or Pharaoh Cheops would give all they had to he the
commonest citizen of Earth. And wouldn’t Shelley or
Poe or Dunzany or Li Po have signed in blood to step
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through the magical gate of Space and Time annihi-
lated? How can we look around and not run seream-
ing down the street with joy? Babs, this is you, now!’

He patted her hand. “I like you, Barbara. You're
one of the few people I know who arent walking
corpses. You're alive. Your eves aren’t world-shot.
Others live horizontally: you, if you can see what I
mean, live pt‘rp(‘ndltu]url\.

She closed her eves and put her head back. “So.”
she resumed, mdlir{‘n'nll}, “when the war began,
Erkells and Ogtate were working hard on the theory
of their weapon. They succeeded in thinking out the
equations. It was a marvelous invention, and, if given
to both sides, would make interplanetary war im-
possible. Before Erkells could begin work on the prac-
tical part, however, the human element entered—
though, perhaps, it had never been absent.

“Erkells fell out of love with his wife. She knew
it. She knew the young woman he intended to marry
after the divorce. So, because she didn’t want to lose
him, she looked for something to prevent his going to
the other woman. She found help in an assistant of
her husband’s, a man who was on the point of losing
his job because his love-life interfered with his work.
In this case, although Erkells didn’t know it, the
assistant’s trouble sprang from Erkells’ wife. She,
thinking she could trust him because he was fond of
her, asked him to help her. He gave lier an illegal
drug. It was a post-hypnotic affecting thalamocortical
integration. Once it was fed to the scientist. he’d not
he able to resist his wife's suggestion that he abandon

“What savs the Comprob?”
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his bride-to-be and continue happily married to her.

“Sounds Dark-Age-ish, doesn’t it? So it is.
Technologically, we’re in the Golden Age, but people
change slow]\' "They take a long time to come out of
the B[‘uah.

“Unfortunately, the assistant, by means of the
drug, implanted the suggestion that the physicist de-
stroy himself by fire! "m-r(re-.lmn is not easily effected,
and it has little ('hance of success unless there is a
similar, strong neurosis or psychosis already buried in
the subject. This was Erkells ease; as the -assistant
knew. His victim. however, fought his growing in-
sanity. He went to a therapist, and in time the doctor
would have discovered the cause of his aberration.
Not long afterwards, though, Erkells’ copter crashed
while he was flying to the therapist’s office. He died
of radiation-sickness from the broken fuel-tank.

“Before he died. he did something he had sworn
he would never do. He gave the secret of the Belos to
his scientific colleague, Ogtate. The master himsel
had done all of the concluding work on the t"qu.ltmlh
When he surrendered his Lnowled;:e. however. he
made the young man swear he wouldnt give the
weapon to Earth, unless she was in danger of annihila-
tion. Erkells was a pacifist. He believed the whole
conflict was based on misunderstanding and that it
could peaceably be resolved. As bhoth factions had
potentially democratic political systems. they should
be able to avert a cataclysmic war.

“Erkells figured that if the Earth had a monopoly
upon the Belos, it would easily win, for the Priami




would not be able to penetrate our power fields. Con-
quest would therefore he so easy for us that we might
hecome an arrogant, empire-huilding race. We would
lose all the ideals and freedom we have gained in the
last two hundred years. Moreover, he thought the
Priami were no different from Terrans.”

“He had never seen one of those monsters!™ in-
terrupted the General. “Nor one of our Callistan
stations they've bombed.”

“No., that’s certain. Anyway, the assistant and
Mrs. Erkells were sent to a therapeutic institution.
Ogtate was left with the burden of decision. If he
didn’t divulge the Belos until Earth was in danger, he
might he too late, for it took time and organization to
set up the equipment for the field. But if he told
scientists the secret, he might launch the moral down-
fall of his people.”

*Idiot!” said Yewliss. “How can he linger in
mist and moonshine with the threat of bombs?”

“I intend to find out,” she said, and squirmed to
find a more comfortable position. He watched the
shifting of curves, the upthrust of breasts, the rotation
of hips below the slim waist, as she settled back with
a sigh. He closed his eyes and gripped the wheel.

6

“About this time,” she continued, “Ogtate joined
the Militant Pacifists Party. Inasmuch as everyone
knew he alone kept the Belos’ secret, he rose quickly
to a high position in the MP’s. He led them in their
demand to sue for peace at once—even if we had to
forswear all claims to any part of our system. He
thought the Priami—a reasonable race, according to
him—would be so impressed with our generosity they
would come to terms. But his opponents insisted our
contacts with the Priami were enough to prove that
we were dealing with devils.

“Despite this, Ogtate presented to the Council a
law that would halt the war. His opponents claimed
that, if the law were passed, we would he slaughtered.
unless he would hand over the Belos.

“The night before the law was to be considered.
Ogtate was seized by a band of masked men. They
aspated him! People were horrified. They decided to
vote the Council out of office at once, for they sus-
pected that the men who'd done the outrageous deed
were of the same party. That very night. however, the
Priami helium-bombed Callisto. So the government
stayed in power, and the MP’s dissolved from lack of
adequate membership. The government did every-
thing they could to make up to Ogtate. Too late. He
lost his wife and children: Illq friends deserted him;
he was forced to live alone.”

“Here we are,” said Yewliss.

The copter crossed the moonspotted Mississippi
and settled down upon a heart-shaped bit of earth:
Lemons’ Island. Artificially built, it had once heen a
pleasure resort. Ogtate had requested it and got it.
The craft landed in a clearing before a large, white
house built in pseudo-prebellum style. Although there
were lights inside. no one appeared at the doors or
windows,

When the wheels touched, Yewliss took a hypo
from a kit and injected the contents into Killison's
left arm. “It’s 0100, he said. “You have ten hours
before the effect wears off. After that, take no more,
or you'll be sensitized. Second shots have heen tried
on lab animals; they always die.”

“You forget I'm an M.D.,” she said, sharply. She
took her kit and began to climb out.

26

He pulled her back. “No kiss? iy

“If I fail in this mission, we’ll have enough time
for that then. Meanwhile, silly as this may sound, I'd
feel unfaithful to Ogtate if I kissed you."”

“Just a meeting of the lips?” He wasn't sure
whether she was kidding him.

“I put all of myself into a kiss. Nothing’s, held
back.”

“The asp has affected you already,” he said trying
to carry it off with a lau;,ll Even to himself. he
sounded dismal. “Remember.” he called after her, “to
contact me at once if anything comes up.”

She waved goodnight and walked off. A moment
later, his copter whirred away.

General Yewliss set the automatic controls after
leveling out his copter and turned to the visor. Idly,
he twisted the dial until a New York program jumped
upon the screen. It was one of the many discussion
panels filling the air, and this, like most of its com-
petitors, was discussing the Asp and the Belos.
Although the panelers were scientists and intellec-
tuals, they had nothing new to offer. Yewliss listened
with half an ear and then cut them off.

Everybody knew that when Terrans went to Mars,
they found underground colonies of the so-called
Priami. This race had come to the solar system from
a star’s planet system that long ago flared into a nova.
Knowing their fate, the Priami had escaped by means
of a unique form of interstellar travel. Years before
they themselves emigrated, they launched a ship
driven by ion beams and containing automatic energy-
matter wave receivers and converters. Then the beings
were passed from matter into alpha energy-waves and
were beamed to the solar system, which they knew
had planets.

After fifty vears of near-lightspeed travel. the ship
entered the sun’s gravitomagnetic field, which elec-
tron-triggered the machinery. The wave-charts, not as
yet deteriorated by the rather short trip, fed into the
converter. The coded pulses were then metamor-
phosed again into matter: spaceships and crews.

It was during the mid-1940’s, that Terrans them-
selves succeeded in their first experiments with
energy-into-matter conversion. They didn’t know, as
they celebrated feeble success in creating several
atoms from energy and adding them to some carbon
molecules, that the Priami not only anticipated them
by quite a few hundred years but used the classic de-
velopment to survive as a race.

The newcomers, noting the large population, in-
dustries, and quarrelsomeness of the Terrans, ignored
Earth and burrowed into arid Mars. They freed oxy-
gen from the rusty rocks and contented themselves
with sending occasional space ships to report on their
neighbors’ p!‘O'J'lt“'lB

By the time man’s rockets reached Mars, the Pri-
ami were beginning to build on the surface, whose
sterile soil was heing converted to fertility. In several
more centuries they would make of the red globe a
smaller, but green Earth.

Only one thing could destroy them—man.

Strangely, the Martians didn’t fear man’s bombs
or diseases or rapacity. They dreaded a factor which
man himself would never have considered a weapon.

Man was a liar!

The Priami could not lie, or rather, if they did,
it was by a super-effort of will. But then they went into
peychosomatic decline and death, often suicide. Pro-
longed and intimate contact with man would lead to
race extinction.

Nonlying was a culturally-conditioned character-
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istic. Many Priami, realizing they would inevitably
have to face man in numbers, tried to change their cul-
ture. They were determined to teach themselves to
lie and to listen to lies. However, the flexibles met op-
position. The change was delayed so bitterly that it
would be centuries before Mars as a whole would be
a planet of prevaricators. Meanwhile, the Priami is-
sued ultimatums to keep off Terrans. When man, un-
able to take their life-and-death problem seriously,
persisted, the Priami attacked Earthmen in self-
defense. The first interplanetary war had begun.

Independently. Terra evolved its energy-matter
converters and transmitters. During the mid-twentieth
century seientists photographed individual atoms with
electron microscopes. Out of these were born elec-
tronic scanners that could “blueprint” the most com-
plicated matter. Combining these with the converters,
the scientists could disintegrate a rocketship, atom by
atom, and beam them in pulses, to be reassembled at
a distance,

By Yewliss’ time, they proved that electrons con-
sisted of points of convergence in lines of foree or
energy waves, They formed positive and negative con-
vergence points from energy to build atoms, and so
on up the scale of size to complete man.

Humankind was justly proud of this achievement,
but soon found that the EPB-converters could only be
set up on Earth, Luna, Mercury, Venus, Jupiter’s moons
and some of the asteroids. The Priami had stations
and colonies on every other hody worth occupying.
They warned that if man transgressed. a converter
ship would drop close to Earth and would materialize
a whole fleet of war-vessels,

Earth could do the same to Mars. but retribution
would follow.

There was a stalemate. Yet, a move could be
made, and Terra could make it. She knew of a new
weapon that could nullify enemy Energy-Pulse-Blue-
print Realizers, while her own dropped unmarked
upon Mars. It was called the Belos, the Greek word
for weapon. The principle of the Belos was known
quite well. The application was not,

According to theory, a series of tremendous gen-
erators from North Magnetic Pole to South Magnetic
Pole, geared thus to the Earth’s electro-magnetic field,
would produce a shell of energy around the globe.
This shell corresponds, for various scientific reasons,
with the ionosphere, and would work on a principle
first deduced in the 1940’s by two British astron-
omers. This was the idea that the universe was ex-
panding and being kept from entropy because hydro-
gen atoms were continuously forming in space. Later,
scientists found that it was, instead, electrons that
formed de nove. These, along with some short-lived
subatomic particles, came into being when gravito-
magnetic lines of force converged.

Founded on this discovery, the Belos shell con-
sisted of shifting electro-magnetic stresses. statically
bound to cross enough energy waves so particles
would be “created”. [hurs. if a Priami materializer-
rocket penetrated the Earth’s atmosphere with the
intention of converting a huge fleet in the air, before
the Terrans could do anything about it, the attack
would be thwarted. The Belos would generate “endo-
statie”, mixing the matter with foreign particles, then
adding or subtracting electrons from the new config-
urations, making accurate materialization impossible.

If the converter-ship stayed far out of the Belos,
it might as well not leave its home port, for Earth
radar would pick up the distant Martians, and send
interceptors. To be effective, the invaders should come
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into being at close range. but as long as the third
planet had the Belos, they could do it. Only one man
knew how to put the Belos into operation. He would
not tell. His name was Bill Ogtate.

7

Bill Ogtate was sitting at a little table, contem-
plating a queen, when he heard a copter cutting the
air outside. “You'd hetter take off.” he said to Smlth
his opponent.

Smith withdrew a three-fingered hand from a
king. “Take off? That means fly? Remove? Unveil?
[mitate?”

“’Fl} Flee. Run. Dismiss your«olf i

“Dismiss Smith? Ah, go away! But who would
visit you?"

“Well, you have.” said Ogtate. He smacked his lips
as if his mouth tasted bitter.

Smith stood up. There was a strong light behind
him. The pulsing of his green-blue bloodstreams and
the slow squeezing of his intestines showed dimly, as
in a fog. You could never accuse Smith of being thick-
skinned.

Smith talked from behind a two-foot-long, ele-
phantine trunk and a fleshy, walrus mustache. From
time to time little spearheaded teeth showed in his
mouth. There were two rows that moved sidewise in
opposite directions. Here was the original living meat-
grinder. “Do you have any cigarettes on you?” he
asked, his voice amplified by the large throat-sac hang-
ing from his neck. “If your visitor is female, I may he
in the ship for quite a while. T haven’t any smokes
down there.”

“I'm sorry I taught you to enjoy tobacco,” said
Ogtate as he tossed a package.

The Martian caught it in his trunk and walked
to the corner. There he lifted the rug, opened a trap-
door, and climbed through it. Ogtate replaced the
rug and walked to the front of the house.

When he saw the woman, he clung to the sides of
the door. “Lord,” he said. “I thought at first you were
Barbara.”

*I am Barbara,” she answered. She had a heau-
tiful smile. “I'm Major Barbara Killison. I'm a doc-
tor. I understand you're sick.”

“So that’s the way the wind blows, is it?” he
snarled. “How dumb do they think I am? Sure, I was
sick and will he again. But I'm not so far out of my
head that I don't know when I'm being played for a
fall guy.”

“*May I come in?" she asked coolly. She marched
straight at him. He had to let her in or else block her
body. At the last moment, he stepped aside and
watched her put her bag on a table. open it and take
out a stethoscope. “Would you mind unbuttoning
your shirt?”

“That, too? Sure, I'll take off everything. That's
what they put you up to, isn't it?”

“I may have to give you a complete examination.”

He laughed loudly. “Come on, Killison. Let’s not
be coy. I know that Old Fox Yewliss is bent on forcing
the Belos from me. I know how his mind works. He
submits a list of facts, or supposed facts, about my life
to the Comprob. ‘What says the Comprob?” he asks.
And it answers that if he wants the secret, send some
one who can seduce it from me. A Delilah to clip the
long-haired Samson. Get a girl who looks like his wife.
He'll like that; he’s very much in love with her. Have
her be a dnctnr. If all else fails, she can bat her lashes
over her big blue eyes and say she’ll make the saeri-
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fice. She’ll allow herself to be aspated and share his
lonely life. Together, two against the world, they’ll
walk hand in hand into the setting sun and make
beautiful musie together. There’s only one catch in
the whole plan. I won’t follow it.”

“l wish I knew everything,
calmly.

He held out his arm, fist clenched, blue vein ready
for the needle. “Go ahead, 1 have been sick. You just
now caught me in one of my healthier moods.”

“There's hope for you. You're certainly not apa-
thetic. Angry people are on the road to recovery.”

“Time is the only thing that will cure my anger.
I have eight years to live in this mobile prison. If I
decide to stick it out, that is .. .”

She shot a look from under lowered lids to see if
he were bidding for sympathy. Catching it, he sneered.
She wondered if he thought the glance was one of
coquetry. Flushing desp]le herself, she took the hlood
sample and then walked to the table where she set up
her rack of tubes and several tiny machines.

“If you want to, you may use my lab,” he said.
“It’s very large, set up at Government expense.”

“May 1?” she asked.

“Go ahead. It’s the last door to the left at the end
of the hall.”

Glad that he wasn’t going with her, she said,
“Thank you,” and walked down the long, deserted cor-
ridor. A feeling came to her that he was watching. She
sensed his eyes roving her hips. She tried to modify
their sway, for she knew very well that her walk
aroused men. She couldn’t help it; she was born with
the talent. Nevertheless, for some reason, she now
felt self-conscious. His eves were feverish, skimming
the goose-pimples on her skin.

When she entered the lab, she stopped short and
gasped. It was a mess—broken glass and torn books
and stinking liquids littered the floor. Even a shatter-
proof window bore spiderweb streaks where he'd
struck it. Dried blood stained one corner of it.

The damage didn’t matter. She went to the lab for
privacy. A flick of the toggle on the wristbox and a
syllable reached Yewliss at once.

“Yew, what have you heen feeding this man?

“Wh t‘J"

“Somebody’s tampered with his food. It’s no
wonder he suffers recurrent fevers. I found enough
pyretigen in his blood to send an elephant to bed.”

“All right.,” came his deep voice, somewhat tinny
through the receiver. “I could pretend innocence. I
won't. The Comprobh estimated that a fever would
bring him even closer to the breaking point. His
mother nursed him through three attacks of a fever
while he was vacationing as a child in India. So I gave
him an artificial temperature. It won’t hurt him,”

“Yew, if this gets out, you'll be disgraced!”

“I know it. Babs, don’t be mad. I don’t like to e
dramatic—" he paused when she laughed—"but the
fate of humanity depends on Ogtate. I'd do anything
—even give up you, much as I love you—to get the
Belos. Time is short; our scientists are working furi-
ously to duplicate the Belos principle, but without
success so, far. No, Babs. What I'm doing—how many
men you know would dare it? Remember, this is for
you, too.”

She shook. “That may be true, hut I don’t want
anyone to violate another’s free will like that. Not
even for the world. Or for me.”

His voice was anger-stippled. “Sure, I know it vio-
lates everything you were taught. But I'm a congenital
sceptic. The stuff they injected me with never ‘took’.

too,” she replied

99

If 1 have a goal, I reach it. That’s the motto of my
world, Callisto. A damn good thing for Earth, too. Do
you realize that a large percentage of top officers of
the military come from outlying satellites? They're
the only ones who aren’t afraid to command others
. .. Never mind. No time for that. Has anything in-
teresting happened? Do you like Ogtate?” ;

She cried, “I don’t think I like either of you!”
and she flicked off the toggle.

8

Bill Ogtate watched Barbara walking down the
hall. A new, different fever ran through him. When
he thought of her. the pit of his belly flamed. Breath-
ing hard, he walked into the library, locked the door,
and flicked on the wall-visor. The screen showed the
pilot-room of a spaceship buried in mud beneath the
floating-dock on the west side of Lemon’s lsland.
Smith had reached it through an underground, un-
derwater passage constructed for the use of the ec-
centric who had ordered the island built.

Smith, or, if you preferred, Ixtrungszh, stared at
him with solid green-blue eyes. His trunk lifted, and
the sidewise-grinding rows of teeth showed through
his mustache. He stuck a cigar in his mouth and blew
smoke-rings through the trunk, a feat the human
much udnured “Bill, what's the matter?”

The man’s voice trembled. “I think you're going
to get your answer within the next few hours.” he said.

The Priami removed his cigar. “Ah, the female
is the catalyst.”

“Yes. I'm going to decide. one way or the other.
She’ll have lo leave by this morning or else stay for
eight years.’

Smith blew surprise through his trunk. “I, of
course, am unable to judge her beauty, since 1 have
quite different standards, 1 see she’s affected you very
much.”

“It’s far from being that simple. I'm weary of
life. She has appeared at the psychological moment.”

Smith expelled more smoke through his waving
proboscis and said. “Well, Bill, I'll stick to my prom-
ise. If you decide to give the Belos to Earth and not
to us, I'll not kill you or kidnap you. I'll just take
back the message. But I hope for the sake of uni-
versal peace that your answer is favorable.”

Gloomily, the man said, “I do too, Smitty.” and
turned the visor off. He knew the Martian didn’t lie.
He had put him under the eegie while questioning
him.

As he left the library, he met Killison coming
down the hall. She said nothing about the wreckage
in the lab, but set her kit back on the table. He mo-
tioned toward the lab and said. *I won't weep and
orate about how lonely and bitter I am. You see the
external effects of my state. Language can’t communi-
cate the internal. You know, Barbara, I should hate
you? I've hated my wife for a long time because she
deserted me. My loneliness and my sickness drove me
back to her tonight to make a plea that I knew in
my heart was hopeless. I couldn’t help it. 1 didn’t
want to go to her. Something picked me up by the
nape of my neck and carried me there. I should hate
you because you remind me of her. I don’t. 'm free
to reject or aceept you for what you are, not for what
you seem to be.” He came closer as he spoke. When
he finished, he put his arms around her and kissed her.

Barbara did not resist, for she wanted to find out
how she would like it. Much depended on this, al-
though she was aware that first kisses are often unsat-
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isfactory and that it takes time to realize each other’s
techniques, quirks, and foibles. He had a nice mouth.
Slow at first, even tender, he gradually took fire and
suddenly pressed so hard he mashed her mouth, She
managed to make him release her.

“A long time,” he said, shaking. “A long time.”

“I liked it, but I think you should exercise some
control. I won't be forced. I can take care of myself.”

“Right now you could,” he said. “However, if you
had studied my psych index, you’d know I’'m incapable
of violence.” E

“Your index says so, but there’s a part of you that
might be quite violent!”

He laughed. “Barbara, I won't waste any words.
Will you have me from now on? You know, of course,
what that implies.”

“How do you know you want to be alone with me
for eight years?” she replied. “We would have to stay
together, you know, even if we came to hate each
other. There would be no one else to go to.”

He removed his hands to light a cigarette. When
it glowed, he did not touch her again. He seemed to
sense she did not, at that particular moment, care for
it. Perceiving his delicacy, she warmed inside.

“Look, Barbara, you have been on some outlying
asteroid, right? You haven’t followed my life too
closely. You would be surprised to learn the number
of women who offered to share life with me. I care-
fully checked the psych index of everyone. I was thor-
ough because I haven’t much else to do. And I re-
jected them, lonely as I was.”

He smiled at her widening eyes and said, “Sit
down. Care for a drink? Brandy and a water chaser?
Good! How did T know? It’s easy. Yewliss. as you
have gathered by now, isn’t the only one with access
to the Comprob. The Government allows me ahout
anything I want. you know.

“But hefore I tell you things about yourself you
think only you know, I want to make a confession.
After I kissed you, I said, ‘A long time.” You thought
that tonight was the first time I'd held a woman in
my arms for two years, didn’t you? Well, it wasn’t.”
He sipped from his glass, tasted the liquor on his
tongue, and then swallowed.

“For a long time the Government has been ship-
ping me women. They take the anti-asp shot, stay
overnight, and leave. I've had a hundred. They all
had high-sounding motives. They wanted to get the
secret from me for the good of mankind, in the inter-
ests of peace, but they didn’t fool me for a minute.
All they were after was the glory, the rewards that
would be heaped upon them by the worried populace.
“That was until six months ago. Suddenly, I became
enraged, disgusted. Those nights left me feeling noth-
ing. Nothing. Or, rather, a deep uneasiness. Mayhe
that is a moral reaction, who knows? Whatever the
definition, it was a definite emptiness. Sex wasn't
enough. 1 had some of Earth’s most beautiful and pas-
sionate women, and they left me unfulfilled. They
just weren’t . . ."”

He looked down at his drink as if he didn’t want
to face her. “About that time 1 came to know a Mar-
tian. He was one who shared my outstanding feature,
the ability to create fear. Not by any evil in him. Just
by his presence. We hecame friends, despite certain
difficulties of communication, and soon knew each
other as well as might be expected. He is quite a
master of the mind. He has a new slant on the psyche,
perhaps because he cannot think like a human and
so is more objective. | can confide in him as I never
could in . . . human therapists . . . because I don’t feel
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ashamed. He seems so non-personal, although in fact
he is quite friendly and has many admirable quali-
ties. So, while we play chess, he rids me of demons
that have been riding me. The fact that I went to my
wife showed me I wasn’t free of her yet. But that act
broke the last puppet-string. I'm through with her!”

“You seem a little confused.” she said. She was
thinking that Yewliss should check on the visor-rec-
ords to find out who was playing long-distance chess
with him. He might pry useful information from him.
She continued, “Did you forget your wife hecause
you think now you've found a satisfactory substitute?”

“Barbara, I've not known you long. But I'm sure
there’s no one like you, and I'm sure you're the real
thing.” He looked up from his glass. His eyes searched
hers. “Barbara, all those women? Will they make any
difference in your decision?”

“No. I'm not—as they say in historical novels—
pure.”

“Yewliss 7

“Yes, and several others.”

“What about me?”

“Too short an aequaintance. I know your index,
but a man on paper and one in the flesh are two dif-
ferent things. Tell me how you know about me?”

“How do I know you? Easy. After rejecting hun-
dreds of offers, I asked the Comprob to find the wom-
an I would best like. She had to be one who'd be
capable of loving me, too. You fit both réles.”

“And Yewliss was also asking for a woman whose
specifications happened to fit me?”

“Yes. He sent for you before I was disentangled
from my wife. I put off contacting you.”

“So you insulted me because you were still angry
at your wife? You transferred your rage from one
Barbara to another?”

“Partly. I was contemptuous, too, beeause the Old
Fox thought he was dealing with a stupid young cock.”
He took another drink, then said, “Would you mind
taking my temperature? I feel hot again. Comes on
me suddenly.”

She raised her eyebrows and reached for the
thermodial. “When did you last eat?”

She was troubled. The amount of pyretigen she
detected in his blood should not have heen there. It
should long ago have oxidized. Possibly, Yewliss had
also put some fever-inducer in his liquor, but she
doubted that. An excess would bhe serious. The General,

. contemplating a queen , .."
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whatever his philosophy of ends and means, did not
want to kill Ogtate. The dial rose to 100 and stopped.

He took it from his mouth and said, “It always
comes up fast and stays at about 100.8 for an hour.
Then it quickly goes back to normal.”

*When did you first notice this fever?”

“Three days ago. Right after lunch.”

“Why didn’t you call a doctor?™

“] felt fine between attacks, and. to be frank, I
didn’t care whether I lived or died.” He touched the
back of her hand. *I do now.”

She ignored his last remark and said. “Let me
think a moment.” She lighted a cigarette and gazed
at him. He looked bad. His eyes were hot and red,
and fatigue subtly erumpled his body-fullness. The
possible reactions to the pyretigen were complicated
and frightening. And there were the asps, too. A visor-
screen wit had called them Anti-Social Perfume, and
the initials, with their association of the venemous
snake, had stuck. Bill Ogtate was the Asp. If you came
near him, you were ‘bitten’.

Ogtate’s identity as a true Asp would last at
least eight years. During the final eight months, the
semivirus, for a reason not yet determined. would
literally “kick off.” Perhaps the body hecomes tired
of feeding the parasite and starves them of electro-
magnetic power by building a powerline around
them. No one knew. The asps were created in labora-
tory animals and would never have been applied
to human beings, had not a man with a desire to
control and revenge perverted it to this end.

“Any conclusions, Doc?” croaked Bill.

“Not yet. You'd better reach over for a drink.
Water, I mean.”

The problem was whether or not the pyretigen,
also a semivirus, acted in conjunction with the asps
to produce the temperature again. As far as she knew,
the combination had never been put in a living body.

Another question. What prevented the complete
oxidization of the fever-maker? Pyretigen would
naturally combine with oxygen after a change in
chemical structure.

“How long did you say the fever lasts?” she
asked.

“About an hour. It goes away fast. but three hours
later it returns fast.”

There was something about that rhythm that
should have strummed a resonant chord in her mind.
She tried vainly to strike it.

“You'd better lie down.” she said, rising to help
him to the divan.

He shook his head. “Nothing doing. I do not need
a nurse,

Aceepting his stubbornness, knowing what was
behind it. she silently took his temperature and pulse
again. Then she drew out another sample of blood. A
minute’s work showed her that the amount of pyreti-
gen had not diminished: it had increased!

He said, *All this talk, and you still haven’t an-
swered me. Will you marry me?”

Barbara kept her back to him. “I think 1 could.
But I'm not in love with you.”

“Could you be in the future?”

“What is love?”

“If you can endure eight years of living with me,
without wanting to kill me or to be indifferent to me,
you'll be in love. After all, we don’t have to stay here.
We can travel anywhere, be assured of privacy, en-
tirely at Government expense, Eight years would fly.”

“How could we travel without creating a fuss?
Anyway. that does not matter. I've a question. If 1

30

promise to marry you, will you give Earth the Belos?”

“Are you trading yourself for the Belos?”

“You're sick. Otherwise. I'd knock you down for
that.”

“Try it. You're not as tough as you think you are,
Barbara.”

“Look at the man. Already he’s quarreling.”

“That was childish. I shouldn’t have said it. The
point is, I want vou, Barbara. But I must feel you're
not just a woman provided by the Government.”

“My point is this. Will you give Earth the Belos?
Madly in love with you or not, I still have my duty,
to induce you to give up the secret.”

“Induce? Seduce!™

“Anyway you call it. The Belos or me.”

He stood. shakily, and turned his head back and
forth. “I don’t know. Maybe the fever's getting me. 1
wouldn’t do this in my right mind.” Gripping the
table’s edge. he said, “Barbara, promise me that, sol-
dier’s duty or not, you won't reveal what I'm going to
show you.” 4

Puzzled, she said, “I promise, provided it’s not
dangerous to Earth's welfare.”

“This isn’t.”

He went into the library, closed the door, and in
a few minutes returned to slump into the chair. The
moment he did so. she. forgetting his hehavior,
jumped from her chair, saying loudly, “I've got it!
I've got it!”

“I'll have the place sprayed.” he croaked, smil-
ing feebly.

She came over and kissed his fever-parched
mouth. “If you can joke while feeling like this, you
might make a good hushand.”

She picked up her bag and went into the lah.
Not all the hottles were smashed. Her clue was the fact
that pyretigen raised a fever by conserving excess
heat in the body resulting from increased cell metab-
olism. Its action was doublefold. It oxidized sugar.
breaking it down into carbon dioxide and water.
Though the burning of glucose was a normal function
in the body, pyretigen accelerated it. At the same
time, it excited that part of the sympathetic nervous
system which controlled the capillaries of the skin,
thereby contracting them and lessening the blood-flow
through them. The result was that excess heat was
not radiated at the body’s surface.

The fever-inducer, normally burned up in the
blood. maintained itself in Ogtate’s bhlood. Killison.
recalling the asps’ maintenance of their numbers.
reasoned that they were the underlying cause for the
steady level of pyretigen. Somehow. they “locked”
onto the fever-stimulants and, as fast as the substance
burned. produced more.

The rhythm of reproduction of the asps was fol-
lowed by the pyretigen. Killison wanted to know if
the pyretigen had a similar enough molecular struc-
ture, positively charged, to fasten itsell onto the nega-
tive tag-ends of the asp.

Books were scattered on the floor. She searched
among them and was thrilled to find the one she
sought. Some pages were torn out, but among the ones
left she found her information. The semivirus pyreti-
gzen did have an asp-like molecular structure.

A calculated dose of a recently developed anti-
virus in his bloodstream might close down the little
double factories. The serum. though it started in the
vascular system. could diffuse through other tissues.
It was itself as dangerous as the foes it was designed
to fight. But a sample of blood would show exactly
the proportions needed. The numbered hosts would
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tramp up and down the highways and alleys of the
body, and wherever they met the enemy, they would
attack. They couldn’t refuse to fight, for their nega-
tive charge drew them irresistibly to their brother
virus. Civil war would rage. Antivirus would meet the
pyretigen, would close with it, would explode. Touch-
ing one would discharge the field of both. Literally
burned, they would then disintegrate.

Ogtate’s body would be a funeral pyre. It would
become warm, but the ultimate effect would be cool.

As a matter of course, the discharged pyretigens
would become unlocked from the asps. There would
be no more fabrications by fabrications. And Barbara
Killison would see to it that Bill ate no more tam-
pered-with food.

She searched in the huge lab and found what
she wanted. Her hopes were high. for there was al-
most every kind of substance needed. Ogtate had by
no means destroyed all of the containers. Having
located a tube, she returned to the big room at the
end of the hall.

“Bill!” she called. “We'll fix you . ..” Rigid. she
stopped short and gasped.

9

Ogtate said, “I'm sorry, Barbara. Smitty just
walked in. I was telling him to wait in the library un-
til I prepared you. I'm really sorry.”

Smitty removed his cigar with the prehensile end
of his trunk and said. *Believe me, Madame, if 1
hadn’t known you were here, and I'd walked around
the corner into you, I'd have been just as startled and
horrified.”

She recovered a little and said. “Thank you.”

“Bill.” Barbara said. “I'm going to pour a bunch
of little thunderstorms in you. This stuff wasn’t de-
signed for the particular kind of work it’s being called
to do, but it should handle your trouble.”

He didn’t watch the needle but looked at the
Priami. “Sit down, Smitty. I'm going to give yon my
decision now.”

Smith trumpeted an undecipherable emotion.
Barbara jumped and pushed the needle in hard. Bill
said, “Ouch!™

“That’s what I meant.” said Smith. Smoking, he
sat back, seemingly at ease with the world. Bill could
see the abnormal pulsing of veins and, perhaps, the
heart hammering under the unorthodox rib-c :age. The
latter, he lhoucrht must be his imagination.

“There are four things I can do.” intoned Ogtate.
“One, keep the Belos to myself. Two, give it to Earth.
Three, extend it to Mars. Four. allow both factions
to possess it. If T do the first, I go crazy from inde-
cision. More important, I'll spend eight years with-
out the one woman I know I can learn to love. If you
want the truth, I'm afraid to face those years without
her. If I do the second, I will, I'm sure, start Earth on
a downward spiral of conquest and arrogance. Earth
people are not the stuff of warriors just now. but un-
til two hundred years ago they were, and they can
be again. And Smitty risked his life to sneak here and
convince me the Priami aren’t the all-black carnivor-
ous monsters they're painted to be. As is evident.. you
can see through him. He has nothing to hide.”

Ogtate sat up a little straighter. Killison asked
him if he felt better, and he replled that he did.

“If T give it to the Priami alone. then the war-
mongers there will do to us as we'd do to them. Al-
though I am bitter, I don’t, contrary to report. hate
man as a whole. 1 loathe some individuals and am
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indifferent to others. But wiping out a world because
of what a small, vicious gang did to me, isn’t in my
character at all.” He smiled apologetically at the
woman. “In fact 1 held the Belos over Earth’s head
because | knew that once I gave it away. I'd no longer
be valuable. Yewliss was kind _enough to point that
that out to me during a visor-interview, and Smitty
here confirmed it, I reJeLle(] that idea, because it
made me look so terribly selfish. But Barbara’s ap-
pearance tonight, as Smitty said, was a catalyst. The
truth of my unconscious possessiveness hit me.

“If 1 do the fourth, give the Belos to both
planets . . . As for the traitor-stigma I'll gain, the
Government can make no official actions because of
the law of free will. By giving the Belos to the Priami,
I'm not personally hurting anybody. Earth ships don’t
have to penetrate the Priami field. If they want to,
let them do it safely, by arranging peace. There’ll be
social ostracism, yes. What a laugh! And eight years
hence. I'm sure, events will prove me right. Chances
are, I'll be in the limelight again, this time as’a social
lion—instead of a skunk. No matter. I don’t care
about their adulation.

“As for the accusation that I'll be setting up an-
other status quo, I plead guilty. The two foes will stag-
nate because they’ll be afraid to use mterplanelary
travel. They’ll slide back to their former conditions
of dinky one-globe states. That is, unless they achieve
peace. They'll have to, because population and
prosperity depend on trade between worlds. Cut off
EPB transmitters and you have chaos.”

Smith rose, trumpeted again and dropped his
cigar. The light behind him gleamed dully through
him and showed a blackish pump working acceler-
ando in the grille of his chest. “I have your word?”

Ogtate straightened some more. He looked proud.
This was his greatest moment. He was the unofficial
emperor of the solar system; he was dispensing the
fate of many billions. “The papers are on the table
by your chair. They were within handreach for the
last six months. I just couldn’t make up my mind to
tell you what they were.”

As if he would at all costs keep his dignity, Smith
turned slowly. When he picked up the thick packet,
he almost dropped it. His proboscis blew a suspicious
note. “Bill.” he said.

He stopped. interrupted by a hysterical, tiny
songing from the woman’s wristhox. She flicked the
toggle and said, “Major Killison talking.”

“Barbara!™ tinned Yewliss’ voice. “Drop every-
thing and come on home. Good news! Lord, but it’s
good news! For all of us. For Earth and for you and
for me.”

“What is it?”

“The Belos field has been discovered independ-
ently by our scientists. We don’t need to toady to Og-
tate any more. You can forget about your sacrifice
and come home to me.”

Bill jumped up and screamed. “What?” and he
swayed.

Barbara seemed stunned. too. Yewliss demanded
several times that she answer.

“All right, Yew. I'll contact you later.”

“Later, nothing!” exploded the wristhox. “I'm
flying now to get you.”

“You stay right there until I tell you to come.
There are some problems yet to solve.”

“Babs, you don’t have to go through with that
silly act. Lord, now I think back on it, I don’t see how
I could have let you go ahead.”

“But you did, Yew,” she replied, tonelessly. “You
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“It'll be hard getting a good smoke on Mars.”

know me well enough to realize I mean what I say.
Don’t come until I call you.”

“Major Killison, this is General Yewliss speak-
ing!”

“Man Yewliss, this is woman Killison talking. So
long.” She snapped the little lever.

Ogtate said, “I don't know what to say, Barbara.”

Smith stepped forward and seized the man’s left
hand in his webbed fingers. His trunk caressed Bill’s
forehead with a gesture of affection. It hinted, also,
of sadness and farewell.

The woman, watching him, was aware of an ir-
relevant thought. She had wondered in the back of
her mind why he wasn't affected by the bite. Now the
answer came from the dark of forgotten facts. His
metabolism was based on a fluorine-carbon chain.
The drifting semiviruses couldn’t attach themselves
to his poisonous proteins,

The Priami seemed to know Ogtate was in no
mood for lengthy ceremonies. He said. *I thank you
for all you've done. I respect you, Bill, and I know
you respect me. I hope to see you again, and I wish
vou good fortune with your female. Whether that
means getting or losing her, I can’t say. But 1 wish
you fortune.”

Bill said in a tight voice, “Sorry you must go,
Smitty. But your people will want to hear your news.”

Smitty trumpeted. “I wouldn’t be surprised if,
when 1 arrived, 1 found my people. too, had dis-
covered the Belos, And I will be ignored. the igno-
minious hero who was too late.”

He faced Barbara. *“1 hope to visit you some day,
Major. Openly.”

She murmured a suitable reply.

He walked away, swinging long thin arms, then
stopped and said, hesitantly, “Bill, would you do me
a favor?”

“Sure.”

The Priami picked up a box of cigars. “I'd like
to take these home. It'll be hard getting a good smoke
on Mars.”
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Ogtate burst out langhing and sat down. “Go
ahead. Smitty. Take a dozen boxes, all I have. Com-
pliments of the Earth Government!”

“The opening wedges in the door of peace.”

He was gone.

10

Barbara put the thermodial in his mouth and felt
his pulse. When she looked at the gauge, she said,
*Almost normal. How do you feel?”

“Rotten. But not from the fever. I feel like the
world’s biggest fool.”

“At least you're not a nonentity.”

“I'm  that, too.”

For want of anything better to say, thinking she
must take his mind off his sudden plunge into hu-
miliation, she commented, “Well, you'll have no more
fever, anyway.”

When he wanted to know what she meant. she
decided nobody would be hurt by the information.
The maneuvering was over.,

He cursed. “Yewliss, again! I could sue him for
interference of free will!”

“You won't. Your index shows you dislike legal
procedures.”

He poured two double shots of brandy and gave
her one. “Well, here’s to the Old Fox and you. May
you bear him many cubs.”

“Your index also shows vou often leap to con-
clusions.”

The dark liquor sloshed over the tiny glass. “If
vou go back to Yewliss.,” he said, “I'll have nothing.”

“Turn on the visor,” she said.

They watched the wild celebrations of the crowds
that had quickly gathered all over the world. Bill
flicked the screen off.

“Poor devils, they remind me of us. They work
on one problem, and halfway through the solution of
the first, a second one forms.”

“Life is like that.,” she said. Her hand touched
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his for the first time since he kissed her, and she
didn’t take it back.

“True,” he said, “but I don’t feel like philosophis-
ing. Barbara, what are you going to do?”

“] don’t know. That's funny, too, because I'm
usually quick at deciding.”

“Then you're not just going to walk out on me?”

She shook her head. *No. This is no longer a
military mission. It’s entirely personal. Actually, it
was personal from the beginning.”

*“What do you mean?”

“You won’t hate me? Promise?”

“Why should I?7 I mean. why should I hate you?"

“Bill, one of the reasons I came to you—the main
one, in fact—is that I felt guilty about you. I've had
that feeling for a long time, I told myself it was ridic-
ulous—that what happened to you wasn’t my fault.”

“Barhara, get to the point!™

“Very well. I came here because . . . I was re-
sponsible for your being inoculated with the Asp.
You see, | was one of those who created it. 1 couldn’t
help that it was used as a political weapon. When we
made it, it was for experiments with laboratory ani-
mals. None of us had the slightest idea that someone
would steal the virus and inject you with it.”

He shut his eyes for a second. Opening them, he
said, “I know. But it was a shock. I've cursed the asp
inventors so many times, even when [ knew they
weren't guilty. And now to have you ...”

“You can see why I came?”

He nodded, and then, as if inspired, his face
arew twisted, unrecognizable and frightening. He rose,
took her hand and lead her to the broad staircase that
curved like a ram’s horn to the second floor.

She said, “What do you think you're doing?”

“We might as well find out if we really like each
other.”

She jerked her hand from his,

“Is that what you mean by really liking? Do you
still think I'm just one of those women provided by
the Government for vour pleasure?”

He sensed he had lost her. “Forgive me, Barbara.
No, it’s just that we have to act in some fashion.”

“But that's not my idea of using your brain to
solve a problem. Or using your heart, either.”

They sat down again. Hesitantly, he picked up
her hand. When she did not refuse it, he put his arm
around her and kissed her.

“But will you ever decide? You're sure you're
not trying to let me down easy?”

“After I just confessed my guilt? Quit asking
foolish questions, will you?”

She closed her eyes and leaned back. He, like an
automaton obeying preset stimuli, leaned over and
kissed her. This time, though he had expected she
would. she did not protest. She shifted a little and did
not turn her head away.

At last she whispered, “Oh, if you must, Bill. If
vou think that’s the only way. But, I think it’s . ..”

Despite what she said, she held him as tightly as
he held her. Her nails dug into his arms as if she were
loneliness and fear trying to clutch love and courage.
He pondered: what, besides his flesh, did he have
to give to her? He pondered only briefly.

11

It was a bright day when Ogtate awoke. General
Yewliss arrived. At the moment that Ogtate first saw
him, he was not intent upon them. His fierce black
eves were fixed upon his wristwatch.
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Ogtate sat up to dress. Neither man spoke.

By the time Bill was clothed, Barbara came in.

Yewliss did not explode. He spoke gently, “All
right, Barbara. I was worried about what might hap-
pen, so I took an anti-asp myself and flew here. I am
not too surprised by what I find. I understand you
might feel sorry for Ogtate. I do myself, a little.”

“Don’t just stand there, Yewliss, breathing like a
foundered bull,” Barbara said. “Events have put a
different perspective on this.” Her voice regained its
normal fluid assurance. “I take it, Yew, all is forgiven
and forgotten?” She held out her hand to Yewliss.

Then she turned. “Bill, I may be a fool, bhut I
don’t regret what happened before. And since I've
decided we'll be a long time together . . .”

Bill wasn’t looking at her. He was staring over her
shoulder at the clock on the wall. She twisted her
head. It was a few seconds hefore she realized the
significance of the hands on the face.

Yewliss knew when -he came, but he had said
nothing. Now he rumbled, “Babs, your ten hours were
up fifty minutes ago.”

She turned away, shrugging. “Should I be fright-
ened?” She went to the table on which rested her
tube-rack and bag.

As if inspired by press of daring resolve, she
stopped, tube in hand, and stared, red mouth gaping
in hopeful wonder. “Could it be? Why not? They
never tried that particular combination before. It
won't be the first time an accident has shown what
experiment never would.” She whirled and leaped at
Ogtate and seized his shirt.

“Bill, it’s wonderful! And it was an accident! But
I did it! I did it!”

The men were bewildered.

“Bill, don’t you see? I poured that anti-pyretigen
into you. It not only discharged its enemies, it did
more. It must have released the asps, too! When the
interlocking antis and gens burned. they reversed the
positive charge of the asp cells. And the weakened
asps drifted off and were excreted while you slept.
They couldn’t reattach themselves after they'd re-
gained their normal charge. probably because the
F]ﬂlruphurelir display accelerated the normal time
for your soma’s disposal of the asps. Eight years’ work
in ten hours! Oh, I don’t know exactly. We can find
out in the labs, later. Now, you're free, Bill. Free! No-
body will ever run away from you!”

Yewliss and Ogtate looked at her and then at
each other. Their eyes said that she was very beautiful.

Yewliss roared with resigned laughter. They
waited until he'd quit laulrhmg. Then Barbara said,
“All’s not well yet. The war isn’t won. We discovered
the Belos: the Priami may do so independently.”

Ogtate shot her a grateful look for keeping con-
fidence of his concession to the Priami.

“You're right.,” the General said. “We're at a
standstill, The only way we’ll find out if they own it,
too, will be to send a ship through. If they have it,
the ship goes up in a blaze of energy.”

“Then what?” asked Ogtate, staring at the woman
as if he were seeing a new creature.

“Then—static, The end of interplanetary travel.
Babs, you'll get new orders that’ll keep you on Earth.
I promise that.”

“I'd hoped so,” she replied. “Bill. what about
you? This development puts us on a new plane. Be-
fore. I knew where we stood. Now, I'm confused.”

Ogtate frowned. Then tidily, as a good husband
Bth.lld he replied: “I'll have to arrange for moving
certain things from this island.”
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the T]ME

At the 1939 World’s Fair in Flushing Meadows,
a time capsule, containing representative samples
of our cultural and technological achievement, was
buried. So carefully thought out were the enclo-
sures that even a copy of a science-fiction maga-
sine was placed in the capsule! Our descendants
may some day examine the contents of this capsule
with interest and astonishment. Bui suppose we
were to find a time capsule. What might it contain?
What civilization could have buried it? Eando
Binder, popular author of past years, returns to
science-fiction to explore this fascinating theme.
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AND you uncovered the time capsule with your
plow?” asked Stoddard.

The farmer nodded. He shifted his chew of to-
bacco in his cheeks, astounded at all the furor this
discovery had caused. “Out in my east forty I found
it.” he said. “Just cleared that piece. It was timber and
serub land before. My plow hit something hard just
under the ground. Figured it was a rock so I scooped
away dirt and there it was—or the top of it—that
thing. What did you call it?”

“A time capsule,” Stoddard said, trying to control
his feverish excitement. “Look at it. What else could it
be? A long-lasting, bronzelike cylinder twenty-five
feet long, completely sealed. Very much like the others
we've buried at times for future ages to find. The
Archeological Institute sent Jackson and me to inves-
tigate your report of it. We thought of course—no
- offense—it might be simply a wild story.”

Jackson also was bristling with excitement. “What
a find! Look how it’s tarnished and encrusted with
mold. A record-crypt from some long past age!”

It lay there, a riddle wrapped in tawny metal.
The farmer himself had hitched up his tractor and
dragged it free of the ground. What strange, unknown,
past civilization had buried this record of itself, fated
to be found in 19537

“The papers will go erazy when the news gets
out,” Stoddard prophesied. “This is headline stuff.”
He whirled to the phone. “Time’s wasting. T'll tell
Professor Beatty at the Institute to send a truck to
haul it there. Then for the grand opening. How far
back-does this date, Jackson? A thousand years? Ten
thousand? Who knows?"

But already Jackson was staring at the time cap-
sule with puzzled eyes, vaguely sensing that the an-
swer promised to be more astounding than they yet
dreamed . . .

Sirens wailed through the city streets, a few hours
later. An eager crowd already lined the path of the
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by EANDO BINDER

(Mustration by Paunl Cooper)

Eando Binder

The name, Eando, snce alluded to the
brothers Earl and Otto Hinder (E-and-0).
Long age the team split up and Ouo O.
Binder carried on the famous name. Binder
has retarned to science-fiction after an
ahsence of almost ten years. In 1941 he
was the maest popular science-fiction writer
in the ecountry.

big trailer truck as it hauled the huge cylinder, flanked
by its police escort of motoreycles, to the Archeologi-
cal Institute.

Extras already proclaimed it in their headlines
as—TIME CAPSULE FOUND FROM DAWN OF
CIVILIZATION. Radio announcers were hardly less
reticent nor more accurate with “Ancient record-
crypt may be a million years old.” Camera crews from
TV networks were at hand, recording everything on
film as the giant capsule was carefully maneuvered
into the back warehouse of the Institute. Nothing
could so fire the imagination of the public as finding
something from antiquity, throwing light on Earth’s
past history.

It was like the discovery of King Tut’s tomb all
over again. only on a grander scale, Finally the police
succeeded in waving the last of the crowd away and
the warehouse doors closed on the time capsule.

Professor Beatty, director of the Institute, stared
at it with shocked wonder, as if somehow it had no
right to exist. “We'll drop everything,” he announced
immediately. “Even that sorting of Mayan pottery.
We'll get at this tomorrow with our whole crew.”

Stoddard’s face fell. “Must it wait till tomorrow?
Professor, how about me and Jackson? Can’t we get
right to work on it? Why waste a whole day?”

Beatty had to chuckle. “That thing has been
buried for untold centuries perhaps. Millions of days.
What would one more day matter? All right, go
ahead, you two eager-heavers. But you're getting the
dirty work, scraping off that mold.”

He left, smiling at their youthful enthusiasm. He,
too, had been that way, long ago, when he came across
his first find of Neolithic arrowheads.

Left alone, Stoddard and Jackson went to work
with panting haste. Surprisingly, it was an easy job to
chip off the hardened mold and clean the surface.
Often it took days or weeks to extract ancient relics
patiently from fossilized mud. This bronze cylinder
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“An anti-gravity motor”

began to gleam bright and clean under the final hand
polishing, in less than six hours.

“Funny,” Jackson muttered. “You'd think some-
thing buried for any really long period of time would
be far more corroded than this, What if this thing is
a hoax?”

Stoddard yelped at the word, as if it had stabbed
“Don’t say such a thing, Jackson.”

But Jackson was persistent with that gnawing
doubt. “I'd swear it looks as if it had rested in the
ground only a short time. Semebody might have
buried it just a few years ago as a practical joke.
People have done such things, you know—remember
the Cardiff Giant?”

Stoddard had recovered his excitement. “Always
the skeptic,” he chided. “Listen, what if the makers
of the cylinder knew great metal arts? What if they
made an alloy resistant to the ravages of time? See?
—that would explain it.”

*Sure, sure,” Jackson agreed with a twisted lip.
“That’s nice and glib. For a so-called scientist, Stod-
dard, you have a most naive attitude.”

“May I return the compliment?” said Stoddard,
dripping honey from his voice. “You're of the hard-
headed school, Jackson. Just a shade short of the
lard-headed school.”

Thus they worked on as a team, smoothly, oiled
by mutual stabs of sarcasm flying back and forth. The
casual listener might infer they were bitter personal
enemies. But the sensitive observer would see their

him.
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staunch friendship, Their stinging insults were really
words of respect and admiration, merely couched in
reverse semantics. If they ever said anything nice
about each other, it would be the danger signal that
their friendship was precarious.

“There’s something peculiar about this whole
thing,” Jackson said seriously. “What past age could
turn out a tooled cylinder like this? Certainly not the
Egyptians with their clumsy stone pyramids. Nor the
Sumerians with their crude clay pottery. And not any
later age like the Greeks and Romans, who were great
thinkers but poor doers. That metal container is as
good as any we could make with modern tcchnolu-ry.
W hat blasted past era :‘ml]d duplicate it?”

“Isn’t that what we're trying to find out?” Stod-
dard’s tone was ironic—but also puzzled. “Yes, what
unknown artisans did whip that thing together? How
about it, Jackson—shall we open it up now?”

“Professor Beatty didn’t give us permission to go
that far,” Jackson said hesitantly.

“He’d probably be sore if we did,” agreed Stod-
dard. “And how he can rip you up and down when
he’s in a rage. We'd be hauled on the carpet and
tongue-lashed. We'd be utter fools to open it.”

“0.K.,” said Jackson. “Let’s open it.”

They grinned at each other like two conspirators.

“Hmm. If we can,” amended Stoddard., feeling
his way along the smooth eylinder. “How do we open
it? The thing has no screw top, like the time capsule
buried at the New York World's Fair in 1939. It has

35




no doors or openings of any kind. Solid, smooth, from
end to end! Are we supposed to blast it open with
dynamite? Or use an oxy-acetylene torch?”

Jackson went over it inch by inch, but it was
getting dark now. “I'll turn on the lights and we’ll
give it a more thorough going-over. It must have some
kind of opening, or means of getting inside.”

But Jackson’s finger paused at the light switch,
at a sharp word from Stoddard. *Wait, Jackson—give
a look. I don’t think we need lights. It glows in the
dark!™

Eerily, it was so.

- As the gloom within the warehouse deepened
with the fading light of day, the time capsule hegan
to glow. Brighter and brighter it shone, until it was
gleaming all over with a soft rosy light, revealing its
every contour perfectly, by itself.

“Weird!” breathed Stoddard, caught by the won-
der of it. “Somehow they incorporated its own light-
giving mechanism within the capsule. Maybe to make
sure it would be found some day, or for that matter,
some night. It would send out light if the least por-
tion of it were uncovered from the ground. But figure
out how it lights up like that, Jackson—all over, uni-
formly. Radioactive principle?”

Jackson was already there with the Geiger coun-
ter, a standard item with archeologists who use
radioactivity as.a yardstick to measure eons of time.
“Not a peep from the counter. No radioactivity.”

Stoddard was more baffled.

“No sign of luminous paint, or phosphorescent
coating. Maybe, Jackson—just mayhe—that metal is
somehow excited by cosmic rays! They stream down
on earth all the time, as they did a billion years ago.
and as they will a billion years from now. It would
be the one sure way of making the time capsule self-
luminous for all ages to come, to the end of time.”

“Cosmic ray luminosity.” echoed Jackson scorn-
fully. “That is in the category of scientific wizardry.
How do you think up such fairy tales, Stoddard? It
may have happened by sheer accident, as well. Rot-
ting stumps become luminous too. Or peat. buried
in the ground. If you ask me, this may be a big hoax.
It doesn’t add up right, somehow.”

“You're suspicious.” Stoddard muttered, “even
when two and two make four. right in front of your
eyes. If we could only open it. we'd find the answer.
But I've gone over it twice. It's still like the un-
broken shell of an egg—"

He stopped. They froze.

A sound came from the enigmatic cylinder. A
soft slithering sound. As they stared in paralyzed fas-
cination, they saw the unbelievable. Three holes
popped open by themselves, in the side of the capsule,
and three rods of metal extended themselves silently.
Invitingly.

Stoddard stuttered: “The solid metal softened
and opened by itself, letting out levers.”

“Levers?”

Stoddard pointed. “What else? Look, numerals
on the knobs of each. The first is marked with a
simple Roman numeral 1. The second II. The third
IT1. So we use the levers in that order. A half-witted
ape could figure that out.”

. _;;Glal] you did.” Jackson grinned. “All right, go
o it

Stoddard moved the first handle, holding his
breath. A low hum rose within the capsule. He waited.,
then moved number II. The hum changed to a whirr
of oiled parts intermeshing. Number III resulted in
a soft swish . ..
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The door of the time capsule opened hefore them.

It was a large, round flap that miraculously de-
tached itself from the seemingly solid metal and
swung wide. From the inside came a rush of musty
dry air or gas, as if the interior had been under
pressure.

“Helium, no doubt,” Jackson said. “An inert gas,
preserving things timelessly, without harm. We sealed
many of our relies in helium gas, in our own time
capsules.”

Stoddard peered in. The interior too was lighted
brightly and automatically. It was crammed with pre-
served items,

“Still a hoax, Jackson?” Stoddard needled. “A
bunch of clever junk whipped up by some practical
joker?”

*Why not?” replied Jackson. “That’s more logical
than expecting them to be relics of a great and un-
known civilization of Antarctica or wherever. Never-
theless. one of us may get a big shock.”

Stoddard’s eyes were glowing,

“Jackson,” he said eagerly. *What an opportunity
for us. You and I are the two youngest members of
the Institute. Mere apprentices, so to speak. Begin-
ners. Neophytes. But what if we pinned down the
origin of this amazing mystery tonight? Before Beatty
and Henderson and Povkin and the other big guns
take over? What a deal for us! But that would mean
working through the night, unpacking the capsule.
Are you game, Jackson?”

“That,” said Jackson, “is perhaps the most silly
question asked since the beginning of the cosmos, Who
could sleep anyway, thinking about such an exciting
riddle? I'm with you. I can just picture their faces
tomorrow when we tell them exactly where the time
eylinder came from. That is, if luck is with us. Let’s
get cracking.”

In dead silence. Stoddard took the relics out and
handed them to Jackson. There was a large. cleared
space on the floor of the warehouse, and Jackson
carefully laid the items in neat rows.

The two young archeologists were panting in
sweat in their hurry. But they were breathless from
more than their labors. Through them tingled the
thrill of entering the spirit-haunted tomb of an an-
cient Egyptian pharaoh. Or it was like finding the
fossil bones of some hitherto unknown species of
mankind. Or the wreck of a spaceship or flying
saucer. All these things and more.

The treasures were hooks with metallic leaves,
printed in an unknown language. There were photo-
graphs with a vividly three-dimensional illusion. There
were samples of plastic clothing that seemed utterly
rip-proof, stronger than steel yet lighter than down.

Item by item piled up, unbelievably.

“All the paraphernalia of a magnificent civiliza-
tion more advanced than ours,” Stoddard gloated.
“Well, Jackson? Is this still a spurious hoax spawned
in the twisted mind of a guy playing it for laughs?”

“Why not?” Jackson returned stubbornly, but
with an uncertain air. “I want positive proof to the
contrary.”

“You've got it.” Stoddard sang, holding up pheo-
tographs of startling detail. “Scenes on other worlds!
One of these has a canal, like Mars would have. They
had space ships and interplanetary travel. When have
you heen to Mars lately. Jackson?”

“Hollywood,” said Jackson, “can make better
sets”than those. Those scenes prove nothing—not to
me.

Stoddard let out a triumphant yell, as he took
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out what appeared to be a small mechanical model of
a spaceship. He touched a tiny stud on its side. It
hissed and leaped out of his hand.

It spun up toward the warehouse rafters at blaz-
ing speed. Then it turned as if sensing the roof against
which it might crash, swooped down like a boomemnﬂ

and wheeled in wide circles over their heads. ]fﬂ'ld"}
it slowed down and came to a halt, . .

In mid-air!

“I'll be a Neanderthal!” Stoddard gasped. *Do
you know what that is, Jackson? Nothing less than
an anti-gravity motor. Look. There it hangs in thin
air!

“Anti-gravity 7" Jackson gulped.

Stoddard had no mercy. “Oh nonsense, Jackson.
Your version of the truth is that some crackpot spent
a million dollars to develop anti-gravity, and then
stuck it in this time capsule so he could laugh up his
sleeve at us.”

Jackson broke down. “You win, Stoddard. T with-
draw my sadly shattered hoax theory. But what’s
your theory? Did the Egyptians have such a miracle
of science? Or the Dravidians? The early Mongols?
Or any dead civilization we ever heard of?"

“No. none we ever heard of.” agreed Stoddard.
“If only we could pin it down . . . Ah!™ He pulled
something else out of the time capsule. “This gadget
is unmistakably a movie projector.”

It was shaped like a modified movie projector of
compaet size, but with no connecting cord. “How do
we run it?” Jackson puzzled. “How do we feed it
current?”

Stoddard pondered and then pretended to kick
himself, “What asses we are. Everything else is self-
contained. so this must be. It probably has its own
built-in power system, too. I press this button.”

With a buzz, the machine came to life, casting
pictures before their eyes. in dazzling grandeur.”

“How do you like that?” Stoddard grunted. “We
don’t even need a screen. It builds images in thin
air.

They watched in silent wonder. It was all like
fairyland. Arabian Nights. Alice in Wonderland.
Magic.

The scenes were fantastic, of towering cities
spanned with a network of spidery ramps, of strato-
sphere rocket liners. and robot workers, and space-
ships cleaving among the stars.

Jackson spoke in a hush. “Stoddard! It’s all like
a dream. It can’t be real!”

Stoddard glared back with a laugh. but then his
face became serious. “I feel like somebody hit me on
the head too. It’s all so incredible and yet—listen. A
voice!”

A man’s face appeared in the mid-air “sereen.”
His clothing was odd: he had a flowing mantle at his
shoulders, He wore a jaunty feathered hat. He was
evidently a commentator, speaking in rapid-fire ac-
cents, no doubt telling of his own amazing civiliza-
tion. They listened for a long moment.

*What is it?” demanded Jackson, impatiently.
“Don’t hold out on me, you idiot. Is it ancient Greek ?
Phoenician? Syrian? What?”

But Stoddard’s face was stunned. more stunned
than at any time before, as he strained to understand
the staccato voice.

“No. It’s just—just gibberish, Jackson.”

“What—even to you?" Jackson was truly startled.
“But you're a dead-language expert. You could even
recognize spoken Sanskrit, the granddaddy of all
language, couldn’t you?”
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“Yes.” admitted Stoddard matter-of-factly, with-
out conceit. “Even if it were Sanskrit spoken with a
lisp by a Neanderthal man with an Irish accent. I
should understand a word here and there, no matter
what fossil language it is. It's the root words that
count. But I don’t understand a- thing, Jackson. Not
a syllable. Not one syllable, Jackson.”

Jackson spoke quietly, in awe.

“That makes it completely fantastic.”

“You can say that again,” exploded Stoddard,
pacing the floor. “Sit down, Jackson. There'’s only one
answer to this. There was an lce Age circa 25,000
B.C.. wasn’t there? If a civilization existed before
that. it would have heen wiped from the memory of
man. Therefore. | submit that the voice we hear was
first re(‘ordﬂl more than 250 centuries ago!”

“Impossible,” spat Jackson 1nﬂ,tantl_v “Civiliza-
tion on Earth that long ago? That's in the never-
never category of Atlantis and Mu and all such un-
proved rot.” .

Stoddard spread his hands.

“That’s the only possible answer, Jackson. Just
think, we've stumbled on something sensational.
Homelhmtr that will blast the roof off of archeology
and all related sciences, here in staid old 1953. What
else can it be but a Pre-Ice-Age civilization?”

“Impossible,” said Jackson again. “Impossible.”

“Is that the only stupid word you know?” Stod-
dard sneered. *Why couldn’t there have been such a
civilization, ground under by the Ice Age glaciers?”

“Impossible.” Jackson reiterated firmly. “Let’s be
sensible, Stoddard. It just doesn’t fit. We've found
evidence of Neanderthal and Heidelberg and Pilt-
down man, and other such rudimentary cultures as
far back as 500.000 years ago. How could this incon-
ceivable, grade A culture pop out of a clear blue sky
in the middle of that Stone ng era? It's like finding
out they used the atom bomb in Medieval times.”

“All right,” Stoddard improvised. “Then it was
prmr to 500,000 B.C.”

“Impossible,” Jackson frowned. “How ridiculous
can you get? We've found fossil bones of dinosaurs
from millions and millions of years ago. perfectly pre-
served. Why not fossil remains of that hypothetical
race and civilization? Again it fits like a square peg
in a round hole—like the hole in your head.”

Stoddard skipped the chance for a brisk and de-
lightful exchange of insults. He was desperate now.
*So it's a civilization that wiped itself out—with atom
bombs for instance—leaving absolutely no traces.”

“Again impossible,” Jackson snorted, “Even if
you turn all cities into junk with bombs, who takes
away the junk? Impossible.”

“If you say that word once more "

“Inconceivable, then,” Jackson drawled, with
mock fright. “You're a flawless idiot, Stoddard, talk-
ing like that. If they ever dig up yvour fossil skeleton
in the future, how will they ever explain the wooden
skull they find? Once and for all, it’s inconceivable—
incomprehensible—incredible —unconscionable—take
your pick of synonyms for impossible—for any past
civilization to vanish from this Earth without a trace.”

Stoddard looked at the bronze capsule, glinting
in its own mocking radiance. almost with hate now.
“I wish we’d never found the thing,” he growled. “Do
they take good care of you in insane asylums? What
is the answer to this riddle?”

Jackson ventured no answer. She was sunk in
deep perplexity.

“The worst of it is,” sighed Stoddard, “there goes
our bubble of fame—poof! And we were going to

»

37




amaze Beatty—and the world—with our brilliant de-
duction of the time capsule’s origin! We might as
well give up and turn in.”

It was close to dawn now.

But Jackson, face aglow with inspiration, now
fiddled with the movie projector. “This stud. 1 guess
that turns it back to the beginning, And this other
stud—"

Soon, the formerly heard enigmatic voice filled
the air again, but at a lower pitch, almost in a drag-
ging drawl.

Stoddard sat bolt upright, face thunderstruck.
“Listen, Jackson. T can understand him now—vaguely,
that is, What did you do bhesides starting the film from
the beginning?”

Jackson was excited now. “Just on a hunch, 1
slowed down the gadgets with this other stud. The pic-
tures are in slow-motion now. And the voice—yes. now
we can make out some words.”

They listened patiently for a long while. Stod-
dard shook his head, not getting enough of it to make
sense. But Jackson seemed to understand it.

“What's it all about?” pleaded Stoddard. “Do
vou get the drift of it?”

Jackson nodded. speaking in a low, tense voice.

“It’s a queer story, Stoddard. The queerest story
ever told since the creation. Use your imagination to
fill in the gaps. Think once—picture a great and
glorious civilization such as the one that buried this
time capsule, Think of them coming to—the end of
the road. That's the commentator’s reference, as I got
it, to some kind of blight. A frightful blight that wiped
out their race, one person after another.”

Jackson paused, and went on sadly. “Even their
superb science couldn’t halt the blight. They faced
oblivion. A blank future, in which their world would
be lifeless—barren—for the blight attacked all living
things, all animals and plants. Their world was
stripped, denuded of all life. Tragic . . . horrible . . .
ghastly.”

It was a moment before Jackson could go on.

“But they wanted to leave a record. They wanted
someone to know about them. Their place in history.
Their niche in the universe. They didn’t want to pass
on into eternity without leaving some marker behind.
Yet it would do them no good to just bury a time

capsule on their world, for a future age to see. Be-
cause—the cosmic irony of it all!—there would be no
future age! Don’t you get it now, Stoddard 7™

“Yes,” breathed Stoddard. “Sure I get it. They
were from another world!”

He stopped as if startled at his own words, then
went on in an excited rush. “They couldn’t bury a
time capsule on their own world, because there would
be no future beings to dig it up. So they migrated
through space—those pitiful few that were left after
the ravages of the blight—and buried it here on earth.
That accounts for the lack of remains of their civiliza-
tion—it never existed here. And did you notice when
the speaker turned his head once? It bulged. They
had maybe 25 per cent bigger brain capacity than we.
Ohviously not homo sapiens, but people from another
world, with no future ahead. That’s perfect now—
perfect!™

“Perfect,” agreed Jackson wearily. “Perfect rot.
Their language—why did I understand it, as well as
I understand you? Those people were humans with
larger craniums.”

Stoddard held his breath.

Jackson spoke slowly, measuring each word care-
fully, knowing in awe that it was the most dramatic
revelation of all time.

“All previous time capsules were buried for a fu-
ture age to find. But with their superh science, using
time-machine mechanisms, these Lumans sent their
capsules into the past.”

Jackson finished in a whisper.

“That time capsule is from our own human race,
changed only by evolution—f{rom One Million A.D.—
from the future!”

Stoddard gasped.

Two thoughts hit him like jolts of lightning. “A
time capsule—literally.” Then his voice turned grim
and sad. “The human race ends there . . . a million
years from now . . . finis . . . Here lies the last man ...”

He recovered himself and grabbed Jackson in his
arms, embracingly. “Jackson, you genius! We shake
the world after all. But how did you suspeect it was
future English, streamlined and speeded-up, as in all
evolution of language?”

“My stupid Darling,” said Helen, “Havent you
ever heard of feminine intuition?"

STRANGER
THAN

[T IR well known that the average
planet-dweller views coming changes
—even if he is convinced of their
coming—with suspicion and alarm.
Change disturbs most people, be-
cause they know that it often means

SCIENCE-
EIRRLLY  og oo cconomicnl uphesgal,

senes the tuture ins_imetively because nature has condemned us
everlastingly to live in the past. We never perform an act in
the “present.”

Our fastest reflexes are already old when we perceive them,
Every gesture, even the blinking of an eyelid, is in the past. By
the time any act of ours has become conscious to us, it is al-
ready a fraction of a second old—our nerve reaction is com-
paratively slow, and it takes an appreciable amount of time
for any physical act of ours to penetrate the conscious,

Look at vour watch—yon see only what time it was, not
what time it is! Even with light moving at 186,000 miles an
hour, it takes a small fraction of a second for the wateh image
to reach the retina in your eye. Then there is a much longer

We All Live In The Past

time-lag for the light impulses to
be translated into electricity, which
then travels through the optic nerve
to the brain before you are made
aware of what time it was when you
looked.

Fven such simple acts as shaking
hands, tasting foods, listening to
music, smelling perfume—all are in
the past from to Y% second be-
fore vou are conscious of the im-
pression! Look at the sky—vou see
the moon as it was nearly 1% sec-
onds ago, the sun as it was over 8
minutes ago! The nearest star as it
was four years ago!

And that is probably the chief
reason why Science-Fiction enthusi-
asts like to roam in the future . . .
it ig exhilarating to get away from
the dead and gone past ... H.G.

L

VERY month this magazine will pay $10.00 for each accepted
short item under the above heading. Each contribution may
be as short as 100 words, but not longer than.400 words.

All shorts must be factual, seientifically corrvect, but not fiction.
* Trademark pending U.S. Pat. Off.
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by Dr. GUSTAV ALBRECHT

It is difficult to grasp the great variety and strangeness of many of the
world’s plants. There are plants which move with extraordinary speed, such
as the Venus fly-trap, which catches small insects and animals, and the
mimosa, which drop their needle-like leaves with astonishing rapidity when
one part of the plant is touched. Several plants show surprisingly fast growth,
so fast in fact, that you can watch their progress with the bare eye. How fast
can plants really grow? This article of Professor Albrecht will provide you with
much fooed for thought.

L

1 HAT certain plants act rapidly, like animals, to capture
food or evade enemies, seems less strange when we remember
that plants and animals have common ancestors. In the creepy
pre-cambrian times, some half billion years ago, there was no
distinction between these forms of life, and even now many
organisms exist which are at the same time plant and animal.
The euglena, for example, contains chlorophyll with which it
synthesizes sugar from carbon dioxide and water, as all higher
plants do. It also moves about, catches things, and eats them
with its mouth, like an animal. This sensible arrangement was
sacrificed to specialization, during evolution, and most higher
plants are now unable to move about or eatech food, while higher
animals are now totally dependent on plants or other animals
for their food supply.

It is regretiable that the versatility of the euglena is lost in
higher organisms. Consider, for example, the advantages if we
possessed chlorophyll say in our hair. We could have lunch by
merely taking a sun bath!

But here and there we find plants which emulate the
animals, some actually catching and digesting insects, others
moving rapidly to protect themselves from attack by animals.
The rapid overnight growth of mushrooms is well known, and
the Fly amanita (Amanita muscaria) poisons flies sitting on it,
as well as an occasional Russian eating it.* But it apparently
Kills flies out of pure malice, and derives no actual sustenance
from them. The case of the carnivorous plant, Venus' fly trap
fDionaea muscipulu) is different. The leaves of this plant are
modified into traps resembling jaws with teeth. When insects
alight upon this leaf, the jaws close, trapping and then digesting
the victims, thus supplementing the plant’s drab diet of dirt and
carbon dioxide. The Sundews (Drosera) act similarly with
gooey tentacles which enclose about insects.

In the case of the amazing mimosa plant of tropical America,
if one leaf is touched, every leaf on the plant instantly folds up
and droops, perhaps as a protection from attacking animals,
who lose their appetite as a result. The tendrils of climbing
plants react to contact within a minute or two, twining about
whatever affords a hold, much as an animal's fingers grasp a
support, The Century plant (Agave) sends its flowering stalk
fifteen to thirty feet into the air in two or three weeks, taking
its flowers and fruit high above the reach of animals.

While animals have developed muscles to produce rapid
contraction, a sort of coagulation of protein molecules as re-
cently shown in vitro by Szent-Gyorgyi, plants respond by
changes in turgor, i.e., osmotic pressure within their cells, the
impulse moving through the sieve tubes of the plant to change
the solute concentration, much as nerve impulses travel through
the neurones of an animal. This impulse has a measurable
electrical concomitant, and the plam loses its motive power by

* The allusion te the fiy amanita snd the Russians should perhaps be explained.
A Crar of Russia, as well as numerous other Russians, died from eating this muosh-
room, which is prigved in that country for its narcotie effect, said to be similar
1o hashish. They also prepare an aleoholic beverage with the mushroom. (See
Nina Marshall's Mushroom Hook.)
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application of anaesthetics, much as in the case of animals.
While animals have worked out a more efficient chemical de-
viee in musele proteins and neurones than plants, with osmotic
pressure and sieve tubes, it is conceivable that, given time,
plants will move as fast as animals. A tree which could swing its
branches about at a lumberman, would be a formidable oppon-
ent. And so would a large Venus’ fly trap which could snap at
you like a lion. But unless they could also develop a sieve-tube
brain, men wounld undoubtedly quickly outwit them.

The above are all well known plants which can be found
described in any good botany text. The following account of the
Schuss-yueea, which I recently described in ScienTiFic MoNTHLY
(October 1952), is in a class by itself!

THE SCHUSS-YUCCA*
(Yucca Whipplei, var. Schuss)

ONE of the most amazing, and still unexplained, phenom-
ena in hotany is the Schuss-yucca, a rare variety of the chaparral
yuecca Yueca Whipplei), which oecurs here and there about
Chilao Flat in the San Gabriel Mountains nerth of Pasadena, a
locale noted for its queer flora and fauna. The normal variety of
Yucea Whipplei grows for many years as a hemisphere of
sharp and awesome spines (Spanish bayonet) ; then some spring
day a large shoot rises ten to twenty feet in a period of two or
three weeks, blooms, and dies. The Schuss-yucea of Chilao Flat
does this in a matter of minutes or even seconds! (See photo-
graphs.)

Although deseribed in a brief note in Liebig's Annalen
(1853). the first thorough investigation of this amazing plant
was made by the eminent German botanist Professor Ferdinand
Griinspann, who visited Chilao Flat, riding a burro, in the
spring of 1890, and who devoted Volumes 13 and 14 of his ex-
haustive twenty-volume work, Handbuch der Yucea (Leipzig:
Schmutzig-Verlag [1893]—now out of print and hard to find) —
to a description of this remarkable variety of the chaparral
yucea. In spite of Professor Griinspann’s reputation and careful
research, his ohservations on the Schuss-yueca (a name he him-
self applied to it from the German Schuss, “to shool up™), were
not credited by contemporary botanists, who considered it a

le on the Schuss-Ypeea, by Prof. Albrecht, is reprinted
by permission from the stivie Mostuey, Washington, D. C. (Dectober 1952},
Mr. H. Germnshack's lettor, “Recent Researches into the Schuss-Yucca,"
veprinted from the Sciestmie Moxyuey (November 1952).

* Naote. The following arti

Series of five
photographs
showing remarkable growth
of the
SCHUSS-YUCCA plant
in the astonishing
short time of five

seconds!

- one second . . .

hoax (zum lachen). Although most of the professor’s work was
undoubtedly accurate, he apparently let himself be taken in by
certain tall stories of the Indians, one tale in particular doing
much to diseredit his whole study. Griinspann tells of the
Spanish desperado and cattle rustler Vasquez being impaled in
mid-air by a Schuss-yucea while he (Vasquez) was jumping
over the plant. This story possesses undoubted charm, but it is
probably a canard. The Schuss-yueca does shoot up with amaz-
ing rapidity in a matter of seconds, but the shoot is soft, like a
giant asparagus, and is frequently eaten by deer (which can be
seen waiting about near plants that they somehow know are
ready to sprout) ; hence, it could not reasonably be expected to
harm a full-grown Spaniard.

This story, and the lack of imagination common at that
time, combined to diseredit Professor Griinspann. It is said that
the professor’s dying words were “Es schiesst doch!"—reminis-
cent of Galileo’s famous remark some centuries earlier, “Eppur
si muove!” But rumors about the Schuss-yucea, which the na-
tives picturesquely refer to as the “Jumpin’ Yucey,” have per-
sisted about Chilao Flat. One rumor originated at Moumt Wil-
son, a few miles to the south, from an astronomer who was fool-
ing around with the 100-inch telescope between exposures of
the planet Mercury, and another from a skier who had got off
his course in a slalom race down Mount Waterman.

Since I had myself seen and photographed another queer
yucea in this area last year—Yueca Whipplei, var. bifurcata
(mihi) —(SCIENCE, 115, 219, 1952), I determined to investi-
gate the Schuss-yucca, and if possible bring back incontro-
vertible photographic evidence.

My model and 1, laden with cameras and a fifth of anti-
venom (the rattlesnakes, too, are said to be unusually swift and
accurate at Chilao Flat), haunted the region for days. We were
guided by the deer, whose uncanny instinet tells them which
yneea plants to watch, and we were finally rewarded for our
perseverance, as the accompanying photographs show. I used
an automatic Rolleiflex, taking the photographs at one-second
intervals, and although the exposures were only 1/100 of a
second, there iz little blurring of the fast-moving sprout. The
amazement on the face of the model, who was somewhat du-
bious of the whole affair, is clearly evident.

It is somewhat sad that cameras were not as well developed
in Professor Griinspann’s time—he might have died a happier

i
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man. It is also regrettable that scientists as a class were so
skeptical then. Scientists today realize that anything is possible,
whether Schuss-yuceas or extra-terrestrial flying saucers—par-
ticularly when reported by trained and reliable observers and
accompanied by good photographs.

RECENT RESEARCH INTO THE SCHUSS-YUCCA

Gusr,\v ArBrecHT'S account of the Schuss-yueea, which
appeared in your October 1952 issue, was read by me with con-
siderable satisfaction. As a long-time student of this interesting
plant, I should very much like to bring the record up to date,
I have at hand a copy of the Handbuch der Yucca (Leipzig:
Schmutzig-Verlag [1893]). Apparently Dr. Albrecht had not
seen the second edition, Handbuch der Yucca, illustrierte zweite
Auflage (Leipzig: Schmuizig & Dreckig-Verlag [1913]). It
seems that some time in 1910 Schmutzig Senior died. The old
firm was taken over by his son, who subsequently associated
himself with Herr Dreckig, and the Verlag became known under
the new name shortly before World War 1.

The second edition of the Handbuch contains quite a good
deal of new information, of which the following is of some
interest. Several French scientists had read Professor Griin-
spann’s twenty-volume introduction to the study of the yueea,
and in 1911 two of them set out to verify the Schussyucea
phenomenon. These two eminent botanical researchers were
Cyprien Lablague, of the Sorbonne, and Aristide Gaillard, of
the College de France. They reasoned (accurately) that if deer
could instinctively divine which yucea plants to watch, other
animals might do it even better. They thought immediately of
the pigs that had been used for centuries by French peasants to
locate truffles (Tuber melanosporum) in the Périgord region of
France (see TrurrLE, Encyclopaedia Britannica, 507 [1943]).
It is well known that these especially trained animals have such
an acute sense of smell that they can unfailingly scent the sub-
terranean tubers; it is claimed that the pigs squeal loudly the
instant they come near the underground plant.

With the aid of several of these pigs, then, the French
botanists observed and photographed many Schuss-yuceas, com-
pletely vindicating Professor Griinspann, In the last Handbuch
numerous photographs of the plant in action are reproduced.

+ « three seconds . . .
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These are not as good, however, as those of Dr. Albrecht, who
had the advantage of being able 1o use a live model and stream-
lined modern photographie equipment.

Messieurs Lablagne and Gaillard also added some most
interesting new findings, which would seem to point to the real
reason lying back of the astonishingly fast growth of the yucca.
Ag mentioned by Professor Albrecht, the Chilao Flat region is
heavily infested with rattlesnakes (Crotalus atrox). The French
scientists were able to ascertain that the rattlesnake invariably
seeks out a yucea before shedding its skin., In its struggles, it
takes firm hold of the yucea roots and shakes off the old skin.
During this process, the snake inevitably bites into the roots,
and some of the rattlesnake venom is injected into them. The
French team made the further discovery that the venom con-
tains small percentages of the powerful enzymes, hyaluronidays,
and hyaluronites. These are considered to be the chief reason
for the extraordinarily rapid growth of the Schuss-yucea.

This year, while I was in California, I happened to mention
the matter to two Stanford University electronies physicists,
and we decided to explore the subject further. Accordingly, we
designed a millimeter-wave radio receiver, connected 1o a rotary
search radar. On location we found that, with the radar antenna
revolving, we frequently got blips on the ecathode-ray screen
from various directions, but always pointing to yuccas. Pre-
liminary computations, based on 98 responses (discrepancies in
two observations are still unresolved), have led to the tentative
conclusion that the yucea plant, 24 hours before it starts to
shoot, actually sends ont impulses on a wavelength close to 60
kilomegacyeles, Instrumentation thus promises to provide a
more scientific predictive and observational method than the
use of deer or pigs, because the observer has 24 hours in which
to set up photographic equipment near the plant before it starts
to shoot.

The preceding account is only a preliminary report. Final
results will be made known in about a year, after further
seientifie data have been recorded and analyzed.

Huco GernsBACK
Megiber, American Physical Society
Member. American Association for the Advancement of Science
Ravo-Evectronics, Gernsback Publications, Ine.
New York
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“ . . lightning burned along the wires

we saw an apparition.”
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[HE OTHER SIDE OF

We know very litile as yet about tem-
perature in general. How high up the scale
can we reach? How low can we possibly
go? No one knows. There seems to be no
upper limit to temperature, which may
well run into millions of degrees. On the
other side of the scale, scientists for a long
time have talked about absolute zero. But
what is below absolute zero? Theoretically,
it is possible to reach 273.15 degrees be-
low zero F. but is it possible to go lower?

Professor Donald H. Menzel, Acting Di-
rector of the Harvard College Observalory.
has approached this problem from an
entirely new angle. To the best of our
knowledge the idea has never been used
in science-fiction before. We are certain
that our readers will enjoy this most in-
Iriguing story. written with unusual skill.
It will hold your atiention from beginning
to end.

As I bowed my three visitors from my office, I con-
gratulated myself upon the possession of such profit-
able clients. With life in our New England village
so much a thing of the summer season, it was no
easy task for even one lawyer to eke out an existence.

Of course, some elements of the situation were
unusual. For one thing, that altercation before my
very office. Surely there was distress in the pretty eves
of Miss Gregory as 1| opened the door: and then the
elder Jamieson's curt admonition to me:

“Mark you. Finley, no more doles to this young
scapegrace: I've had enough of his gambling debts.
So now it's the races. Well, we'll let our young bantam
dig for his money this time. No more advances! You
hear, Finley ?”

Even more strange was Jamieson’s whole proce-
dure—of having his will read to the heirs before his
death. Still, Jamieson was an eccentric scientist, and
I saw nothing particularly extraordinary in his latest
caprice: that, in his lifetime, he should wish to set

. the seal of his approval upon what struck everyone
as such an admirable arrangement.

Darley Jamieson had summered in the vicinity of
our village ever since I can remember. For the past
few years he spent a good share of the remaining time
in his cottage up on the bluffs that looked over the
seashore. From the exterior, at least, his home seemed
to be a substantial colonial dwelling—large, but at-
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De. Mengel s the Aeting Director of Harvard
College Observatory, He was Assistant Astronomer,
Lick Observatory ; Director, Sacramento Peak Sta-
tion of Harvard College Observatory; member
Lick-Croeker Eelipse Expeditions, 1930, 1932; Di-
rector of Harvard-M.LT. Eelipse Expedition 1936
three times winner of the A, Cressy Morrizon Prize.

tractive. The interior. however. contained a large
modern laboratory, equipped with every device that
the most ardent experimenter could wish: optical
equipment, electric and electronic devices in profu-
sion, even a complete cryogenic equipment, which
technical term (Jamieson explained to me) included
devices for making liquid air, liquid hydrogen, even
liquid helium. Jamieson was a specialist in the low-
temperature field. His scientific contributions were
of such a high quality that nominating lists for the
Nobel prize frequently carried his name.

Jamieson worked hard at science—night and day.
With his recluse habits, he might have passed entirely
unnoticed were it not for his household. For a bach-
elor, he certainly managed generous family responsi-
hilities.

First of all, there was Edmund. Edmund,
Jamieson told us, was the son of a dearly-loved
brother, who recently died in the Argentine: and if
the affection that Jamieson lavished upon the boy
could be taken as any indication, the brother must
have been loved indeed. The young feilow was likable
enough, but a bit erratic; and Jamieson's introductory
proclamation that day at my office door seemed to
betoken the final turning of the worm after a rather
tortured relationship. Yet Edmund had a marked
flair for scientific research. His uncle gave him every
opportunity to work in the laboratory and Edmund

43



made rapid progress. Jamieson doubtless looked for-
ward to the day when hiz scientific mantle would fall
on younger shoulders. And to this end he drove Ed-
mund with the same relentless energy that he used in
his own work. Edmund’s oceasional erratic exploits
were probably due in part to the tenseness of his
work—and the desire of youth for release.

Then there was Joan Gregory. A more recent ac-
quisition, she had been bequeathed to Jamieson’s care
by a dying college chum. Unmarried and childless
himself, Jamieson found himself more than occupied
with the managing of a rather problematical situation.
Fortunately for him, his latest responsibility seemed
also to provide the solution; for no one could doubt
that, if anyone could manage Edmund Jamieson, Joan
Gregory could. As a matter of fact, Edmund was head
over heels in love with the girl from the very first.
Soon she was reciprocally mchncd and, needless to
say, Darley himself was delighted.

I dare say this situation determined the matter
of Jamieson’s will. Perhaps he wished to free himself
from the responsibilities of a family and go back to
his laboratory in peace. At any rate, the three of them
were in my office that afternoon—Joan and Edmund
came up from Boston on the noon train. Edmund ap-
peared in no amiable frame of mind, no doubt because
of his new financial straits at which his uncle hinted.
Before the session in the office had ended, however,
he regained his good humor. Joan was radiant.

Jamieson had requested me to draw up his will a
few days before, and he summoned Joan and Edmund
from Boston to hear its provisions. The terms of the
will were simple. Jamieson directed thai upon his
death his entire estate should devolve upon his
nephew, Edmund, and his ward, Joan Gregory, pro-
vided they should be married. or at whatsoever time
they should be married. In the event that their pro-
posed marriage should not take place within the en-
suing five years, each was to receive one-quarter of the
estate, the rest to be devoted to the establishment of
an institution for scientific research as provided for
in the will. Anyone present that day could have little
doubt that the latter provision was simply a gratui-
tous alternative.

I howed my clients from my door and listened to
their footsteps receding down the staircase, with only
the pleasant contemplation of the eventual, happy for-
tune hovering over the future heirs.

.AS [ closed the door. the waning afternoon cast
the gloom of premature twilight over the office. A
glance from the window disclosed across the sky a
cluster of dark eclouds that betokened the approach of
one of those sudden thunderstorms so common along
the coast. Switching on the light, 1 settled myself at
my desk to arrange hastily the papers connected with
the Jamieson estate. It was growing late and | was
eager to reach home hefore the breaking of the storm:
nevertheless something urged me to set in order the
details of the will before leaving.

Before I finished my task, the dark of the ap-
proaching storm blotted the last pale glow of the aft-
ernoon and the wind beat against the windows in a
rising gale. Failing to find the umbrella that I usually
kept at the office, I locked the door and ran down the
stairs only to be met at the street by the first heavy
drops of the storm.

Chagrined. I retraced my steps to the office. There
was nothing now to do but wait for the storm to pass.
Somewhat put out by the indefinite postponement of
my supper, | picked up a book at random and, in no

41

amiable mood, disposed myself to make the best of
the situation., Outside, the wind rose to a seream and
the rain fell in torrents. For some quarter of an hour
the fury of the storm continued. Then suddenly, as if
collecting all its might in one final climactic blast,
there came a lurid flash and a deafening peal of thun-
der, after which the rain subsided to an intermittent,
thinning drip.

Impelled more by exasperation than genuine in-
terest, | contined to read, almost unaware of the
storm’s cessation. The book was a discussion of some
fallacies of circumstantial evidence, particularly in
their connection with certain well-known and spec-
tacular cases of criminal insanity. Now I dare say, |
am ultraconservative: however, | had always been of
the conviction that a fantastic explanation of crime,
in which the eireumstances and the intent are obvious,
constitutes nothing less than an affront to the intel-
ligence of justice. | confess I was provoked to consid-
erable controversial warmth by the bizarre accounts
with which my author strove to confuse straightfor-
ward criminal procedure.

After I concluded the most preposterous account
of all, I tossed the book in disgust upon my desk. At
the same instant the street deor below burst open with
a erash, and 1 heard feet dashing madly up the stair-
case. A moment later came a thud as if something
hurled against the office door, followed by frantic
beating upon it, As I leaped from my chair, the door
flung open.

“Edmund!™ I gasped.

In the doorway, the rain dripping from his mud-
bespattered clothing and his face pallid beneath the
wet, matted hair, stood the younger Jamieson. His
ashen lips twitched spasmodically; his eyes stared
wildly; blank terror covered his countenance. I
shall never forget his appearance. He looked as though
he had seen a ghost.

“Thank God, Finley, you are still here!” he
panted.

I took a step toward him, but he thrust me aside
and sank trembling into the chair I had vacated. He
passed a shaking hand over his brow and moistened
his dry lips. Now and again a shudder shook his whole
frame. Finally he fixed eyes of positive horror on me.

“God help me!” he moaned. Then suddenly.
plucking me by the sleeve, he hurst out: “Finley, I'm
stark, raving erazy! Crazy. I tell you! Such things
can’t happen!”

I had never seen a man so completely unnerved.

“Finley.” he continued, “he’s gone—vanished like
a puff of smoke! Blasted before my very eyes! The
thunderbolt—withered like a dry leaf in fire—gone—
I tell you, Finley, he’s gone from the face of the earth!
How could it happen? It's ghastly—a nichtmare!”

Becoming incoherent, he finally burst into hys-
terical sobhing, My wits deserted me. I felt the mani-
fest terror of the man insidiously imparting itsell to
me. [ felt I was face to face with some awful cataclysm.

“Edmund.” I finally managed to stammer, “for
heaven’s sake, pull yourself together. What is it?”

He seemed not to hear me. At last, however, he
raised his eyes: but it was as though some haunting
vision persisted in coming between them and me. He
lifted a hand as if to brush it away. He seemed to be
trying to master himself; and gradually I noted that
he became more calm.

“Listen.” he said, “I’ll tell you. Don’t pretend to
believe me. I can’t believe it myself.”

He paused as if the vision again came before his
eyes, but resolutely he pushed on.
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“I'll tell you from the beginning. When we left
you this afternoon, we first took Joan to the train.
She was to return to Boston at once, you know. I
stayed behind to go with Uncle Darley to the lab. He
wanted to show me a new experiment.

“Already it was clouding up and we saw that we
should have to hurry if we were to beat the storm:
so we set off at once up the road leading over the
cliffs. As we went along, Uncle opened his metal suit-
case and showed me a peculiar gadget that it con-
tained: a black, japanned box. I gathered that it had
something to do with the experiment. 1 eannot be
sure, though: for presently the storm broke.

“I've never been oul in so heavy a storm. The
rain came down in blinding sheets, and the wind beat
against us so that we could scarcely stumble ahead.
(]nl\' by bending nearly double could we make any
headway. With the black clouds so low above us and
the gusts of rain in my face and the steam from the
m:lh. everything was as dark as a moonless night,
The road Ilf"(‘dlll(" a bog. All communication was im-
possible. 1 could M-an.(’-l) breathe as 1 struggled on
with the wind shrieking in my ears and the surf lash-
ing at the bottom of the eliffs.

“*We had nearly reached the top of the cliffs. with
Unele Darley perhaps ten feet ahead of me, when |
slipped and fell upon my hands and knees. At the
same moment a flash of lightning blinded me and a
terrific detonation shook the earth. The whole crest
of the cliff was lit with a phosphorescent glare. 1 had
a momentary impression of a chilly blast of arctic air.
For an instant I was dazed. When my eyes cleared,
the rain was stopping, but Unele was no longer ahead
of me. Thinking he had passed the shoulder of the
cliffi, I ran after him. Then the frightful realization
broke upon me, He was gone!

“I looked around. Not a trace of him remained.
One minute he was directly ahead: an instant later
he had vanished as completely as if the earth had
swallowed him—or—"" here Edmund paused with a
peculiar light in his eyes “—or as if a single bolt
of ]whlmn-f had shriveled him!”

Edmund paused in his amazing recital and looked
at me helplessly. My consternation must have caused
me to stare at him stupidly. for a moment later he
went on with some asperity:

“Well, that’s all there is to tell. I ran all the way
back, hoping to find you. Finley. for heaven's sake,
help me! What could have happened to him?”

There was something pathetic in the almost child-
like helplessness of his appeal. As for me. | could only
be astounded by his incredible story, Surely Darley
Jamieson could not have vanished into thin air.

“Are you certain,” I questioned, “that he couldn’t
have been concealed by some crevice in the rocks.
Perhaps he was struck by the bolt of lightning and
hurled aside; lightning acts in strange ways.”

Edmund shook his head.

“No,” he replied positively: “he was gone. There
aren’t any rocks—only the sand. I looked, and he
wasn’t there.”

“The cliff,” I proposed. “Blinded by the flash, he
may have fallen into the sea.”

Edmund shuddered, no doubt at the thought of
the angry storm-tossed surf. Then he gave me a queer,
hunted look and said in a dry voice:

“No; I thought of that. He didn’t go over the
cliff. He has vanished.”

There was something odd about Edmund’s man-
ner. It seemed as though there were something in the
experience that he could not impart to me.
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“Come.” I said abruptly, “we must get help and
search the cliff. Even now your uncle may be dying
in some crevice you overlooked.’

Without waiting for his reply, I seized the tele-
phone and rang up the police station. Marshall, the
chief, 1 knew fairly well: and, although only three
men were on the night shift, I felt pretty confident
that at this hour he would have at least one of them
with him. I was right. Marshall was a good deal
amazed at the hasty summary of the situation I gave
him, and promised to be with us immediately.

I had barely finished locking the office when Mar-
shall joined us at the foot of the stairs. He must have
run all the way. Briefly I outlined Edmund’s story,
and then the three of us set off toward the cliffs.

B}' the time we reached the road that wound over
the brow of the cliff, the heavy clouds had lifted, but
the twilight was lengthening into dark. Fortunately
Marshall had brought a lantern, and this we now
lighted. Almost at a run we struggled up the rocky
road, splashing through the puddles and slipping in
the gummy mud that clung leadenly about our feet.

We' were panting hard as we neared the top of
the cliff. Suddenly Edmund held out a hand to stop us.

“It was here,” he said in a strained voice, “that I
slipped as the flash came. When last I saw him, Uncle
was there, just on the crest of the cliff, outlined
against the sky.” He indicated the spot.

[ was about to walk on when Marshall restrained
me. He seemed deep in thought, with his eyes fastened
upon the road. Suddenly he stopped and held the
lantern so that its rays fell upon the miry path. He
concluded his examination deliberately, then glanced
at Edmund’s shoes and straightened with a grunt of
satisfaction.

“*Fortunately,” he announced, “the mud has pre-
served the luolprmla. These”™—he pointed toward
several broad impressions—"are undoubtedly yours,
are they not, Mr. Jamieson?”

Edmund confirmed the observation.

“Here they abruptly ended.”




“Then.” continued Marshall, “these others must
have been made by your uncle.”

1 bent to examine the footprints. Sure enough,
the abrupt cessation of the rain. together with the
sandy soil at the top of the cliff, had recorded the im-
pressions as distinetly as if molded in clay.

“Now,” directed Marshall, taking charge of the
party, “let’s have a look at the top of the eliff, but be
careful not to walk in the footprints.”

At the top of the cliff, 1 looked about me eagerly.
Here a path opened into a little plateau that hroad-
ened gradually until it accommodated the few scat-
tered cottages at its farther end. Yet, strain my eyes
as | might in the darkness, I discovered no vestige of
Darley Jamieson. More than that. | found Edmund’s
statement to bhe true. There was not a single rock or
crevice which could have concealed a body. The shelf
of the cliff was as flat and bare as the palm of my
hand: everywhere only the smooth sand stretched
away into the darkness.

A sudden exclamation called my attention to
Marshall. On hands and knees, he was erouched in
the roadway, his eyes intent upon the muddy earth.
A step brought me beside him. Here, for several yards,
was an interweaving of footprints; yet in the midst of
them the unmistakable tracks of Darley Jamieson
stood out distinetly. Unswervingly they reached to the
crest of the cliff where two, more deeply indented
than the others, seemed to indicate that he had
stopped. Here they abruptly ended: beyond there
was no trace.

For a moment we stared at each other in silence.
There was obvious perplexity in Marshall’s eves. He
shot a glance skyward.

“It looks as though he had been caught up by a
balloon,” he declared. *“One thing is certain: he never
took a step farther than this.”

Presently his eyes fell upon a single line of foot-
prints leading toward the edge of the cliff. He ex-
amined them in silence and then turned to Edmund.

“l went to see if he had fallen over.” explained
the latter.

Marshall gave him a searching look.

“Hardly,” he replied gruffly. “It’s ten yards from
here to the edge."

Further search was futile. We even went as far
as Jamieson’s laboratory. but to no avail. Beyond the
ominous finality of the two deep-set footprints that
marked the point where his trail abruptly ceased. not
a single trace remained of the man. Perplexed and
disheartened, we turned back toward the village.

NI-:xT morning found me at the office a good deal
earlier than usual. 1 had had precious little sleep
during the night, and dawn overtook me too disturhed
in mind to lie longer abed. Upon leaving Edmund at
his hotel the night before. I had directed him to see
me first thing in the morning. So 1 set out for the office
to fret away the time there until he should appear.
What I needed most of all was strength, and lei-
sure to think seriously. Yet the strain of the night
left me scarcely fitted for the necessary close concen-
tration. | fear 1 did little but nervously pace the office
and reiterate the unanswerable questions, over which
I had tosséd all night. The case was ineredible. Try as
I might, it remained as insoluble as at the moment
Edmund had first poured out his account of it. The
very absence of anything extraordinary in the general
circumstances rendered only more staggering that
particular impossibility—the disappearance of the
scientist. That, and that alone. fell beyond the realm
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of possible happenings of any commonplace day. Yet
that had happened!

The great clock on the town hall boomed the
hour. Eight o’clock! What could be keeping Edmund?
Surely he could not be sleeping while the shadow of
his uncle’s murder hung over the village. Murder!
The thought came to my weary brain unbidden. True,
throughout the night it stalked like a disquieting ap-
parition through the confusion of my half-conscious
speculations, but only the readiness of its recurrence
in the cold light of morning apprised me of the
strength of its erystallization in my unconscious in-
terpretation. 1 tried to banish the thought from my
mind. Surely there must be some other. some perfectly
natural, explanation. Impatiently I glanced at my
watch. But what delayed Edmund?

At that moment came a knock on the door. With
a sigh of relief I threw it open; but instead of Ed-
mund 1 confronted Marshall. There were deep lines
of perplexity upon his face. Apparently he read the
disappointment in my eyes, for his first words came
as an echo to my unspoken thoughts.

“Finley, have you seen Edmund Jamieson this
morning?”

I replied in the negative; and Marshall accepted
my invitation to enter. For several minutes he stood
gazing about the office abstractedly: then abruptly he
exclaimed:

“Finley. this has me beat! It's so confounded clear
that an idiot could see it—but, for the life of me, I
can’t believe it.”

Idiot or not idiot, I could only confess that noth-
ing was particularly clear to me.

“The disappearance. you mean?” | asked.

Marshall looked at me queerly.

“Yes—the disappearance.”

I felt uncomfortable.

“You say you haven’t seen young Jamieson this
morning,” * asked Marshall again.,

I shook my head. Marshall continued his stupid
staring about the room; then, with another abrupt
shift of thought. he said:

“I've had another look around
morning.”

In answer to my look of interrogation, “No,
there's nothing new. I've got Hohson and Wlumey up
there now on glmrd We had to rope off the place.
Somehow. people got wind of the affair, and the whole
town turned out before breakfast.”

He paused for a moment’s thought.

“l went up to the cottages. too. No one’s heen over
to the Jamieson place since yesterday—the other cot-
tagers vouched for that. Nobody in town's seen
Jamieson either: I asked at the garage and the depot.
One thing’s sure: Darley Jamieson never came down
from that cliff —by the road.”

There was a significant intonation to the Jast
words.

“What do you mean?” | demanded.

Again Marshall gave me his queer look.

“We're having the beach searched all along the
coast,” he replied.

“Then you think he may have fallen over the
cliff after all?”

Marshall’s voice was cold.

“He may have been helped over the cliff.”

At last, unwillingly, T was foreed to recognize the
drift his comments were taking.

“Do you mean,” 1 expostulated. “that you believe
Edmund Jamieson guilty of such a thing?”

“There’s one set of footprints to the edge of the

the cliffs this
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cliff.” he persisted doggedly and with some heat.

“Nonsense! He explained that.”

I told you it had me beat. I can hardly believe it
either.” Suddenly he drew up a chair and straddled it.
“Look here, Finley,” he said. “we might as well face
things squarely. 1 can’t fit this in with what 1 know
of young Jamieson, any more than you can. But facts
are [acts, and there’s enough evidence to make things
damned uncomfortable for Edmund Jamieson before
the jury. Circumstantial, I'll admit, but powerful.
Look here. Old Jamieson and Edmund went up on the
¢liff; Jamieson went no farther: Edmund came back
alone: only one trail of prints to the cliff edge to tell
what happened; and Edmund so rattled he ecan’t
think of any explanation but that cock-and-bull story
he wave us. Finley, this isn’t the Middle Ages—people
don’t disappear by magic. Lightning has Killed many
people but it doesn’t evaporate the body or toss it
more than thirty feet.

“There’s only one link missing, and that’s a mo-
tive—though there is rumor that Edmund and his
uncle were not always on pleasant terms. As to that,
no doubt you can supply some information when the
time comes. And there are times when a man aets
eriminally on impulse.”

Marshall waited for my reply. but none could
force itself to my lips. Only too well I began to vis-
nalize the chain that was forging for Edmund
Jamieson. Marshall spoke plainly; and I suddenly
realized how terrible my own position would be.
Only one link missing, Marshall had said—the motive.
And. if I were to speak, all I could say would only
make that motive plain.

Perhaps Marshall sympathized with my troubled
silence; perhaps he even understood it. There was a
vood deal of discernment beneath the commonplace
exterior of the Yankee chief constable. At any rate,
he arose, in his abrupt way, to go.

“They’ll no doubt be sending a man down from
Boston,” he said. “This is too big a job for us to
handle alone. 1 just thought I'd drop in and let you
know how things stand. You're more interested in
voung Jamieson than anyone else. I guess: and it'll
he a few days before we take any aetion.”

The hint was unmistakable. I was sure now of the
understanding—and the sympathy. I could only grip
Marshall’s hand, and he was out of the office.

He met Edmund ascending the stairs, but only a
curt nod passed between them. Then Edmund was in
my office and, before I had time to collect my wits
from the one interview, I found myself faced with an
even more perplexing problem.

Edmund was distinetly ill at ease. A glance at his
lined face told me that sleep was not the cause of his
belated arrival. Affectionately, for I really liked the
boy. I placed my hands upon his shoulders and tried
to strengthen him with a few words of encouragement.
He avoided my eyes. Uneasily, in spite of my liking
for him. T felt Marshall’s suspicions obtruding upon
my thoughts,

“Have they found anything?” he asked presently,
in a dull voice.

“No.” I replied. “But. Edmund. you are late.”

He looked at me wearily.

“1 had to wait to send a telegram. The office
doesn’t open until eight.”

The subsequent conversation brought us no fur-
ther than we had gone the night before. With fruitless
reiteration Edmund detailed again the events which
led up to the disappearance of Darley Jamieson. Fan-
tastic as it was, upon that point Edmund doggedly
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insisted with convineing single-mindedness. As for the
rest, Edmund’s demeanor left me more disquieted
than I wished to admit. He was patently ill at ease,
manifesting from time to time a suppressed indiffer-
ence, even, | felt, a positive resentment toward our
discussion. And once or twice he seemed about te
speak of something but always' changed his mind.
I grew confident that more was involved in the case
than Edmund Jamieson was willing to disclose.

After an inconclusive half-hour, Edmund de-
parted. 1 fancied that I detected an air of relief as he
took my hand and left instructions for calling him
at the hotel, should anything turn up. And then I was
alone—alone with the knottiest tangle of perplexities
I had ever imagined. and perturbed by suspicions I
tried vainly to evade. Unconsciously 1 picked up the
volume I had been perusing the night before, and all
the unassailable refutations my cold logic had turned
upon it rolled back upon me with ironic significance.
I am ordinarily the most even-tempered of individ-
uals, but in my exasperation I hurled the book into a
corner. How dared 1 face the conclusion that calm
reason indicated so unmistakably?

T ae next wo days dragged interminably, with the
investigation apparently no further advanced than
at the beginning. On the morning of the second day,
however, according to Marshall’s prophecy, a special
detective arrived from Boston. I saw Edmund infre-
quently: indeed, he seemed distinetly to avoid me. As
for Marshall. upon the few oeccasions we chanced to
meet, his uncomfortable manner and reluctance to
speak emphasized the direction official suspicion was
taking.

On Sunday afternoon, Marshall telephoned me.
“Thought you ought to know.” he said. “But the cir-
cumstantial evidence seems to be piling up. We've re-
covered that suitcase.”

“What suitcase?” said I, trying to fit his words
into my knowledge.

“The metal suitcase that Darley Jamieson took
into your office and carried away with him to his
death,” Marshall replied, “The initial ‘D.]." is unmis-
takable on the metal. We found it this morning,
worked up on the heach below the cliff. We feel that
this is definite evidence that Darley Jamieson also
went over the eliff.”

My heart sank. The weight of circumstantial evi-
dence was increasing. Marshall went on. “One peculiar
thing, though. That metal case was surrounded by a
layer of ice. We had to chip it away to open the con-
tainer. And then we found only a meaningless tangle
of wires, and electronie tubes all in a box of japanned
metal. We're holding it for evidence, of course. But
no one could have hurled it from the road to the cliff.
Too heavy. Someone dropped it there!”

Darley Jamieson's disappearance had occurred
upon a Thursday. On the Monday following I precipi-
tated a stormy scene with Edmund. Up to that time a
peculiar insensibility had apparently left the latter
oblivious to the precarious position he occupied: but
on this particular day, baffled wits and frayed nerves
drove me to a none-too-optimistic enlightenment. At
first, I believe, the idea stunned him; then he hroke
into vehement denial with a heat that left scarcely
one of us unscathed by accusations of imbecility.

“Finley,” he blazed. “I don’t care what you think
or what anybody else thinks about this mysterious
affair. I know—or think I know what happened. And
you've got to help me!”
Edmund gesticulated wildly. *I must have that
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suitcase and what it contains! I'm sure that it holds
the answer to the mysterious disappearance!” There-
upon he hounced out of my office.

I called Marshall, asking for release of the case.
First threatening numerous writs and later guarantee-
ing safeguarding of the case and contents, I received
it and turned it over to Edmund, for whatever might
develop.

It was a beaten, weary, and dejected Finley whom
Marshall found on the Thursday after Jamieson’s van-
ishing. I had not seen him for several days—by design
on his part, | had come to feel; therefore I was some-
what surprised when he dropped in about mid-after-
noon. After a perfunctory greeting, for some time he
stood fiddling with his enormous watch-chain in pal-
pable embarrassment before he brought himself to
speak further. Finally he said:

“Finley, 1 hate like blazes to tell you, but if you're
going to do anything for young Jamieson, you've got
to hurry. Things look mighty bad for him.”

My response was feeble enough; whereupon Mar-
shall continued as if eager to conclude the matter.

“When I mentioned motive the other day, I can
understand your keeping quiet about some things,
Finley: you needn’t bother any more. We know about
the will.” In answer to my look of surprise, he went
on: “Miss Gregory gave it away before she saw what
it meant. Did you know, too, Finley, the lad’s head
over heels in debt? —gambling, we've found.”

What could I say? All along I had known the

damning facts would sooner or later come to light.
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Without waiting, however, for an answer, Marshall
played his trump card.

“What do you say to this?” he said, laying on the
desk before me a duplicate telegraph blank. It was
signed by Edmund; and from the date I recognized
at once that it must be the telegram which had de-
layed Edmund the morning after his uncle’s disap-
pearance. I recognized only too well the significance
in its brief wording. It read:

“SAY NOTHING NOW. PAYMENT DEPENDS UPON YOUR
SILENCE. WILL HAVE FUNDS IN FEW WEEKS."”

1 shrugged my shoulders.

‘EW e]-l ?,'

“I needn’t explain it.” Marshall folded the paper
and restored it to his pocket. “Maybe I shouldn’t say
anything, but tomorrow there’ll be a warrant for Ed-
mund Jamieson’s arrest!”

For a moment the chief paused. mingled emotions
struggling in his face. Then he laid a hand upon my
shoulder. I

“Finley,” he said, “I know you think or at least
hope that the boy’s innocent. For God’s sake, if you
know anything to do for him, do it quick!”

Do something? But what? Heaven knows I tried
to answer that question after Marshall had gone. Yet
in the face of this all-but-conclusive evidence, what
had I to offer? Only an incredible story that even I
could not helieve.

A ring of the telephone interrupted me. It was
Joan Gregory. She was calling from the hotel and her
voice was urgent, Since [ felt that she could contribute
nothing to the perplexing situation, I had advised her
to remain in Boston. But, without notifying me, 1
discovered, she had arrived the night hefore.

“Mr. Finley.” she was saying now, I must see you
at once. Oh. I need advice terribly!”

Alarmed by her tone, I replied that | should re-
main in the office until she called. and ten minutes
later she was with me. Her distress was pathetic. As
she accepted a chair, her hands clasped convulsively,
and I could see that she was close to tears.

“Oh, Mr. Finley.” she burst out, *this is awful!
Poor, dear Uncle—I can’t believe he is—dead. And
now they say Edmund has done it. It's horrible!™

Here the tears sprang into her eyes. I did my
best to console her—awkwardly enough, I admit. I've
never been particularly adept in dealing with ladies,
and ladies in distress devastate me. Fortunately she
recovered herself in a moment. Drying her eyes, she
continued more calmly.

“Mr. Finley, we were to have been married in a
few months. Now everything is upset. I don’t know
what to do. To continue with our plans would only
make Edmund seem more guilty: to break our en-
gagement now would appear as though 1. too, thought
him guilty. Oh, what shall I do?”

I confess that I didn’t know. My brain was past
thinking intelligently. Mercifully it was unnecessary
for me to decide, as I discovered in her next words.

“I had to see Edmund last night,” she went on.
“He has changed so. I hardly recognized him. His
eyes are wild and his hair ratty and uncombed. At
first I thought he was drinking—but then 1 realized
that it was mostly lack of sleep. And he doesn’t eat
either.

“Oh, Mr. Finley, he is spending night and day
down in that low-temperature laboratory. He didn’t
want to see me and made it clear that all he wanted
to do was get back to his experiments.

“We compromised and I went down with him, to
talk while he was working. I might just as well have
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been one of those machines for all the attention he
paid to me. He never stopped once. Connecting wires
and reading dials and gauges. The room was a mess.

“But I had to tell him—I broke the engagement.”

“You what?” I demanded. “But why?—why?”

Her reasoning was clearer than mine.

“It was the only thing I could do.” she said. “To
go on would only prove the reason . . . besides—oh, 1
don’t know . ..”

An incredible light broke upon me.

“Besides.” | repeated. “you fear that he is guilty!

She bit her lip, eyes fallen. Then, hopelessly, she
nodded. The admission put an end to the conversation.
What more could I say? More courageous than I, Joan
Gregory had dared to own to the conviction that I no
longer could deny. Poor Edmund!

We sat silent in the dingy office as the late after-
noon waned. Then disconsolately she went away, and
I returned to my chair and to my endless brooding.
The end had come—I knew it. The very fact that T
could say nothing of hope or comfort to Joan Gregory
proved it to me conclusively. Until the afternoon I
did not dare to admit the truth: at last there was no
other way. Tomorrow the warrant would be served;
Edmund would be led away, while I sat here, helpless,
beaten. It was the beginning of the end. Yet what else
remained? Fight it as I might, I knew I had to ac-
knowledge it: Edmund Jamieson was guilty—guilty,
if ever a man was. Not a straw remained to be grasped
—nothing but a wild tale of fantastic impossibility.

The last streak of day faded from my square
office-window. I lighted the dusty lamp and returned
to my chair. Outside the twilight deepened. The dark-
ening sky carried the threat of storm. as thunder re-
verberated from shore to eliff.

Unexpectedly, a knock sounded on the door. In
response to my weary invitation, the door swung
slowly open.

Wild-eyed. wide-eyed Edmund entered, followed
by his distraught fiancee.

“Come, Finley.” he demanded. “I need help, in
order to prove my case.”

“You're mad!” I exclaimed. “What do you want
me to do?”

Joan laid a hand on my shoulder. “Do come.”
she urged. “I don’t know what he wants, but I feel that
tonight it is now or never. Please help if you can!”

I could not resist her appeal. Again without pro-
teetion from the storm. I left the office and followed
the two—Edmund and Joan—toward the cliff road.
Edmund was earrying the mysterious metal suitcase,
with the letters D.J. on the outside.

A drizzle soon turned into a downpour, lashed by
sharp gusts of wind. We were shortly drenched,
although the drama sustained us in spite of physical
discomfort. At the top of the cliff, Edmund paused,
opened the case, and drew from it a remarkably com-
plex piece of electronic equipment. He carried it to
the precise point, still marked by a stake, where
Darley Jamieson’s last footprints had been engraved
in the sandy clay of the cliff road. He connected the
device to some heavy wires lying on the ground.

“1 must be right,” Edmund said to me. *And
.yet I have never been less certain. I've read Uncle
Darley’s notes. . . . But the idea is preposterous.”

“What do you mean?” I asked. “All this mys-
tery.” Edmund Eeld up a finger to silence us,

“These wires,” Edmund announced, “are con-
nected to a lightning rod on the top of the hill.”

We waited, all three of us, in the darkness. The
night wind whistled over the cliff and the rain lashed
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us unmercifully. An occasional flash of lightning re-
vealed our faces—white, drawn, tense—waiting for
we knew not what. '

And then, without warning, the great flash. A
bolt of lightning that burned along the wires, a daz-
zling flash that seared our eyeballs, a thunderclap
that sounded like the end of the world.

And as the greenish glare faded, as the last roll-
ing peal of thunder reverherated from eliff to cliff,
we saw an apparition. | was on my feet, breathless,
my eyes staring into the darkness. My flashlight cut
through the gloom. There, ten feet ahead, clearly
revealed by the light, stood Darley Jamieson!

I'r was several days after his amazing reappear-
ance that Darley Jamieson assembled us in the living-
room of his cottage on the cliffs. He was particular to
include Marshall and myself in his invitation. Ed-
mund, of course completely cleared of all shadows of
suspicion by the return of his uncle. once more was
happy in the prospect of his forthcoming marriage;
and Joan, by his side, emerged like an unfolding rose
from the cloud that had hung over them. Her radi-
ance was sufficient to rejoice the heart of any man.

Darley Jamieson himself had heen strangely reti-
cent ahout his recent experience. To the pressing of
all inquiries he vouchsafed no response except that the
explanation was too involved for summary dismissal,
and that all would he cleared up when the proper
time eame. The little he revealed increased our per-
plexity. For he was steadfast in his support of Ed-
mund’s fantastic assertion. Vanished he actually had,
s0 he said, at the very point where his footprints
stopped. To us the whole thing was preposterous.

Well, here we were, the five of us. We hoped that
it was at last the “proper time,” and we were not dis-
appointed. There was much, too, to excite our curi-
osity. A great change had come over Darley Jamie-
son: he was like a man set apart. During the inter-
vening days he had seemed to dwell under a great
perplexity: and now there was a troubled look in his
eyes, as though he heheld something he scarcely
dared to mention,

After setting out drinks and cigars and seeing to
our comfort, he settled wearily into a chair, and then
abruptly broke our expectant silence,

“I regret that unwittingly | have heen the cause
of so much distress.” he began. “I owe you an apol-
ogy; and assure you that, had not events of which I
never dreamed come to pass, | should never have ven-
tured submitting you to such grave anxiety. Under
the circumstances, the least recompense I ecan make
is to explain what is to you so incomprehensible—
and justly so—my disappearance.”

He paused, while we leaned forward, intent upon
his words.

“Yet I almost fear to do s0.” he resumed after a
moment of Kknitted brows. “I can scarcely compre-
hend it all myself. In the beginning, when first I found
myself returned, it was all as obscure to me as now
it is to you. Since then, however, I have tried to piece
together the twisted threads until at times it seemed
that they formed a pattern. At last. the whole mean-
ing broke upon me. I scarcely dare believe, and yet I
know. The secret is stupendous—inconceivable! Ts it
possible that one can know what I know—and still
live?”

His voice died away into an awed hush. He ap-
peared to forget our presence, while his misted,
troubled eyes seemed to penetrate heyond the con-
fines of the room and rest upon a mystery that only
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he could see. Again he straightened abruptly as if to
shake off some invisible influence, and, as the mood
of musing thus dropped from him, he spoke once more
in a calm, studied voice.

“First of all, you must know that I have devoted
most of my life to the pursuits of science. Recently
my interests were focused upon one absorbing prob-
lem. The results you witnessed—suffered from.

“In order to understand what I wish to reveal,
you must listen briefly to my theories.” He hesitated
for our nod of acquiescence, then proceeded as though
delivering a carefully prepared lecture. “In the first
place. you must realize the tremendous part that
temperature plays in our existence. One need only
reflect upon the rise and decay of life cycles, and the
progress or backwardness of civilization to compre-
hend the paramount importance of this considera-
tion. After all, temperature is the primary deter-
mining factor in national development.

“As yet, however, our knowledge of temperature
is only in its infancy. Amazing as it may seem, sci-
entists have heen satisfied to deal with but half its
possibilities. For, unlike time or space, which are in-
finite in both directions, temperature is commonly
considered infinite in but one. It is recognized that no
limit can be set to the maximum rise of temperature;
on the other hand, we illogically postulate a level be-
low which temperature cannot fall—that is, what is
Lnown as absolute zero!!

“How arbitrary this is! On every side science
testifies to the infinity of all things. It is like the hori-
zon, ever receding before one—there is no beginning
and no end. How absurd, then, is the concept of ab-
1. Absolute zero—the point at which theoretically all molecular motion ceases. It

is 459.6 degrees below the Fahrenheit, and 273,15 degrees below the Centigrade
zero points.—Editor.

“Keep off!” he shouted. “Don’t touch me!”

solute zero! It is in fact a midpoint between infinity
and infinity. With the scale on one side of that point
we are familiar; to the other we have obstinately
shut our eyes.”

Darley Jamieson paused for the significance of
his words to become clear. We listened breathlessly.

“This is the problem,” he continued, “to which I
have devoted many years of my life. Let me explain
the theory upon which I worked.

“It is a comparatively simple matter, theoreti-
cally, to reduce temperature to absolute zero. True,
the gradual process requires infinite time and skill;
nevertheless, it is possible. [ have, in turn, made liquid
air, solid air, liquid helium, solid helium. But to
push beyond zero—ah, that was my dream! And why
not? Before this, we have attempted to approach ab-
solute zero step by step.* By this method it could only
present an insurmountable obstacle. But with enough
force, with enough impetus, the strongest barrier can
be penetrated. How then, if temperature could be re-
duced so rapidly that the impetus of its downward
drop would carry it beyond absolute zero?

“Let me use an analogy. Suppose we were to
lower gradually by a string an inflated rubber ball
into a tank of water: as it reached the surface, it
would stop and rest upon it, nor would we expect it
to sink beneath that surface. But suppose we were to
stand directly over the tank and hurl the ball into
the water with all our force: in that case it would not
stop at the surface but, driven by its impetus, it would
penetrate beneath. Why should temperature not be-
have in the same way?

“But, you may ohject, what is the value of such

2. The lowest temperature reached, so far, by scientists is abowmt 4+ 0.001° K., i.c.,
1/1000 degree above absolute zero.—Author.
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effort, to penetrate beyond absolute zero? Indeed, how
may we even know when we have passed below this
point? For, if zero stands for nothing, how can we
conceive of something less than nothing? Yet actu-
ally such objection presents no difficulty. Rightly con-
sidered, even negative values possess reality. For cer-
tainly, since rise in temperature is merely a matter
of the application of greater quantities of heat, it
requires a greater amount of heat to raise a substance
from ten degrees below zero to a given temperature,
than it will from zero itself. Yet in the face of this
momentous indication, we have been satisfied to base
our theories of heat and energy. and even of life itself,
upon only the positive scale of temperature—that is,
above ahsolute zero. What of the vast umexplored
realm lying upon the other side of zero wherein heat
and energy—or even life—can be conceived of only
as negative?

“Temperature on the other side of ahsolute zero
would correspond to negative energy. The full ex-
planation is complicated. but the hasic principle is
simple.

“I found that the equations of thermodynamies,
generalized to include the effects of the Einstein the-
ory of relativity, are quadratic, not linear. These
equations give two roots—one positive and one nega-
tive, as alternative values for the temperature. This
theory gave me the clue: the rest was experimental
proof that the two worlds of opposing temperatures
coexist without actually overlapping.

“But, after all, what’s so surprising about this?
Dirac, for example, developed the entire theory of a
negative universe that coexists, invisibly, with the
positive universe. His theories dealt primarily with
electrons—and led to the prediction and eventual
discovery by Anderson of the positron, the positive
electron. So, with all this theory to guide me I tried
to penetrate the mysterious zero barrier.

“Recently I have been successful, At first I could
project insects to the realm of sub-zero temperatures.
I proceeded, then, to project mice and rats. 1 had no
idea that T myself would be the subject of the next
experiment!”

Darley Jamieson was speaking rapidly with a sort
of nervous enthusiasm. Now, as he paused, my brain
whirled in a chaotic dance of half-comprehension.
In spite of the bizarre hypothesis, I felt my objections
melt away before his calm conviction. The effect was
staggering. My whole universe of solid realities was
turned topsy-turvy and made to mean something en-
tirely different. Our faces must have expressed strong
doubt and perplexity, for Jamieson turned from one
to the other to survey us keenly.

“You are skeptical?” he queried with an odd,
resigned tolerance. “Ah, you think it all fantastic!
Well. I, too. pondered long, and it seemed only a
dream. Now I know!”

With this eryptic remark, he arose to his feet and
crossed the room to an old-fashioned desk that filled
the corner. From one of its voluminous drawers he
extracted a small, flat object. With this in his hand.
he returned to his chair. Carefully he laid the object
upon the broad arm of the chair and for a time re-
garded it solemnly. It was the small oblong bhox. of
japanned metal. I recognized it from Edmund’s de-
seription, as the contents of the metal suitcase. Ex-
ternally, there was nothing remarkable about the
box: but the grave air with which Jamieson mused
upon it and the unusual circumstances of its intro-
duction served to lend it an ominous fascination. Be-
fore we could ask any questions, however, Jamieson
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returned to his carefully worded explanation.

“You must know,” he went on, “that material ex-
istence, fundamentally, is connected with heat, or
energy. Now heat itself is not a material substance to
be added or taken away in order to alter tempera-
ture; rather it is motion, the motion of material par-
ticles—in their smallest form, atoms. Yet, in spite of
the common recognition of this fact, its enormous
significance has been neglected, because of a strange
obtuseness that at times blinds science. All prior at-
tempts to reach absolute zero have utilized the well-
nigh hopeless method of draining off heat little by
little. Yet what is more logical than to strike at the
root of the matter—to eliminate heat by eliminating
motion?”

Here Jamieson picked up the japanned box from
his side and, leaning forward earnestly in his chair,
held it out for our inspection.

“This,” he declared. *is the fruit of my years of
experimentation. With this I shall succeed—rather.
have succeeded—where so many others have failed.
I have said that heat is simply motion. and that heat
would vanish were the motion of the atoms to be
stopped. But, if the atoms were to be stopped sud-
denly, the reduction in temperature would be so
precipitous that the resultant impetus might carry
the temperature below absolute zero. The little ma-
chine I hold in my hand has the power to render the
atoms motionless instantaneously!”

WE sTARED at the little black box with an awe
that might have attended a calm announcement that
it contained nitroglycerin due to be touched off in a
moment! I believe we scarcely breathed. Spasmodi-
cally, Marshall reached for another cigar and lighted
it with one hand, unconscious of the hall-smoked rem-
nant that had gone dead in the fingers of the other.
Jamieson replaced the box on the chair-arm with a
wave of his hand.

“You can guess the rest.” he said. “I was carrying
it in the metal case to protect it from the rain. on the
day of my disappearance. The device, of course, is
electrical. In the strong electrical field set up by the
bolt of lightning that stunned Edmund, the mecha-
nism went into operation, its current far more power-
ful than I ever anticipated. The atoms of my hody
were paralyzed. In the fraction of a second I had
ceased to exist!

“What!” gasped Marshall involuntarily.

“You don’t believe me?” returned Jamieson with
an unexpected flash of irritation. “Well, then, listen—
I'll tell you what happened. Of course, I vanished: it
is only the activity of the atoms that keeps us visible,
And don’t forget that time itself, as we think of it, is
always associated with matter and motion, whether it
is the swing of a pendulum or the rotation of the
earth. Therefore, as motion ceased for the atoms of
my body, so time ceased to exist for me.

“What happened? 1 can tell you only what lin-
gers with me—vague, nebulous, searcely comprehen-
sible. First, the flash of lightning; then, agonizing
chill in my heart. I felt my sinews grow rigid. It was
as though my whole body were turned to stone. Then
sickening numbness fell upon me. A reeling vertigo
ran through me. I felt myself losing my balance, in-
evitably sinking backward, and yet caught, as it
seemed, eternally in that moment of palpitating sus-
pension when one feels oneself falling, yet powerless
to avert the abyss at one’s feet. And all the while, as

though searing my eyeballs, one last, intolerable flash
of light. Then, at last, blackness.”
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Jamieson’s voice trailed away into silence. His
brows contracted over eyes that were hazy, yet which
seemed desperately striving to visnalize whatever
eluded them. He was completely oblivious of us, and
when he spoke again, his voice seemed to filter to us
from the veils of a dream.

“I cannot tell how long I remained unconscious.
I cannot even tell whether I was ever conscious of
time. I do not recall that it occurred to me. It seemed
that time did not exist. I only know that sometime,
somewhere, | knew I existed. A gray light seemed to
dawn about me. It was as though I floated in the midst
of clouds. I felt that 1 was not alone, that others hov-
ered about me—things perhaps: perhaps persons. I
don’t know. 1 did not see them; there was no sight. 1
recall that I thought I heard voices, but I could not
hear: there was no hearing. | had no bhody: there was
nothing I could recognize as myself. Only I knew—I
simply existed. I was an essence, a being.

“But don’t think that I was unconscious. Oh no,
it was far different: it was quite the reverse. [ was
ecstatically conscious. All about me indescribable, in-
conceivable wonders poured in upon me. There was
no sight, no sense. no experience: I did not acquire,
I did not impart: I was merely conscious. Nor was
there any limit—no beginning and no end. All things
were present in me, and I in all things; only there
were no things—only being, existence., conscious-
WERE: . oo,

Jamieson’s words had constantly become more
troubled. more tortured. Suddenly he ceased speaking
altogether and pressed his nervous hands hard upon
his cheeks, Then with a gesture of despair he seemed
to thrust away the enfolding veils from his eyes.
There was something unutterably pathetic in the
helplessness of his next words.

“Oh, how can I try to make it clear to you!” he
burst out. Then with a sort of dull resignation, he
continued. “It’s not a question of memory: it is the
meagerness of words, tied as they are to our earthly
knowledge, to suggest the ineflable. One might as
well try to deseribe red to a blind man.”

“But where were you?”

The question was Marshall’s. Doggedly he was
attempting to follow the explanation which obviously
was fast leaving him mired in confusion. His blunt
question, however, was one which must have been in
the minds of all of us. Jamieson shook his head
slowly.

“Ah, that is what has tortured me. If only I could
find the key. One can only speculate. But listen—per-
haps I touched the Truth.”

He stroked his graying hair thoughtfully.

“All mortal knowledge descends at last to the
tangible. Life exists only as it is circumscribed by
the material. We, the Earth, the universe, came into
being only by the readjustment of matter. Yet our
aspirations are not shackled by the material: all we
know lies within the circle of our physical existence,
yet we dare dream of what may be when we lay aside
our physical self. We postulate an immortality and
theorize about it, always looking ahead, as is the
destiny of man. But what has gone before? The indi-
vidual takes up his Earthly incarnation by a material
readjustment as old as time; yet he is an individual,
new, unique—a personality drawn—whence?”

Were Jamieson not so calm, so contained, so
deadly in earnest, I should have believed his senses
unbalanced. As it was, I began numbly to perceive
the drift of his explanation. Now, with a new glint
in his eye, his manner quickened. :

“What.,” he demanded. “what if one should cease
speculating about the future—about existence after
death—and should reverse the process of creation:
should divest oneself of one’s material sheath, and
push back, back before life, as we know it. was? If
one should be able to recapture disembodied essence
—pre-being! What then?”

His eyes flashed. Then solemnly he tapped the
chair-arm with a trembling finger.

“My friends,” he declared. “as God is the judge
of my honest belief, that's where 1 was! That is where
I should still be had not Edmund grasped the essence
of the problem and connected the machine in reverse.
so that a flash of lightning could reinstate the nor-
mal temperature of my body. I have come back—
back from that other realm, where mystery lies—
from the other side of zero!™

An awed hush followed the astounding words
while Jamieson turned from one to the other a piere-
ing serutiny. Then, unexpectedly, his calm restraint
dropped from him. Abruptly. yet without a word, he
leaped to his feet and, seizing the japanned box,
crossed the room with swinging strides to a corner
table upon which rested the coiled wires of electrical
apparatus. Here he swung about. a sudden flush of
angry determination in his face.

“You don’t believe me!™ he shot back at us. “Oh,
I know what you are thinking—an old man, touched
in the head with his crazy theories! But you'll live to
helieve me! I'll make you believe!”

Meanwhile his fingers were trembling agitatedly
among the coils of wire. He clipped leads to the hox
and lifted the oblong box to his chest. Two spots of
anger flamed upon his otherwise pallid cheeks. As he
spoke again, his voice was high and grating.

“I'll prove I'm right! Stand back—I'll repeat the
experiment!”

We blanched in horror. Joan Gregory sereamed.

“Uncle Darley!” eried Edmund in protest. and
lunged forward to interfere. Jamieson waved him
back.

“Keep off!” he shouted. “Don’t touch me! I know
what I'm doing!”

His hand upon the switch closed the electrical
circuit. The awful power was unleashed. Edmund
threw an arm hefore his eyes. 1 heard Joan Gregory
sobbing. Then | was conscious only of pulsating si-
lence, punctuated by the piercing tick of a clock and
by my own sharply drawn hreath.

For a moment we stared, speechless, paralyzed,
like a tableau in stone,

In the dazzling flare of dancing eleetrie sparks,
the face of Darley Jamieson grew dim—transparent.
Moments later, as the light faded. we realized that
only four persons remained in the room. Jamieson
had vanished completely.

TI{IJS far, all our efforts to bring him back from
the other side of zero have failed completely. Thank
God for Marshall! I firmly believe that only his
staunch, unimaginative testimony saved all of us from
the otherwise unavoidable conclusions of cirecumstan-
tial evidence.

Darley Jamieson must still be in that laboratory
room, or in an invisible room that coexists with the
familiar universe. He must have known where he
was going and what effect it would have on him as
well as upon us.

As for Edmund, he and his wife Joan work cease-
lessly in the laboratory—puzzling out the secrets of
that mysterious world on the other side of zero.
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NEW YORK, Dec. 27, 1968—The recently per-
fected cosmic-atomic reaction engine, invented by the
famed Professor Pierre Lementeur of the Sorbonne
of Paris was tried out yesterday on the grounds of
Columbia University. Professor Lementeur gave a talk
to 85 especially selected physicists and scientists at
Philosophy Hall just before the actual demonstration
of his invention.

He spoke at length of the vast atomie progress
of recent years, particularly of the successful liaison
between cosmic and atomic powers—his own cele-
brated discovery. Before 1960 it was impossible to
harness atomic explosions and use the titanic atomie
forces for power purposes, except in the now anti-
quated atomic pile, which is cumbersome and ineffi-
cient and gives off dangerous radiation. His cosmic-
wave generator, coupled to a standard rapid-atomic
disintegrator engine, now changes our entire power
concept. The combination of the two engines achieves
two important new funections. First, the cosmic engine,
working at 20 billion electron volts, turns its primary
power into quanta, i.e., mass. This in turn completely
absorbs and neutralizes all gamma rays of the atomic
engine, thereby for the first time eliminating all
dangerous radiation from atomic reactors.
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. « « Powerjul searchlights, checking his flight . . .

BY GRENO GASHBUCK

(Hiustration by Charles Hornstein)

Professor Lementeur sees many practical appli-
cations for his discovery in every imaginable field,
such as pocket atomic watches, atomic-powered bi-
cyeles, automobiles, airplanes, and many other uses.

THE COSMATOMIC FLYER

At 4 p.m. yesterday before the assembled scien-
tists who had come from the four corners of the
world, he demonstrated a spectacular new applica-
tion of his invention.

Here, the scientists and the press, standing on
Columbia University campus. saw the new and revo-
lutionary cosmatomic flyer. This is a special array of
two miniature cosmic-atomic reactor engines, built =0
that it can be strapped on a man’s back by a special
rig and harness. The two engines made of silico-
titanium are less than a foot long, with a diameter of
about six inches. They are connected by means of
a titanium pipe strapped to the back of the flyer. On
the flyer’s back and attached to the horizontal pipe
link that connects the two reactor engines is the heart
of the reactor, a silico-titanium round casting in
which the power is generated. This casting is well in-
sulated with cellular asbestos so heat loss is at a mini-
mum. The two engines can (Continued on page 59)
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The Evolution of
the Spaceship

by LESLIE R. SHEPHERD, Ph. D. and
A. V. CLEAVER, F. R. Ae. S.

The problems and possibilities of space travel have been
reviewed with mounting seriousness in recent years. One of
the more elaborate of such speculations appeared in Col-
lier’s for October 18, 1952 and featured the ideas of Dr.
Werner von Braun on the technical and financial aspects
of constructing a jet rocket capable of reaching the moon.
In the following article, two British rocket authorities ques-

tion the plausibility of several of Dr.V on Braun’s contentions.

"I HERE are probably as many different shades of opinion as to

how spaceflight may best be brought about as there are peo-
ple anxious to achieve that result. Thus, while the present
writers are just as enthusiastic believers in the interplanetary
idea as Dr. von Braun or any of his Corrier’s or Hayden col-
leagues, they are in considerable disagreement with him on a
greal many points,

This is not to say that many of the detailed proposals sub-
mitted by von Braun are not of enduring value. For example,
his emphasis on techniques of refuelling in circular orbits not
far beyond the Earth’s atmosphere limits, and of low accelera-
tion flight between such initial orbits and the destination
planets, concerns important ideas likely to prove very valuable
in the development of interplanetary flight. Also significant is
the fact (which he points out) that any ship required for opera-
tion only in outer space need not be inhibited in its design
by any considerations of aerodynamic form. The sleek stream-
lined torpedoes of older science-fiction, with their rows of gap-
ing portholes, are unlikely to materialize. However, it is quite
possible that future models will he more photogeni¢ than the
von Braun-Bonestell model; which consist of a naked assembly
of girders and gasbags. Cylinders and hemispheres are good
structural forms for pressurized vessels, and an outer skin might
make a very useful shield against small meteorites—as Dr.
Whipple, one of the CoLLiER'S writers, was the first to explain.

The first major point on which issue might be joined with
the CoLLier’s panel of experts, concerns their emphasis on the
military value of space-stations and lunar bases, particularly as
sites from which guided missiles could be launched against
terrestrial targets. There very probably will be secondary mili-
tary uses such as short-wave radio relay stations and obscrva-
tion posts, but the suggestion that missiles should be transported
into outer space, merely to be thrown back to Earth, looks
suspiciously like an attempt to play a confidence trick on the
currently “Secret-weapon-conscious” military mind. Its pro-
tagonists may argue that good would ultimately come out of
this further example of the prostitution of science to war, but
it is doubtful whether the Pentagon will be taken in. I one half

Leslio R. Shopherd, Ph.D.
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of a “civilization” succeeded in establishing Earth-satellite
vehicles, then the other half would find it easy to produce
missiles capable of destroying them in their regular, predict-
able orhits.

Von Braun quotes the cost of establishing his vast space-
station, 1.075 miles above the Earth’s surface, as four billion
dollars. Again he estimates that five billion dollars would
pay for an expedition by three giant 4.3700-ton spaceships, to
land 50 men on the Lunar surface and return them safely home.
All these figures, large as they are, assume that the expensive
lower steps of the dozen or more rocket eraft, supplying the
space station and refuelling the space ships, would be re-
coverable for repeated unse. Even if some ten percent of these
unpiloted components were lost as a result of their parachute
descents (probably a very optimistic assumption), then the
cost of the Lunar expedition. would probably be increased by
order of magnitude.

In any case, the first CoLLiEr’s article suggested that the
surface-to-orbit rocket ships. with an empty weight of nearly
1,000 tons, would probably cost “less than one million dollars™
each. Those familiar with aircraft costs, per pound of weight,
will realize how wildly unrealistic this is, and agree that the
true figure might even exceed fifty million dollars! Tf this
figure, and comparable ones for the Lunar spaceships, were
inserted in the calculations, then the already large costs would
become astronomically great, especially after allowing for
losses of some of the lower steps, and it wounld then no longer
be arguable that the main expense would be of propellants.

It was also suggested in the Courrier’s articles that the
grandiose space-station could be established by 1967, and the
landing on the Moon by 1977. Any scientist or engineer con-
cerned with large-scale research and development projects
should agree that these dates, respectively only 15 and 25
years from the present time, are hopelessly optimistic. The
complete design, development and introduction into service,
of only a relatively small quantity of large modern jet bombers
or transports, takes nearly ten years, even with the highest
priority devoted to the project. Is it conceivable that these
vast interplanetary projects, involving much more radical
techniques and far more research and experimentation, could
be completed within a time-seale less than three times longer?
One feels that this is possible only if some fundamentally new
discoveries or inventions come to our rescue; certainly not
by the pedestrian application, on a grand scale, of existing
basie knowledge, as von Braun claims,

Detailed figures of the performance of the hydrazine /nitric-
acid motors, which are used in von Braun’s rockets, are not
given in the CorLigr’s features, but they may be found in his
book, Das Marsprojekt (Published 1952 by Umschau Verlag,
Frankfurt-am-Main, Germany.), where more or less identical
vehicles are described. According to the information given in
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this book. the motors may be expected to develop a specific
impulse of 285 seconds (i.e., pounds thrust per pound per
second of propellant consumption). This is a very high per-
formance for such a combination of propellants and is only
attained by adopting extremely high expansion ratios. Such
ratios would require heavier nozzles of proportionately greater
length and exit/throat area ratio, than those drawn by Bonestell
and Klep in the magazine illustrations. The overall performance,
of course, would be very eritically affected by even a slight
deficiency in the specific impulse practically obtainable.

In any case, some confusion seems possibly to have occurred
in the portrayal of the motors in the CoLuier’s drawings. Those
for the Lunar spaceships are shown as being of a much larger
geometrical size than ean be inferred from the text of Das
Marsprojekt. Certainly, with a power plant assembly of the
proportions illustrated, it is difficult to believe in the weight
breakdown quoted. The Lunar spaceship design, with a total
weight of 4,370 tons, is said to earry nearly 800,000 gallons
(i.e. nearly 4300 tons) of propellants. In other words, an
allowance of somewhat less than one hundred tons has to
accommodate the weight of thirty large rockel motors {giving
a total thrust of several hundred tons), of the erew of twenty
men, and of all the structure of the huge ship-girders, tanks,
pressurized spherical living quarters, instruments and other
equipment! Only a glance at the excellent drawings by
Bonestell, Klep and Freeman, impressive though they are,
is required to raise doubts as to the plansibility of this,

The earlier CoLrier’s article describes the winged, three-
step, surface-to-orbit vehicles in even more detail. These again
are more or less identical with the comparable rockets, that is,
for similar duty, in Das Marsprojekt. From all the data
given, it is apparent that the various steps are required to
have, as percentages of their fully-fuelled weight, an allowance
of only about ten per cent for structure and power plant
groups. A comparable figure, for the German V.2, is over
twenty per cent and the reduction of this value to less than
half would tax the ingenuity of any designer very severely.

In brief, while it is not suggested here that any of von
Braun’s figures can definitely be shown to he impossible,
nevertheless it is quite certain that they have only a marginal
possibility of attainment, It cannot be overemphasized that
even a small increase in the structure weights assumed would
enormously affect the whole feasibility of the schemes, just
as would a small decrease in the specific impulse, as already
pointed out. Any shortcomings in these directions would
immediately be reflected as further large increases in the cost,

One is led to question whether such huge and elaborate
vehicles are really likely to be ever employed for the tasks in.
volved. To suggest that they might be, could even delay the
actual achievement of space-flight, the very opposite effect to
that desired by von Braun and his colleagues. The taxpayer
and the governmental agencies responsible for spending his
money may well respond by arguing that, on such a showing,
the whole idea is impracticable and beyond the available re-
sources even of a mation as rich as the United States, if not
the resources of the whole world. Such a point of view was
indeed put by Milton W. Rosen (U.S.N.R. Lab. Director of
the “Viking” rocket project). at the Hayden Symposinm. The
present wrilers are very sympathetic to a great deal of his
“Down-to-Earth View of Space Flight™.

Instead of attempting to persuade authorities to sponsor
the development of wvast, and exceedingly uneconomical
spaceships. by voting immense capital sums more or less all
at once, it is far better to ask them for more modesl amounts,
over a longer period, with which to discover how to bnild
smaller and more efficient vehicles to do the same job.

The present authors believe that the evolution of the
spaceship will, in fact, follow in the stages outlined below:

1. The next decade will see constant progress in the
development of rocket propulsion for supersonic
aireraft, guided missiles and research rockets cap-
able of attaining heights of several hundred miles,
All this work, though constructed for other pur-
poses, will provide essential data contributing
towards the eventual achievement of spaceflight.

2. Toward the end of the above period, sufficient
practical experience should be available to permit
the construction of small unmanned Earth-satellite-
vehicles, multi-step orbital rockets telemetering the
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readings of their automatic instruments back to
Earth. These rockets will use conventional chemieal
propellants, perhaps even the hydrazine/nitric acid
combination considered by von Braun, though there
is a strong case for using still more powerful sys-
tems if possible. The incentive for such a project,
in the first place, will be provided by pure physical
research; e.g., the measurements of cosmic ray
intensities at various latitudes, over relatively long
periods of time. The first artificial satellites of this
type will probably be set up around 1965.

3. Some years after this, perhaps by 1975 or so, rel-
atively small piloted satellite rockets will be in
operation. Again, they will be used for research,
perhaps also for military reconnaisance and radio
purposes, e.g., the guidance of long-range unmanned
ground-to-ground missiles, operating at lower al-
titudes. As they are developed into larger sizes,
they will almost certainly be used as commereial
short-wave radio relay stations, for television and
communication services.

These rockets will still use chemical propel-
lants, but these will need to be the most powerful
available eombinations, with hydrazine, ammonia,
or hydrogen as fuel, and oxygen, ozone or fluorine
compounds as oxidants, giving specific impulses of
between 300 and 400 secs. With such vehicles,
techniques will be developed in what might (with
apologies to Stephen Potter!) be called “spaceman-
ship”. Flights penetrating several thousand miles
into space will be carried out by human erews con-
sisting of not more than twe or three men; perhaps
a few such expeditions will even conduct eireum-
navigations of the Moon, but without landing.

All this will take us well towards the end of
the present century, into the 1980°s or 1990°. If
the Lunar landing, and expeditions to the other
planets, still have to be made using natural chem-
ical fuels, then a lot more time will have to pass
before an ageney is prepared to put up the large
funds required for such an extravagant purpose.

4. However, while all the above developments are
taking place, the rest of science and technology will
not be standing still. Stimulated by motives very
different, in most eases, from any desire to achieve
interplanetary travel, fundamentally new discoveries
and inventions will be made. A real hope of reason-
ably economical voyages to the Moon, Mars or
Venus, within half a century from now must arise
from applications of such new principles.

Perhaps new metastable fuels, much more
powerful than our present chemiecal propellants,
may be prepared under physical conditions which
have not been obtainable hitherto. A way may be
discovered to stabilize liguid non-atomie hydrogen,
giving specific impulses of the order of 1000 secs.

Nuelear energy may be used in rocket motors,
with reactors in the chambers heating inert work-
ing fluids (hydrogen, ammonia or even water) for
expansion through the propulsive nozzles. Better
still, it may become possible to generate electrical
power direetly from nuelear reactions, and then use
it to accelerate a beam of ions to form an extremely
high-velocity rocket jet. Mavbe the physicists will
even discover the means to realize the old science-
fiction dream of directly manipulating gravitational
fields, in which ease the space-flying rocket might
be completely superseded after all.

This reference to science-fiction is an appropriate note on
which to conclude this discussion. Such possibilities as those
listed in item 4 above may seem today to belong to the pages
of fantasy and sciencefiction, but readers of this magazine, at
least, should be prepared to accept the probability that the
future will bring some radically new developments, and not
merely extrapolations of present practice.

By 2000 A.D., landings on the Moon and perhaps the nearer
planets may well have been made, but to the people of that era,
it is likely to be the 1952 proposals for giant, chemically-fuelled
spaceships which will seem fantastie in retrospect.
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7 astronomy (

Daytime Fireball

LTHOUGH meteors are seldom visi-
ble in daytime, a brilliant one was
observed by 74 members of the American
Meteor Society on July 7, 1952. The me-
teor was observed from points 500 miles
away from its spectacular flight., It was
named Sunshine Fireball and was said by
some observers to have been as bright
as the Sun. No sound accompanied the ap-
pearance of the fireball and it was visible
for only a few seconds. The estimated
ground path of the fireball was 100 miles,
the meteor having come down at a very
steep angle. The display was seen in the
Pacific Northwest; the luminous part of
the path started over the northwestern
corner of Utah and it ended approximate-
ly 55 miles east of Twin Falls, Idaho.—
Sky and Telescope.

Jupiter's Spots

HE spots observed on the planet Jupi-

ter are now believed to be high-level
storms, triggered by the same solar flare-
ups that canse upper atmosphere cyclones
in the Earth’s atmosphere. Dr. Yale Mintz,
meteorologist at the University of Cali-
fornia. in observations at the Lowell Ob-
servatory, found that the spots tend to
form a few days after strong solar dis-
turbances, appearing more often during
years of maximum solar activity. Jupiter's
upper atmosphere apparently absorbs
solar radiation, and storms develop.—
Science Service.

Jastrophysicsi{ 2

Solar Heating

ABOUT 1 horsepower (746 watts) of
solar energy is received per square
vard of exposed earth surface. One of the
new buildings of the Southwest Research
Institute on Essor Ranch, San Antonio,
Texas, will be heated by solar energy. The
installed apparatus will be used for re-
search as well as practical purposes. A
heat-storage reservoir will supply heat on
cloudy days when no solar energy is re-
ceived. One of the simplest methods thus
far for utilizing solar energy is to heat
water to about 150° F. Higher tempera-
tures may be obtained with the aid of
special equipment to focus and concen-
trate the sun’s rays. To heat water, only a
simple apparatus is required, with ne
moving parts. Solar energy power units
are best suited to installation in regions
having a minimum of cloudy days, such as
the southwestern areas of the United
States.—Science News Letter.

Velocity of Light

"THE velocity of light is an important
basic measurement used by all sei-
entists and engineers, It has been assumed
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that light travels at approximately 300,
000 kilometers per second (about 186,000
miles per second). Recently, new meas-
urements of the veloeity of light, made on
a base-line of 6 kilometers (3.72 miles),
were reported by Erik Bergstrand of
Sweden in Arkiv for Fysik, a publication
of the Swedish Academy of Sciences. The
mean value of several measurements was
given as 299.793.1, plus or minus 0.2 kilo-
meters per second. This constant is of
evergrowing importance to all those mak-
ing measurements in optics and radio
transmission.—Sky and Telescope.

¥ atomics ()

Radioactive Waste Dispesal

ADIOACTIVE wastes or “ashes” from

atomic production plants cannot sim-
ply be thrown into a river or a dump, as
they are liable to injure human health.
Various plans are being developed to
solve this serious disposal problem. A
device that will incinerate the waste prod-
ucts is now being built, At Brookhaven a
plan to fix the radioactivity or concen-
trate it in natural clays has shown
promise. At present, much of this dan-
gerous waste is being stored in tanks or
underground concrete reservoirs until its
radioactivity may die down to a harmless
point.—New York Times.

New Uses for Atomic Power

MAN‘[ new applications of atomic pow-
er were cited recently by Paul C.
Aebersold, director of the Isotopes Divi-
sion of the Atomic Energy Commission,
before a New York meeting of the Cloth-
ing Manufacturers Association of the
U.S.A. Among applicable, valuable uses
that he cited were: Use of atomic
radiation and atomic heat to induce chem-
ical and physical changes in materials, use
of radioisotopes for the study and meas-
urement of the penetration of dyes into
fabrics, selection of improved cleaning
fluids, analysis of synthetic fiber produc-
tion, development of improved textile
lubricants, and help in solving the prob-
lem of minimizing static electricity col-
lecting on looms and similar machines.—
New York Times.

Atomic Effect on Photo Paper

U NLESS photosensitive print papers are
specially packaged to prevent “fog-
ging” from radiation carried through the
air from atomic bomb blasts, they can be
ruined. A recent report says that the
atomic bomb tests in Nevada fogged
photo paper 3,000 miles distant, in East
Coast plants. This was reported by Dr. W.
A. Schenk, superintendent of Riegel Pa-
per Corp., at a conference of the Pack-
aging Institute in New York City.—New
York Herald Tribune.

Atomic Power Production
AT the Oak Ridge National Laboratory

a new type of reactor started opera-

tion last spring. In this reactor the fission-
able material takes the form of a mud-like
sludge. Electric power is produced by an
experimental plant in the new installa-
tion. The method of handling the plu-
tonium or uranium “fuel” in fluidized
form is being studied. Atomic electric
power was first produced by the AEC ex-
perimental breeder reactor at Arco, Idaho,
last year.—Chemistry.

# chemistry /3\
Chlorophyll as a Deodorant
THE role played by chlorophyll in Na-

ture is well known to chemistry stu-
dents, but its widely advertised virtue as
a body deodorant is open 10 question. An
estimated fifty million dollars will be
spent this year on chlorophyll produects,
advertised as effective for obliterating ob-
jectionable odors from one’s mouth, feet,
armpits, ete. Some experts assert, how-
ever, that the chemical effects of chloro-
phyll on the living organism deserve
further investigation.

Among the claims for chlorophyll are
that it prevents or checks cavities in teeth
(when added 1o a toothpaste), removes
hody odor from armpits (some tesis failed
to confirm this). It seems partially to
check body odor in dogs when added 10
their food. It also seems to deodorize
foul-smelling sores when applied in an
ointment, However, thorough scientific
tests to show actual efficacy of chlorophyll
as a deodorant, and its biologic effects on
the human body are yet in process of be-
ing completed.—Consumer Reports.

Fluoridation of Drinking Water

TO fluoridate drinking water—or not to
flaoridate—that is the question con-
fronting many city and town water au-
thorities. Some reports appear to show
that tooth decay is reduced where the
drinking water is fluoridated. However,
it will take some time before conclusive
evidence in its favor is finally adduced.
J. L. T. Appleton, Dean, School of Dentis-
try, University of Pennsylvania said:
“Any present judgment of the value and
safety of this method (fluoridation of
drinking water) is tentative. Therefore,
to advocate it, except as an experiment, is
premature and economically a gamble.”
An official report by the Special Com-
mittee on Fluoridation of the New Jersey
Section, American Water Works Assoe.,
says in part—"Authoritative sources have
publicly cautioned against a prema-
ture promotion or adoption of artificial
fluoridation until such time that adequate
and convincing evidence has been pre-
sented.”—Consumers’ Research Report.

Conversion of Coal into Gas
A SYSTEM for converting coal directly
into gas has been patented by L. L.
Newman and W. C. Schroeder. The gas
is produced from the coal while it lies,

unmined, in the ground. Incomplete com-
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bustion of the coal or ignition of the
gases underground are avoided by the
new process. Combustion supporting gas,
such as air, is fed into one of two rows of
holes ‘drilled into the coal seam. The
gases produced by the burning coal are
collected from the second row of holes.
Small holes are drilled between the large
processing holes and can be used for
introducing non-burning “sealing-ofi”
agents, to separate the gases from the
oxygen and the burning coal.—Chemistry.

Qil Direct From Coal

DIRECT production of a heavy ecrude
oil from coal, while it iz still under-
ground, unmined, has recently been pat-
ented. This new technique eliminates
the cost of mining, of transportation, and
of grinding the coal into fine powder.
Crude oil thus produced can be pumped
to the surface to be further refined into
suitable motor fuels. The patent was
issued to E. F. Pevere and G. B. Arnold
and assigned to the Texas Company. A
hole is drilled down into the coal seam,
and a hydrogenating agent is pumped
down through it. Oil forms and is col-
lected and piped to the surface. An elec-
tric heater may be wused to start the
process.—Chemistry.

Purification of Gases by Uranium
URANIUM hydride has proven valuable

in eliminating impurities released
from electrodes or walls of vessels such
as those in rare-gas discharge tubes. Ura-
nium hydride is heated to approximately
400 degrees C. to drive off the hydrogen,
and rare gas is then admitted. The im-
purities become absorbed. Uranium re-
acts with practically all gases. Only a few
rare ones, such as helium, argon, neon,
ele., are not affected by this process, dis-
covered by Drs, G. H. Dieke and H, M.
Crosswhite at Johns Hopkins University.
A discharge tube previously contaminated
in only two days may remain pure for
over five months' continuous use when
activated uraninm is added to it.—Chem-
istry.

[food chemistry {2

Danger in X-rayed Food

X-RAYS, when employed to sterilize
foods such as fatty meats, milk, but-
ter, salad oils, ete,, may render them unfit
for human consumption. Dr. James F.
Mead, chief of the Biochemistry Division
of the Atomic Energy Project at the Uni-
versity of California (at Los Angeles
School of Medicine) has sounded a warn-
ing on the use of X-ray sterilized foods.
Irradiation by X-rays eauses a chain of
free radicals to be released, which destroy
essential fatty acids and vitamins in many
foods. Also, this undesirable effect ean
cause other substances present to produce
poisonous peroxides.—Chemistry.

Foods From Fungi

THE world food supply ean be aug-
mented scientifically by combining
present waste products (potential food
substanees) with some form of fungi in a
fermentation process, Many fungi are
grown in large masses on cheap carbohy-
drate material, such as molasses, vegetable
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wasle, polatoes, and sulfite waste liquor
from the wood-pulping industry. Dr. Rob-
inson estimates that one acre of concrete-
enclosed pond employed for the propa-
gation of fungi and algae is capable of
producing fat equivalent to that yielded
by 25 acres of vegetable oil crops. Nutri-
tionally valueless substances can be trans-
formed into high-protein foods by utiliz-
ing fermentation by any one of several
fungi processes that have been developed
so far. Experiment, it is said, has shown
the feasibility of transforming wood waste
into fungus proteins suitable for animal
feed. This indicates promising possibili-
ties for human food needs.—The Scien-

tific Monthly.

N\ climatology%

Numerical Weather Forecaster

AN ELECTRONIC computer, to be in-
stalled at the U.S. Weather Burean,
will forecast the weather conditions over
a large area. Data on weather conditions
in different parts of the counntry will be
fed into the electronic computer, together
with complicated mathematical formulas.
Out will come a chart which describes
the weaither as it should look 24 hoars
later. Eight charts will be prepared, each
covering 24 hours; these will represent
eight horizomal “slices™ of the atmo-
sphere, beginning at sea-level and ex-
tending :p to about 13,000 feet. Thus
vertical as well as horizontal changes will
be indicated on the chart. More accurate
predictions of the weather will be pos-
sible with the electronic computer, as
the numerical forecasting system can take
into accounl many more pieces of in-
formation about weather conditions than
a human forecaster can hold in his brain.

—Radio-Electronics.

| communication”}

to questions would appear on a translu-
cent screen. Means would be provided
also 1o store information by means of

thologrsphy and magnetic recording.—
ew York Herald Tribune.

Titanium-Dioxide Rectifier

ELENIUM for rectifiers is now diffienlt
to obtain, and a new rectifier material
(for converting alternating current to
direct current) has been discovered. This
rectifier is a sandwich made of titaninm
dioxide. R. G. Breckenridge and W. R.
Hosler, of the National Bureau of Stand-
ards, state that the new rectifier looks
very promising, although titanium is still
somewhat expensive. Hall-inch squares of
commercial titanium sheet metal, only
.02 (two-hundredths) inch thick, used in
the rectifiers, are heated in steam at
1,100° F. for three hours. A semiconduet-
ing layer of titanium oxide forms on the
metal. Silver is then deposited on the
square sheets, sandwiching in the oxide.
Each unit will stand 20 volts, and what-
ever number of units necessary to handle
the required voltage may be combined.—
Science Service.

Crystal Recorder

CRYSTALS may yet solve some of
man’s most difficult problems. J. R.
Anderson of the Bell Telephone Labora-
tories claims that barium titanate crystals
apparently can store as many as 2,500
items of information within a crystal of
one square inch surface and u few thou-
sandths of an inch thickness. The crystal
stores electronic impulses for a long
time. The pulses may be less than
one-millionth second long. The erystal
consumes no power while storing the
information, and is able to operate on
low-voltage circuits. Tiny crystals serve as
transistors, which can do many of the jobs
that vacuum tubes are now doing. Other
crystals experimented with are rochelle
salts, potassinm niobate, and potassium
dihydrogen phosphate.—Science Service.

Electronic Library
TOMGRBOW, men may sit at home or

in the office, dial a number, and within
a few minutes receive the answer to any
one of thousands of questions, The answer
will be flashed on the screen of his tele-
vision receiver. A centralized library of
technical (as well as general) information
will store the known facts about thou-
sands of subjects, from ancient historical
lore to the latest scientific data, Each
subscriber will have a handy index, so
that he can instantly dial the number
appropriate for the exact information he
desires. To start the program, the Chem-
ical Biological Co-ordination Center of
the National Research Council indexed
every biological and chemical journal
since 1946, so that in a few moments one
can obtain information on 33.000 chem-
icals and 40,000 biological reactions. Col.
Fred L. Walker, Jr., former scientifie
information chief for the Army General
Staff, envisions an electronic recording
cell (he ecalls it the Electrecord), which
wounld store all desired oral or visual
information. The data could be instantly
played back by television, when the cor-
rect index number was dialed. Dr. Van-
nevar Bush, well-known scientist, pro-
poses an extension of the above idea,
which would incorporate a home library
containing thousands of facts stored on
microfilm or on magnetic tape. Answers

electricity

Atomic Electricity

O REPLACE wasteful methods of

obtaining electricity from atomic reac-
tions by means of steam boilers, turbines,
and dynamos, Dr. Ernest G. Linder, of
the R.C.A. research staff, has patented
a far simpler process. Dr. Linder develops
electric current direetly from the atomie
rays by placing collector electrodes in
an evacualed chamber containing the
polonium or radioactive phosphorus, ete.
Beta rays, for example, traveling between
the source electrode and the evacuated
collector terminal, cause the latter 1o
hecome negatively charged. A current
flows when a load is connected between
the collector electrode and the source
terminal. The generator may also use
alpha particles. The a.c. and d.c. genera-
tors are similar. These electronic genera-
tors produce very high voltage which can
be transformed down to a lower value.

The loss by first converting atomic
energy into steam to drive an engine and
dynamo to develop electricity is very
high. The Linder method is much more
efficient.

An illustrated description of the Linder
generators appears in the February, 1953,
issue of Radio-Electronics.
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Magnetic Tape TV Recorder

E SHALL soon be able to record tele-

vision programs, both image and
sound, on a magnetic tape—so that it can
be reproduced at will, in theater or home.
Magnetic reproduction will be much
cheaper than the present recording
method of phetographing TV programs
on films. Much time iz now lost in devel-
oping and finishing photographic film,
and the picture quality is poor at best.
Within a year or so, at most, magnetic
tape recording of TV programs may re-
place photography and effect a huge
saving to the industry.

Recent practical results in recording
high-frequency signals encountered in
TV work, promise an early solution to
the problem. The frequency range neces-
sary is approximately zero to 4,000,000
cycles. The output signal from the mag-
netiec tape can be fed into the amplifier
of a TV transmitter, or passed into the
video amplifier of a home receiver, the
image and sound being reproduced in
the usual manner on the cathode-ray tube
and loudspeaker.—Radio-Electronics.
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Water-Witch Statistics

)

F‘OR many years the “dowser.” or water-
witch, claimed to have the power of
loeating underground water veins by
noting the dip of a hazel twig held in
his hands. He has puzzled many people.
Water often filled the wells dug in the
location indicated by the dowser’s twig.
Sometimes, however, his prediction failed
and there was no water. Scientists have
always frowned upon the art of the
dowser and the lutest report seems to
prove that there is no science behind his
methods. Analysis of many examples of
wells dug with and without the dowser’s
aid indicates that he is probably self-
taught in geology and moreover has a
good knowledge of the ground over which
he prospects for water. Dr. Evon Z. Vogt
reveals that better results were oblained
in sinking wells without the dowser's aid,
than with it. In sinking 1,234 wells located
by a dowser, T0.4 per cent showed a good
flow of water, Out of 1,406 wells sunk
without the dowser’s aid, 83.9 per cent
were successful. Failure occurred in 14.7
of divined wells, but in only 7.5 percent
of wells found without the dowsers’ aid.
Dr. Vogt declared that it is impossible
for the dowser to note reputed changes
in electromagnetic field caused by the
presence  of underground  water—The
Scientific Monthly.

W inventions ;%

All-Glass Paper

ALL-GLASS paper, composed entirely
of glass fibers, has been developed
jointly by the Naval Research Laboratory
and the National Bureau of Standards.
It has several useful applications in spite
of the fact that it lacks material strength.
The paper is made of matted glass fibers

and is particalarly well suited for use
in filters for gas masks and respirators.
It may be able to filter radioactive dust
in atomic energy installations. It does not
transmit electricity and hence is an ex-
cellent insulator. It is highly resistant to
the effects of heat, moisture, chemicals,
and microorganisms.—Science Service.

Robot Milling Machine

A NEW robot device developed at the
Massachusetts Institute of Tech-
nology for the Air Materiel Command
will perform a milling machine opera-
tion, formerly requiring hours, in a few
minutes. Numbers derived directly from
drawings and specifications of the parts
to be machined are coded and punched
on a paper tape. The instructions may be
carried to whatever precizion is neces-
sary. Three decoding servos convert the
commands of the tape into shalt rotations,
which are transmitted electrically to
power servos. The power servos control
the milling operation. Duplicate parts
may be run off on the: milling machine
at any time, once the control tape has
been prepared. Development of the ma-
chine was supervised by James O, Me-
Donough, project engineer, under the
direction of Prof. William M., Pease,
Director of the Servomechanisms Lab-
oratory.—Radio-Electronics.
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Electrolytic Grinder

A NEW method, using a reversed elec-
troplating process, has been perfected
for grinding hard steel tools and other
metal parts. A simple metal dise serves
as the grinder. It has a negative electric
charge, and a chemical, like sodium
nitrate, is sprayed over the grinding sur-
face. The piece of metal to be ground is
positively charged. As the grinding pro-
ceeds, small metallic particles flow from
the workpiece, and pass through the elee-
trolytic chemical spray to the grinding
wheel. If necessary, a little diamond dust
(bort) may be added to the grinding
wheel to make it work faster., The cost
of grinding off a cubic inch of metal on
a test piece was redunced from $107 to
76 cents. A kit is available for adapting
standard grinding machines to the new
electrolytic method.—Business Week.

"Flame Plating"”
A NEW process of “flame plating” a

durable metal over an inexpensive
base metal has been announced by the
Linde Air Products Co. The metal can
be flame-plated without raising the tem-
perature of the base metal above 400° F.
Powdered metals such as tungsten carbide
have been used, the process leaving a
deposit or coating of from 5/10,000 of
an inch to 2/100 of an inch thick. The
oating will not chip or peel, and the plate
may be used with its natural finish, or
polished to mirror brightness. Parts of
all desired shapes can be plated by the
new method. Metals other than tungsten
carbide may be used. The plating has
shown wear resistance comparable to
that of sintered tungsten carbides, and
it is said to be superior to that of hard
chrome plating, cast alloys, and even
tool steels.—Business W eek.
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Cure for Cataracts

ATARACTS (clouding over of the

lens of the eye) occur frequently in
old people. Until recently, the only rem-
edy was to remove the lens by surgery,
a delicate and not always successful
procedure. A new treatment has been
tested experimentally on human patients,
whereby the clouded lens in the eye is
cleared with injections of an extract made
from the lens of a fish eye. This startling
and long-awaited discovery was reported
(with a table of results obtained with
human patients so far) by Doectors R. F.
Shropshire, Jacob R. Ginsburg, and Men-
del Jacobi. The fish lens protein extract
is injected several times weekly. In a
number of the cases reported, blind per-
sons regained practically normal wvision
after receiving 30 injections. Most of the
patients were between 60 and 70 years of
age, This is a preliminary report. Further
research is underway.—Science.

Artificial Heart Valve

T LAST surgeons have succeeded in

replacing defective wvalves in the
human heart with a man-made mechanical
valve. The patient may remain alive and
healthy. The only difference one notes
in listening to a heart with an artificial
valve is a slight elicking noise at each
heartheat. The valve is constructed of a
chambered tube ome and a half inches
long and one inch thick. It contains a
small, plastic ball which seats itself
against a shoulder inside the tube. When
he blood pulses from the heart the plastic
ball is forced back, preventing the blood
from surging back into the heart. It thus
acts as a check-valve, similar to that nsed
in water and other pipelines to prevent
reverse flow of a liquid. The artificial
heart valve was installed by Dr. Charles
Hufnagle, a surgeon at the Georgetown
University Medical Center (Maryland),
assisted by Dr. John F. Gillespie. The
National Bureau of Standards designed
the artificial heart valve.—New York
Herald Tribune.

Human Kidney Graft

HILE the successiul grafting of

human kidneys has been performed
only experimentally (with temporary
functioning of the transplanted kidneys),
the day is fast approaching when kidneys
and other organs will be transplanted
with permanent functioning assured.
Three of six kidney transplants to the
thighs of patients functioned for some
time. After a period of nonfunctioning
for 8 to 14 days, the transplanted kidneys
started to function. In one case almost
3 quarts of urine were obtained in a 24-
hour period. Infection interfered with all
of the kidney transplants so far made, but
two of them transplanted in humans
operated much longer than any similarly
transplanted kidneys in animals. These
interesting results were reported at a
meeting of the American College of
Surgeons in New York, by Doctors David
M. Hume, John P. Merrill, and Benjamin
F. Miller, of Harvard Medical School and
Peter Bent Brigham Hospital, Boston.
—Science News Letter.

SCIENCE-FICTION +



New Vitamin for Heart Trouble

NCOURAGING results in treating

heart trouble have been obtained
with the new vitamin B-15, according to
Dr. A. L. Pettigrew of Long Beach, speak-
ing recently before the American College
of Osteopathic Internists in Pasadena.
Vitamin B-15 relieved from pain persons
suffering from angina pectoris and also
reduced their intake of drugs such as
nitroglycerine. The new vitamin increases
consumption of oxygen by weakened
heart muscles and other bodily tissues.
B-15, moreover, helps to relieve high
blood pressure.— New York Herald
Tribune.

ZOphysics "T

Six New Superconductors

w IX new superconductors have been
v discovered by two scientists from the
University of Chicago. Superconductors
show a marked drop in electrical resis-
tance when cooled to a point approaching
absolute zero (-459° Fahrenheit). At
this low t ature the molecular strue-
ture is realigned, dropping the electrical
resistance to a very low value, and mak-
ing the materials true superconductors. Of
the six new substances recently discovered,
two are nitrides, two are borides, and two
are alloys of metals. Abomt 90 differ.
ent compounds were tested by the re-
searchers, Dr. B. T. Matthias, of Bell
Telephone Laboratories, and Dr. J. K.
Hulm, of the University of Chicago’s
Institute for the Study of Metals—Phys-
ical Review.

Absolute Zero Approached

R. DIRK DeKLERK, in experiments

made at
Standards, Washington, D.C., reached the
lowest degree of cold yet attained—a
temperature of only 15/10,000 of a degree
above zero on the Kelvin scale. Helium
was condensed and cooled by a cryostat to
within one or two degrees of the absolute
zero (-459° F.) and a salt, which was
magnetizable, was rendered equally cold.
The cold salt was placed in the field of
a powerful electromagnet; the magnetic
field aligned the molecules in the salt
and the helium refrigerating system car-
ried off the excess heat, producing
the record-breaking low temperature.—
Science Service.
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Cbservatory in Space

F A floating space observatory is ever
built, man will learn much more than
ever before about the probable evolution
of the planets and the makeup of inter-
stellar space. Some interesting aspects of
astronomical observations from space

*were given in a lecture by Dr. Fred L.

Whipple (Chairman, Department of As.
tronomy, Harvard College Observatory),
at the recent Space Travel Symposium
at the Hayden Planetarium in New York
City. A large optical telescope with lens
or mirror would be heavy and awkward
to handle on a space ship; therefore Dr.
Whipple suggested that an electronic
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telescope, with a photoelectric sereen,
be employed. With suitable filters such
an instrument would have a new range
of power far beyond anything we now
have. A telescope on a space flyer would
have to be manipulated by remote con-
trel, to avoid heat and other effects from
the human body. Especially interesting
will be direct measurement of corpuscu-
lar radiation from the sun, the far ultra-
violet and X-ray spectra—and variations
as correlated with solar activity such as
prominences, flares, coronas, ete, A space
telescope will also permit complete
studies of the chemical composition of
all planetary atmospheres; stellar evolu-
tion; composition of the interstellar
medium and the percentage of almost all
its 10 trace-elements. Secrets of the
origin of the universe itself may be
solved through observations made from
such an observatory.—Astronomy from
the Space Station. by Fred L. Whipple.

Spatial Communication

H IGH-frequency radio-communication

across interstellar space, for example,
to an exploring party on the moon, was
recently described by George 0. Smith,
Radio Research Engineer of Emerson
Radio & Phonograph Corp., at a Sym-
posium on Space Travel at the Hayden
Planetarium in New York. Out in space,
radio waves travel in straight lines
through an absolutely transparent me-
dium. It was suggested that microwaves
14 inch (3 centimeters) long (10,000
megacycles frequency) are suitable for
communication. A 6-foor reflector might
be adequate for projecting signals in a
concentrated beam toward the moon.
Equipment for such l4:inch waves is
available now. The round-trip passage of
radio signals between Earth and Moon
requires 2.6 seconds. which time must
elapse between question and answer in
a radiophone conversation, (For Mars
the time-lag would be 6 seconds.) Tele-
type ¢ unication is ree ded, as
a permanent record of all signals ex-
changed becomes automatically available.
The minimum power reqnire! for Earth-
to-Moon radio communication is esti-
mated at 0.201 watts, approximately the
power used in a J3-cell flashlight. Con-
tact with Mars would require a minimum
power of 7,000 watts.—Radie Communi-
cation Across Spuce, by George 0. Smith.

@ technology L

Tritium Light Standard
THE principal ingredient of the hydro-

zen bomb is now used as a light source
for standardizing phototubes and other
optical instruments, The light is almost
constant. Tritium, the triple-weight hy-
drogen, is believed to be essential to the
H-bomb. Dr. lrving A. Bernstein and
Earl Farmer, of Tracerlab, have incor-
porated tritium into stilbene. Tritium’s
beta rays or electrons, radiated con-
stantly, cause the carbon-hydrogen com-
pound to fluoresce. This light is some-
what like the light emitted by radinm-
activated substances. It is not, however,
dangerous to health, Light from the
tritiated stilbene is strongest in regions
of the spectrum where the eye is least
sensitive, but where phototubes are most
sensitive. Self-luminescent materials more
visible to the eye are being developed to
replace radium on watch dials, luminous
markers, ete.—Science Service.

COSMATOMIC FLYER

(Continued from page 53)

turn in a complete cirele, The flyer con-
trols this action by means of several
handles on the control panel in front of
him. As the thrust of the engines can
be directed to every degree of the com-
pass, the flyer can travel in any direction
—up. down, east, west, north, south.

The flyer is also equipped with a min-
iature short-wave radiophone transmitter
and receiver. Attached to the control
panel on his chest is an automatic map,
which unrolls as he flies. This gives him
his course. At night the map is illumi-
nated. He wears a standard flyer’s double-
walled vacuum, plastic dome over his
head, which also has an oxygen outlet
in case the flyer goes above 10,000 feet
altitude. He wears a “Himalayas™ type
Thermoplex-Insulator suit, which protects
him down to —65° Fahrenheit. 1If neces-
sary, the suit can be heated through a
small flexible pipe which connects with
the power generator.

The two engines together give a max-
imum thrust of 550 horsepower, resulting
in a cruising speed of about 475 miles per
hour, at an altitude of 10,000 feet with
a minimom wind.

THE FLIGHT

At 5:40 last evening, Dr. Philo Harris,
32.year-old Columbia physicist. was ready
to demonstrate the cosmatomie flyer. The
trial course was to cover New York to
Philadelphia, 85 miles distant, and return,
totaling 170 miles.

At 5:45 pam., Harris shot rapidly into
the air at a slight angle in the direction
of Philadelphia. Reddish quanta streams
emanated from the two engines in a spec-
tacular display of power, although Pro-
fessor Lementeur quickly peinted oumt
that the red streams could not be com-
pared with rocket exhaust, as they were
not really very hot, nor were they burning
flames. Rockets, he explained, use fuel,
or chemicals that burn, givinz off ex-
tremely hot incandescent gases. The cos-
matomic engine creates its thrust by con-
verting atom-electric energy intc quanta
—muass—which glows with only mild heat.

For the next few minutes, Harris
voice over the loudspeakers gave us a
running account of this rapid progress.
He quickly passed over Bayonne, New
Brunswick, Trenton, and at 5:56, eleven
minutes later, he was over Philadelphia,
where powerful search-lights, checking
his flight, ecaught him in their eross-
beams. He then swooped gracefully over
Camden and headed north for home.

At exactly 6:06 p.m. he appeared again
over the Columbia campus and landed
lightly at 6:06:45 on the exact spot he
had taken off from. Total elapsed time:
21%; minutes for the round trip.

Curiously enough, his ascent and de-
scent were not noisy at all—if you com-
pare the cosmatomic engine moise with
a regulation jet. It was more like air
escaping from a nozzle under moderately
high pressure.

Said Dr. Harris after landing: “T did
not use full power on this trip—I think
the distance can easily be covered in 18
minutes flat!™
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The Dogs Take Over

CITY, by Clifford D. Simak. The Gnome
Press, N. Y. 224 pages. $2.75.

Cliﬁnrd D. Simak is one of the three or
four most outstanding science-fiction
writers who are producing regularly today.
It is the simple truth to state that this
book, City, is one of only several im-
portant volumes ' of science-fiction pro-
duced during 1952,

The book is composed of a series of
eight interconnected short stories which
take the form of so-called legends treas-
ured by the dogs, who eventually attained
a high state of civilization after man had
disappeared from the face of the earth.
Especially for this book, Mr. Simak has
written eight prefacing notes, one for
each story, containing the views of the dog
historians as to the truth of each legend.

The title of the book is derived from
the first story in the series, a fascinating
tale of the future when decentralization
has been virtually completed and only a
few thousand people reside in even the
largest of cities.

The second story, “Huddling Place.” is
the prize of the book. With considerable
writing skill and fine shading of emotion
the author writes of a time after the de-
centralization of cities, when men have
every comfort in their immediate area
and leave their zones so rarely that in
some of them, a mental fixation sels in
against travel. This story reaches a poign-
ant and superbly handled climax when
word is received by one of Earth’s sur-
geons, that the greatest of all Martian
philosophers has brought into being an
entirely new concept of life which will
advance man’s progress 100,000 years at
one stroke, but that he, the Martian, is
dying of a brain tumor, with the neces-
sary work on the new philosophical con-
cept not yet completed. Only this one
Earth doctor has the combined skill and
knowledgze of Martian analomy to save
him. The doctor’s frantic preparations for
the trip, his urgent deswe to go, since the
Martian philosopher is an old and dear
friend of his. and the final realization that
he is mentally incapable of leaving his
home area, is believably portrayed.

In the stories that follow, the author de-
lineates the future history of mankind
with concepts such as the development of
free-will robots; the advancement of sei-
ence Lo the point that man is capable of
building new bodies adapted to the condi-
tions on other worlds: the coming on the
scene of human mutations of tremendous
ability hut nihilist ambition: the gradual
attainment of mechanical progress in the
ants; the penetration of inter-dimensional
worlds; and the ascendeney of the dogs.

It is a book of genuine achievement in
science-fiction, made doubly so by the fact
that in addition to the great imagination
shown by the author in his portrayal of
the scientifie advancement and the socio-
logical and psychological changes of man,
he is a writer with real pride in his work.
The great care he has taken in his writ-
ing, and his striving for higher standards
of exeellence is evident.
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Flying Saucers—The Opposition
FLYING SAUCERS, by Donald M. Men-

zel. Harvard University Press, Cambridge,
Mass., 1953. 319 pages. $4.75.

Amid the many books and articles ap-
pearing on the subject of flying saun.
cers, Dr. Menzel's is outstanding. It is
written by one who has himself seen ob-
jeets in the sky which might be loosely in-
terpreted as flying saucers; a man who is
willing to admit that observers are seeing
something, but nevertheless is determined
in viewpoint that all sightings are natural
phenomena, whether known or as yet un-
known. He is ably qualified to give plau-
sible explanation since he is highly re-
garded internationally as a scientist, and
is at present acting director of Harvard
College Observatory. Dr. Menzel ap-
proaches the flying saucers from a scholar-
ly viewpoint, showing a background of
considerable research. He writes with
great clarity, disdaining obseure and high-
sounding phrases.

There is a great deal of information
here, that is new to the reader of past fly-
ing saucer treatises, Dr. Menzel has delved
into musty old files and has come up
with entire chapters on the flying saucer
seares of 1882 and 1897; the unknown
lights seen in Japan; and references to
moving objects in the sky as far back as
Biblical times,

He does not duck any of the strong.
well-authenticated sightings; he dissects
them scientifically and plausibly,

The psychological attitude of the Amer-
ican people, displaying their willingness
to believe even incredible, fictionized re-
ports, is explored in great detail in a
chapter devoted to Orson Welles. His
famous radio program “The Invasion
from Mars,” in 1938, caused a panic quite
analogous to the fear initiated by the fly-
ing saucers.

An outstanding feature of the book is
the 50 pages of photographs (spaced
through the text) related to the subject
discussed, reproduced with the care and
fidelity that has become a specialty of the
Harvard Press.

This is one of the more worth-while
books on the subjeet of flying saucers that
have been produced so far and is a wel-
come antidote for those volumes whose
chief appeal lies solely in the realm of
sensationalism. Tt might well be consid-
ered a cornerstone volume on the subject.

Space Flight for the Millions

THE EXPLORATION OF SPACE, by
Arthur C. Clarke. Harper Bros., N. Y.
199 pages. $3.50.

le high measure of the extent to which
space travel has seized the imagination
of the American public becomes obvions
when one finds that a book on the prob-
lems of space travel is a joint selection on
the Book-of-the-Month Club’s lists,

Arthur C. Clarke, the author of this
book, iz the Chairman of the British
Interplanetary  Society. Science-fiction

stories, ranging in lengths from short
stories to novels, written by him, have
appeared in many of the popular seience-
fiction magazines here and abroad the
past five years. In addition, he has had
published two books: The Red Sands of
Mars, a science-fiction novel, and In-
terplanetary Flight, a volume similar in
subject matter to his present work.

The book is intended to be popular and
gives complete and adequate coverage of
the subject for the neophyte. However,
those who have read previous volumes on
the subject, including Mr. Clarke’'s own
writings. may have to search hard for
scraps of new information.

The importance of this book lies in the
fact that it may help educate the mass
book-reading audience into more readily
accepting the framework wupon which
many science-fiction stories are con-
structed. It is, in a sense, a pioneer book,
successfully introducing the basies of sei-
ence-fiction to a new readership. For this
fact Mr. Clarke deserves admiration.

The book contains 14 plates, some in
full color, executed by Leslie Carr and R.
A. Smith. These plates do much to en-
hanee the volume,

The Last of Weinbaum

THE RED PERI, by Stanley G. Wein-
baum. Fantasy Press, Reading, Pa. 270
pages, §3.00.

The dayr that one of Hugo Gernshack’s
old science-fiction magazines appeared.
carrying the first story by Stanley G.
Weinbaum, entitled “A Martian Odyssey,”
was a red-letter day in the annals of sei-
ence-fiction. It is truly ineredible that a
young man, whose active writing career
in sciencefiction lasted but two years,
made such an overpowering impression
upon the readers. After hiz death. there
were many imitators, but none of them
was so outstandingly successful. They
could copy the superficial devices of his
stories, the fast dialogue, the original
alien life-forms, his style of love interest;
but mere utilization of his props did not
constitute a suceessful imitation. Stanley
G. Weinbaum had that little extra that
comes from within a writer and which
cannot be duplicated.

This collection of his stories puts all of
his work into book form, with the ex-
ception of one non-fantasy short-short
entitled “Graph™ and a few poems and
fragments,

Possibly the best story in the volume is
also one of the shortest. That one is en-
titled “The Brink of Infinity” and is a re-
markable and rare example of an ex-
cellent and thoroughly interesting science-
fiction story written entirely about a
mathematical puzzle,

“Protens Island™ has a strong plot based
upon uncontrolled mutation of animal
and plant life,

Every story in the book, under the
magic of Weinbaum’s unique style, is
readable and entertaining.

The book is handsomely printed and
bound as are all Fantasy Press books,
and is well worth the asking price.
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There is only one underground eity
for the 2 billion Martians, but it is enor-
mous. A mile down, it runs through
thousands of miles continuously under
the entire subsurface of Mars. Only about
600 miles near the poles are subeity free.

This planet-wide eity has vast cavelike,
domed roofs with no visible supports.
This artificial sky is smooth and pale-
rose colored. Artificial suns fed by cos-
matomic energy light the streets and
houseblocks so brilliantly that you have
the illusion of being on the surface of
Mars at noon. The artificial suns also
simulate the real sun’s high ultraviolet
radiation, without which the Martians
could not exist.

The temperature never varies in the
vast underground city; the air is filtered
and ozonized—there is no accumulation
of dust at any time, If dust appears from
wear and tear, it is immediately removed
by electrostatic suction, There are vast
parks, immense recreation centers, and
amusement arenas every few miles, in
all directions.

Varispeedbelts

Yet there is not a single passenger
vehicle in the streets—ever. Below the
city is a complex transportation system
of fast-moving varispeedbelts which take
you into any direction. For freight
deliveries there is a special system of
subspeed helts with outlets under every
city houseblock. Nor do you have ever
to mount or descend steps. On every city
block there are endless inclined ramp-
belts which take you from the street
directly to the varispeedbelts. The latter
are never used by Martians to travel
further than about 20 miles. For greater
distances they ascend to the surface, and
travel by transparent flyer.

The houses themselves are huge trans-
lucent blocks about 2,000 feet square,
vaguely similar to earth apartment build-
ings. The houseblocks are uniformly
terraced, never more than 10 stories high.

The moving strip already mentioned
took our party rapidly underground,
and we alighted near one of the huge
houseblocks. We stepped inside (there
are no “doors” on Martian underground
houses) and onte an indoor inclined
moving belt which guickly took us up
five stories. Here we stepped on still
another horizontal belt which took us
down a long hall, brilliantly lighted.

Stepping off near a curious luminous
marker, we found ourselves in a spacious
sort of foyer. A panel moved automat.
ically to reveal a very large, beautifully
illominated room. It was, however, com-
pletely bare. The floor was pleasantly
soft and warm; yet there was neither rug
nor carpet, The walls and ceiling contin-
nally changed in an incomprehensible
manner in color, in design, and seemingly
in perspective too. All this was pleasing,
but puzzling. Later we realized that it
had something to deo with Martian es-
thetics, but they could never make us
whelly understand.
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EXPLORATION OF MARS

(Continued from page 11)

The "Fluid" Home

Quipped one of them: “You are still
children in esoteric culture. Besides,
vou lack several of the senses needed to
understand most things Martian.”

We were still standing at one side
of the bare room when our leader began
to wave his antennas in a curious man-
ner. Suddenly openings appeared in the
ceiling and walls. Within seconds all
sorts of furniture had been moved into
the room as if by magic—enough to seat
all of us.

At the same time several walls pushed
in from two sides, making a comfortable
medium-sized livingroom. The new panel
walls cut up the huge room into a com-
plete apartment. Besides seating fur-
niture, many other strange pieces fol-
lowed—tablelike objects, cabinets, couch-
like pieces, and others.

We now walked through one of the
mobile walls and found ourselves in a
“bedroom.” More of this further on.

We finally understood that the Martians
accommodate their apartments 1o the size
of their families. You can transform
your home in the twinkling of the eye;
you may have a ballroom or a cozy living-
room or a gymnasium or a game court
—or a theater, all within seconds. If you
have many guests, you can have a tem-
porary large livingroom. If you are alone,
you may have a tiny one with only the
furniture required for thalt evening or
day. Your home thus becomes “fluid,”
as the Martians term it, never static. With
such immense variety, onme never gets
bored with ene’s habitation.

Yon never raise a finger to transform
the bare room into the most elaborate
apartment. All the furniture is stored in
the wall recesses. By telepathelectro con-
trol, the Martian brings out any room
article he requires at a second’s notice.
He reverses the process, storing the fur-
niture, whenever he so desires it.

There is practically no ecleaning in

ground ; transparent *‘cheesebox

such a home, as there is no dust, As soon
as the furniture is stored in the walls, a
powerful electrostatic. vacuum suction is
applied, which catches even the tiniest
speck of dust.

An Ancient Crime

QOur reference to crime on Mars was
highly amusing to our mentor. There has
been no recorded Martian eriminal case
during the past 950 million years! “Where
do vyou think you are—on earth!”
quipped the leader. “Remember, we have
telepathic organs—and someone in the
population would surely deteet any
criminality. The last known projected
erime did not succeed. This individual
intended to take twwe baths, in the 60-day
period, instead of the lawful one! You
know by this time the importance of
water on this planet—and that makes an
illegal bath a highly criminal act.

3,000-Year-Olds

The Martians have had a very high
culture for over 1'% billion years. Having
conquered practically all diseases and
solved the main aging processes, they
live for thousands of years (earth years).
A very small minority of Martians are
over 5,000 years old. The preponderant
age is 3.000 years—yel one cannot dis-
tinguish a 50-year-old from a 2,500-year-
old. There are no ageravages such as
we have on earth.

But the planet cannot support more
than 2 billion Martians, due mainly to
deficient water and food supply—but
also to insufficient living space. Hence
new births are strictly controlled by the
National Health Control. Martians die
only rarely by accident, and mestly by
euthanasia. At his or her 3.000th birth-
day, the Martian, having fulfilled his
destiny, is put to death painlessly, to
allow for new births by voluntary selec-
tive breeding. This improves the race,

s .
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A number of exceptional personalities,
such as scientists, inventors, and those
having rendered extraordinary services
to the race, may be allowed to live 5,000
years and more. In order to do so, how-
ever, the candidate must have a popular
vote in excess of 60% of the entire popu-
lation. Martians never lose their fertility;
females can give birth up to the end of
their long lives,

Transplanted Heads

We were told that successful trans-
plantation of Martian heads had been
practiced for some 150 million years.
During our stay 280 heads were trans-
planted for such reasons as scientific
research, selective-breeding purposes, ac-
cidental maiming (loss of arm, legs, ete.)
In this case euthanasia candidates are
selected by the National Health Control
who transplant the head of the maimed
individual onto the body of the Martian
about to be eliminated.

Transparent Martians

One of the main reasons for Martian
longevity was the invention of the
translumiscope—far more efficient than
x-rays, which give only shadows. By
means of this instrument a light source
far more powerful than the sun, but
giving out cold light, is directed on any
desired part of the patient’s body. With
correct focusing, the instrument will
transilluminate any organ selected within
the body. The light source is so intense
that it easily penetrates and illuminates
the deepest bodily recesses. By means of
special, sensitized. focusing eyepieces,
the physician ean actually see every living
organ within the body. He can see all the
blood vessels—inside and out, the in-
terior of museles, nerves, and even the
marrow of the bones. Any irregularity,
any pathology of the organ can thus be
clearly seen and then treated accordingly.
Fevers, infection processes, are easily
seen and followed through the blood
stream and any part of the body.

Martian Females the Deadlier

The Martian female iz about 6 inches
shorter than the male, her average height

being 915 feet. She also has, from the
human viewpoint, a more shapely waist
than the male. Her outstanding charac-
teristic, however, is her double antennas;
she has four of them in contrast to the
two of the male. She also makes different
sounds than the male. Martians of course
cannot speak like humans due to the
thin air on Mars—they give off eurious
bird-like, high pitched sounds.

When we asked our leader the evolu-
tionary reason for the female’s double
antennas, he twittered so loudly and
audibly that T ecould hear it over my
plastex helmet phones. Quipped he:

“The double antennas allow her to
double-talk  better! This the
male better too!™ A humorous remark,
which we found out later, was not with-
out a good deal of truth.

Indeed, the females on Mars are the
REAL rulers. They hold all the impor-
tant positions of the entire planet, and
the highest council, the Planet Conclave
is composed of five Universal Judges, all
females. This is the supreme authority on
Mars, the titular head of the two billion
Martians.

The quintuple Conclave members are
elected for life. The law, however, allows
no member to be elected until she has
reached her 2,000th birthday, This gives
the new co-ruler 1,000 years of office life.

The Martian female has an average of
1Y, children. She seldom has her first
child before she has reached the age of
1,500 years, because, by law, she cannot
have offspring until her turn comes.

confuses

The Marriage Scientific

All marrianges are scientifically ar-
ranged; no one just falls in love and
marries. All candidates are selected first
with a view to bettering the race. Then
comes a long list of 129 tests which the
intended couple must pass. A single
failure on any one test may disqualify
one or both candidates. This, however,
happens rarely because Martians have
been scientifically bred for so many
thousands of generations that today there
are few physical differences in the race,

Her 129th Divorce

Due to the longevity on Mars it is not
at all surprising that the average mar-
riage lasts “but™ 473/9 (earth) years.
Long as this seems to earthlings, remem-
ber that Martians are on a much higher
level intellectually and culturally than
humans. Martians can marry any time
after their' 30th year—but no children
may be born till the couple’s serial rota-
tion number comes up. They may termi-
nate their marriage (divorce) by mutual
consent before a special Dissolution
Court. Recently No. 1015.26-95989-59, fe-
male. age 2.869 years (a canal research-
er), obtained her 129th divorce—not a
record by any means.

Marriage Considerations

On Mars people rarely marry for love
or sexual attraction. This is indeed far
down the list of reasons. The prime
motive is intellect. The female always
searches for smperior intelligence, for
accomplishments, for ability. It is the
female who woos, never the male.

When she has made her choice, then
she and the intended must submit to the
State tests. These passed, the couple may
then marry immediately. The male has
no choice in the marriage preliminaries
if he is chosen, he cannot refuse (unless
he is already married).

The females, however, don't have
everything their way. Frequently when
their dominance becomes too great, the
males go on strike en masse—millions of
them refuse to make love to their wives!
The last “sex-strike™ 14 years ago. involv-
ing over 215 million males. lasted 514
vears. The males won!

Head Transplant

The Translumiscope
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Sleepless Martians

billion years the

For more than 1

Martians have not slept. Early in their
evolution they decided that the race
must end the intolerable condition

whereby the population wasted one-third
of its life in useless and unproductive
slumber.

Their scientists already had found that
certain individuals could get along with
much less sleep than others. As a first
step these persons were carefully dis-
sected after death. It was discovered that
they had slightly different adrenal glands
than normal persons. These glands se-
creted into the bloodstream an unknown
hormone X, which is now known as the
antimorph (anti-sleep) hormone. It sim-
ply neutralizes the toxie, acid substances
which are created in the body by fatigue
and thus induce sleep.

The second step was to mate by volun-
tary selective breeding all the known
sleep-resisting  individuals,  Successive
zenerat expected—needed
and less sleep, until finally they no longer
needed sleep at all. The modern Martian
now has separate antimorph glands,
located near the adrenals. This allows
him, not only to go without sleep forever,
but alzo to do an astounding amount of
physical work, when necessary, without
collapsing. But during such an emergency
he must ingest more food pellets to
balance his caloric output,

Of course, the Martian must relax
sometime during the day; he cannot go
at top speed forever. He relaxes simply
by retiring to his restroom—we would
call it a bedroom. He has such rooms at
home or wherever he toils.

ns—as less

Martian "Bedrooms"

These are plain spherical rooms bare
of furniture. The wall and ceiling are
(to us) weird, with their peculiar,
chameleon-like colors which are forever
changing in tone. The pastel-like colors
constantly mix in ever-changing hypnotic
patterns, never Lo repeat.

To Martians this is delightfully restful.
When they watch these curved walls,
they confess that their normal thinking
processes stop nntirely—they now must
relax completely. During the entire rest
process their eyes never close onee. They
gaze as if transfixed at the wall or ceiling.

Not even the slightest sound can pene-
trate the walls of these restrooms;: they
are as quiet as the tomb. Furthermore,
when in use, the is “insulated”
with a “screen” of a special cosmic wave-
form which completely cuts off all tele-
pathie thought waves.

Finally, the body must relax too—
COMPLETELY, in every ser of the
word. When the Martian enters the rest-
room, he hends backward and places his
head on a headrest mounted on an up-
right shiny pillar. He next fastens a
straplike band over his forehead, between
his nose and his antennas. Then he
presses a button attached to a projecting
timer on the pillar.

Instantly his body is made completely
weightless by the aetion of the floor de-
gravitator. Having no weight, the body
would float toward the ceiling if the

room

@

MARCH, 1953

Martian had not secured his head to the
pillar. Consequently, he floats horizon-
tally, but stays secure in one position.
There is no more delightful sensation
than complete weightlessness—the body
freed from gravitational pull.

In 15 minutes one obiaing more real
rest than during a whole night’s rest in
bed. We already had experienced this
in our space flyer during our Earth-Mars
trip. Now we could understand why the
Martians retire to their restrooms for 15
minutes once or twice during the Martian
24-hour day.

Let earthlings not wonder too much
about the never-sleeping Martians., The
human heart, too, never “sleeps” during
man’s entire True, the
does not beat constantly. It, too, must
relax—indeed during 24 hours, it nor-
mally works only 12 hours. But when
you run or exert yourself, then your
heart beats faster. getting less and less
restk.

lifetime. heart

Mars Not for Humans

This account is written in our under-
ground home—in our fluid, “one”-room

Resting Martion: Sleep being unknown on Mars, Martians neveriheless have short rest periods do

in a tenuous atmosphere, they do not
speak like humans, as already explained
—they make whistling sounds not unlike
birds. They have a wide range of musical
sounds. Despite their telepathic organs,
they normally converse by sound.

When this is not possible—remember
sounds do not carry-far in the rarefied
air—they communicate by thought waves.
In the huge auditoriums, even when
their musical sounds are amplified, the
“speakers,” actors, or performers usually
employ telepathy as well. They do this
to put their talks or performance over
more emphatically. Tt also expresses the
personality far more forcefully.

Martian Politics

There is naturally no such absurdity
on Mars as different nations, There is
only one “nation”—the entire race of 2
billion Martians. There is little polities
on Mars, as we understand the term,
chiefly because candidates are universdlly
elected for life after they have reached
their 2,000th year, This system discourages
the usual political rivalry known on
earth. It also makes for an ideal stability

g dav.

Above is a male in degravitator room, freed from gravitation, completely relaxed. Fast moving hypnetic wall-

mobile.

patterns keep hin

apartment. The Martians have provided
air pressurization; otherwise we would
have had to wear our plastex sphere
helmets constantly. The apartment there-
fore has the same air pressure as on
sarth—14.7 pounds per square inch. Our
hosts also provide us with the necessary
oxygen for the tanks strapped to our
backs, whenever we leave our houseblock.
The Martians throughout their long
evolution have become used to their thin
atmosphere, which is as thin as that of
our upper stratosphere. Humans, how-
ever, cannot live in such an oxygen-poor,
pressureless air. Without our helmets we
would immediately gasp for air and be-
come unconscious in a few minutes.
Conversely, when our Martian leader
visits us in our home, he must wear a
helmet, else he would soon choke to
death in our high-pressure atmosphere.
The Martians having no mouth like ours,
nor teeth, but a sort of beak, and living

in all “national,” regional, and local
offices. Every officeholder thus becomes
an institution. Surprisingly, the average
Martian keeps a very sharp eye on every
official. Indeed, she or he is under con-
tinnous fire—this keeps all officeholders
on their toes, They are seldom replaced.

Synthetic Food

For more than a billion vyears, the
Martians have “grown” their own food
synthetically (see page 9). They eat no
animal food of any kind. although they
did so in prehistorie times, What little is
actually grown on trees, such as fruit,
nuts, ete., is pure “laxury food” and
represents less than 109 of the total.

Martian food engineers—pateilogists—
can produce billions of food combina-
tions, surpassing anything we know on
earth. Simply by juggling the atomic
content of the raw materials, any type
of food can be made and any desired
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taste can be given to it. Practically all
synthetic foods are stable at room tem-
perature and will not spoil for centuries
if kept in hermetically sealed containers,
because all Martian foods are bacterialess
—contain no micro-organisms of any
kind—thus there is nothing in their
content to ever spoil them.

Every day we eat “steaks,” far better
than the best terrestrial filets mignon;
“potatoes,” delicions beyond compare;
desserts that are an everlasting delight
to us; “milk,” rich and ereamy—yet
everything we eat is purely artificial food.

Martian Protein Works

We visited one of the mammoth protein
works, but naturally could not make head
nor tail out of what was going on. There
were hundreds of vats, tanks, labyrinths
of huge, weird tubes, ovens, mixers,
atomic converters, cosmic “blenders”—

and thousands upon thousands of out-
landish instruments, gauges, and ma-
nipulators. At one end of the plant, red-
dish-looking sand and a thick brown
fluid came in—at the other end a constant
stream of packaged food flowed out to be
distributed by underground conveyors
to storage plants,

Remote Control Workers

Yet there was not a single Martian in
this huge plant which manufactured over
6,000 tons of protein food daily. Next
we went to the control room from whenece
the entire plant was run by remote ma-
nipulation. This was above the main
plant and housed only 15 technicians.
Here we saw a forest of instruments,
knobs, and hand controls on large panel
signal boards. In comfortable reclining
chairs, suspended from the ceiling, the
technicians watched the instruments be-

(NOTE. The 2 billion Martians have
no names, but serial numbers. Females
end with odd numbers.)
1015.11-4969-2, National Zoologist:
“The female of the species is still the
sexier!”

ng Electronic Musie

1015.31-2169-14, National Medicoor-
dinator: “The council must warn our
population emphatically onee more
against the excessive use of gaseous
food inhalation. If taken exclusively
over long periods, serious telepatho-
logy follows. Keep gaseous food below

. 209% of total diet.”
1015-8-97-169-17-12, National Re-
search-Telepathist: “How far apart in
the evolutionary scale we and the
Earth people are is best observed when
we see them asleep.

We who never sleep are deeply
shocked when we actnally see the re-
volting spectacle of beings—even with
fow-grade intelligence—wasting a third
of their lives in useless somnolence. It
is doubtful. when, if ever, they will de-
velop our antimorph glands.”
1015.59-67098-26, National Religion-
ist: “The human race has produced
one and only one individual who
merits our complete admiration: the
Hebraie Jesus Christ. Alas, his teach-
ings continue to fall on deaf human
ears.”
1015.17-7889-99, Feminaturalist : “Sex,
with our females, is still as n as

WHAT MARTIANS ARE SAYING

come with gratitude to my race who
s0 overwhelmingly willed that I may
now have a child.”

1015.9.22269-16, National Health
Control: *We must seriously protest
the recent female vogue of excessive
inhalation of intoxicating odors. Odor
drunks are a National disgrace. It is
worse than alcoholism.”

1015.16-8879-24, National Science
Control: “In another three billion and
a half years, our sands which we now
transmute into water will have given
out. As a new source of raw material
we will have to eut up our barren
smaller moon, then the Asteroids.”

1015.5-6656-8, National Comic: “As

Gaseous Food Inhalation

comical as a serious human.”

1015.29.28982-16, National Moralist:
“The most grotesque senlence ever
coined in the Universe: Peace on Earth
(Planet 111).”

1015.19-46489-80, National Gustomu-
sicritic: “The recent Gustonepoem.* by
1017.16-94864-60, now in such uni-
versal demand, has lifted the entire art
to solar magnitudes.”
1015.11-59911-79, National Naturo-
Educator: “While interviewing the lit-
tle humans of the earth expedition, I
was more than astounded at their
fierce, childish belief in heaven and
hell after death. What ludicrous, abys-
mal gibberish! As if they did not have
an overabundance of continuous hell
on earth!”

it was two billion years ago.”

1015.16-95469-19, National Actress

on her 2500th birthday: “I am over-

*The Martians have combined musi ith elec-
tronic tasting. Earthlings are fam with a
sirange laste sensation when for instunce the
two poles of a dry cell touch the tengue.
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fore them. In one hand they held re-
corders on which holes were punched by
them into a metal ribbon. This was their
“log book.” We noted many television-
like panels which allowed the workers
to watch any operation in the actual
factory that comtained not a single
worker.

Martian Food Magic

What was not immediately apparent
when we watched the packaged food
emerging on the conveyors was one
amazing factor. It only became clear
when we picked up a small package
about the size of one of our breakfast
cereal cartons. It was astonishingly heavy
—it must have weighed over fifteen
Martian pounds! All Martian foods are
highly atom-compressed. This not only
saves a lremendous amount of space,
but, when shipped, most food items are
not “aged.”

We asked to open one of the “steak”
hoxes. It contained a great quantity of
brown, round disks about the size of a
twenty-five cent piece, but over twice
that thick. Our mentor took one of them
and placed it on a round plate that
resembled plastic. He then reached into
the scalelike skirt hung from his waist
and brought out a pencil-like gadget with
some small knobs on two sides.

He now pointed one end of the “pen-
¢il” at the brown dise, and before our
astonished eyes it quickly expanded in
all directions till it measured about 4
inches in diameter by 1 inch thick. While
thiz transformation took place, the appe-
tizing round object started to “steam”
and sizzle: and if our heads had not
been encased in our airtight helmets, we
would have inhaled a delightful, meaty,
warm aroma. Within 10 seconds, the
“steak”™—for such it was—was cooked,
ready for eating.

The pencil gadget was an atomic in-
strument that rearranges the atoms in
the “green” compressed steak and then
cooks it by atomic energy.

A large, hot glass of milk is made in
similar fashion merely by taking a little
white tablet 14 by 14 inch in size, drop-
ping it into a glass, and pointing the
atomic pencil at it. No water is added,
all water being atomically locked in the
original tablet.

It should be understood that all foods
are compressed with their necessary sea-
soning, sauces, ete. Naturally there is a
wide variety to choose from.

Incidentally, when the Martian goes to
an eating place, he merely orders the
items, puts them on plates, into glasses,
ete., then expands and cooks or heats
them himself. No one touches his food
except him. The atomic pencil can supply
any degree of heat desired. For foods
requiring expansion (molecular expan-
sion ecauses heat also), only the *expand-
ing” button is used.

Water, the most precious Martian com-
modity, is meter-rationed. Every person
is allowed 210 didisis of fluid per Mar-
tinn month (60 earth days). The meter
shuts off automatically if the household
quota is exceeded. All used water is
reprocessed ato-chemically in the house-
block.
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Atomic Food Broiler

Radio Books

Martians get their news by radio-
guided telepathy from state news centers.
Printed bhooks and magazines have not
been produced for many millions of
years because of lack of space for the
myriad-trillions of books.

Simple home radio now
miecro-etches book pages (with or with-

receiver

out illustrations) on thin. transparent,
everlasting metal tape, about 1§ inch
wide. Each micropage measures 1/16

inch high, by 1/32 inch wide. A 1,000-
page book thus takes only a 3l-inch-
length paper-thin tape. To read the book
vou press a button. The tape then feeds
into the vision position, and you read the
pages on the sereen, as fast or slow as
desired. These “books™ are all broadeast
free by the state. Thousands of hooks
can be stored in a single small reel that
fits your hand.

Miniscule Humans

Currently the Martian home hobby is
microzoology. Just as Japanese grow
miniature irees, so Martians cultivate
diminutive animals. They breed the
counterpart of Martian cattle,
monkeys, and birds, as small as ants.
These are raised in transparent table
zoolariums among  miniature  trees,
shrubs, and plants. The zoolariums are
equipped with powerful magnifiers, so
that the animals can be comfortably
studied by the hobbyist at all times,

We were also shown an almost perfect,
humanlike race of miniature people,
bred by a Martian science-zoologist, The
little men and women were less than
15 inch tall. By means of amplifiers you
could hear them talk their weird lan-
guage. They were still in an aboriginal
stage, savage and naked. In about 4,000
years (850 generations) they would be
at the same state of evolution as present-
day humans, according to the scientist-
breeder.

Atomic Chess

Greatest sport on Mars nowadays is a
game which is best described by the
term atomic chess. It is the most intel-
lectual tour de force imaginable. The
game is played with 126 “pieces™—all
the Martian atomic elements. But the
pliayers use no actual “pieces”—it is all
done mentally like blindfold chess. Each
player plays with 126 different atoms
which he must use in correct chemical

horses,
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combinations with the others. If he
makes a mistake, he loses one or more
atoms to his opponent. As there
billions of possible combinations, it takes
a gigantic intellect to play the game
rapidly. with only 10 seconds allowed
between moves,

Every night for two hours, two giants
of the game play a mateh, although the
two players may be separated by thou-
sands of miles. The contest, broadeast
pictorially over every home screen on
Mars, is followed breathlessly by well
a billion Martians.

are

over

Cosmic Pleasures

One of the baffling mysteries of Mar-
tian homelife which we ¢ould never
understand—due to our limited senses—
was the following:

Every evening at the same hour, all
Martians, who were not at work, would
relax and assume a cuorious posture.
Their antennas curved till they almost
met the projecting eyeballs, Soon an
ecstatic  expression would come over
them and then their bodies became rigid.
They stared fixedly into space for half
an hour during which time no one could
rouse them from their trance.

We understood this had something to
do with a cosmic transmission that
seemed to transport them into another
world. One of our zoologists thought it
had a connection with their sex life. But
we never found out,

The Planet Comes First

The high-intelligence Martian civiliza-
tion with its more than 2 billion years of
evolution behind i1, cannot possibly be
compared with our own. Long evolution,
voluntary selective breeding, have pro-
foundly affected all Martian thinking, all
customs, all living, to such an extent that
we look, to Martians, like 20th grade
savages,

Mars has no armed forces—what would
they use them for? There are no erim-
inals, consequently no jails. Policemen
have been unknown for over a billion
years. Labor troubles are unheard of.
There are but few courts and they have
little to do, outside of divorce cases.

All this, of course, stems back 10 the
efficient planetwide, billion-year-old ed-
ucational system which teaches that
first, whuatever the individual does must
be for the good of the planet, second for
the race.

There is no such thing as a government
as we know the term on earth. The
Martian central organization is only a
statistical body which gathers facts.

There are no “laws™ as we know them,
merely Instructions which everybody
obeys as a matter of course. Just as the
majority of Americans obey our street
traffic lights—even if there is no police-
man around.

No Money

There is, of course, no money and
no such vicious, cancerous outgrowth as
interest on money, no taxes. Consequently
there is no such thing as business, as we
know the term, becanuse on Mars no one
can make a profit.

For over a billion years Martians have
been conditioned to work for the good

Food Technieian

of the race and for each other. Whatever
is produced belongs to the race. Every
Martian does his appointed task, each
and every day—there are no “Sundays”
or holidays. But he works actively only
for 20 Martian months. Then he takes
off 4 months, for a vacation, if he wants,
(The Martian year has 24 earth months.)
Few Martians however take the full 4
months—the ayverage is 214 months,

Naturally, statistics are kept on his
working time—not to check on his non-
working hours, but to keep him from
putting in too much time. Like the bee,
the average Martian is overambitious
and many workers over-exert themselves
in their positions. This is frowned upon.

Fine living quarters, according to the
size of the family, are assigned to every
Martian over 30 years old. Naturally he
does not pay for it in money.

The same is true for all his wants. He
has merely to produce his metal card
which gives his “name”, ie. his serial
number, and he can “buy” anything he
wants, anywhere. The electronic stato-
register—connected with the Central Sta-
tistics Office—records the “sale™ to his
serial number and that is all. Incidentally,
every item, be it a glass of milk or a
piece of furniture, has an assigned
number. This, when “bought™, is recorded
after his own serial number, thus com-
pleting the transaction. At the end of the
year a complete account is sent to him.
Each item is valued by a point system.
Thus a dinner at a “restaurant”™ may run
to 461 points, while a special cosmo-
camera may run up to 16,000 points.

His work is credited to him in a given
number of points, according to a uni-
versal scale, No Martian ever overdraws
this poimt account—usually he is far
below it and has credits coming to him.

Incentive
What then is the incentive for the
Martian? What makes him work so

furiously and so zealously? The average
Martian has been bred for millions of
years to think first of his planet—THAT
is his spurring force—and he is proud
of it. Many Martians distinguish them-
selves, but never for material reasons.
The honor of doing something impor-
tant, in the sciences, the arts, new in-
ventions, new production, ete, is also
a powerful motive.

(Note. This story was first printed in Hugo
Gernsback’s annual Christmas booklet : “QUIP™,
December, 1949, Copyright 1949, by H. Gerns-
baek.)
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Science Questions and Answers

IN this department we will print every
month letters from readers, particu-
larly those letters that have to do with
the science content of the stories pub-
lished in this magazine, For the present,
it will not be possible to answer ques-
tions by mail. If such a service ean be
rendered in later issues, we shall be
happy to so inform you.

(1) Atomic Bomb on Planetoid
Editor,

Here is a question that has been bother-
ing me for quite a while. I imagine it is
one thing to explode an atomic or hydrogen
bomb on Earth under atmospheric condi-
tions, but exploding such bombs on a small
planetary body where there is no air, would
necessarily be a far different matter,
I would like to know whether the damage
done by an atomic bomb would be the
same in either case?

Henry L. Nathan
Bronx, N. Y
Answer:

As far as is known, there is no funda-
mental difference when it comes to the de-
structiveness of an atomic or hydrogen
bomb either on Earth or on an airless
planetoid, such as the Moon. The explosion
will eome off roughly the same. but there
will, of course, be no sound waves nor
shock waves on the Moon because there is
no atmosphere to propagate them, The heat
blast will however be in evidence. It is be-
lieved that wherever there is solid ground,
as for instance on the Moon, the “mush-
room” will be similar to the one on Earth,
except that with no atmosphere and less-
ened gravity it will be dome-shaped on top
and climb upward much faster. The “mush-
room” will not drift or spread as on Earth,
but mest particles will most likely shoot
out in all directions, away from the surface
of the plunelmd and will then be shot
rapidly into free space and dissipate. For
this to occur the gravity of the planet must

be low enough to permit the explosion
products to escape. On the Moon, or on an
Asteroid. for example, atoms can readily
escape. The radioactive particles which do
not escape will fall back to the surface not
far from where the bomb exploded.

As far as the destructiveness is con-
cerned, the havoe raised on an extraterres-
trial body will be every hit as vast as on
Earth, and in many ways it will be much
worse. Thus, on the Moon, where there is
low gravity, and consequently low weight,
the debris will be hurled much further.
There is a possibility that other phenomena
may be experienced, not as yet known from
actual observation. One further point. The
high temperatures produced by the bomb
will cause great vaporization of materials,
with a consequent formation of a type of
atmosphere.

—Editor

(2) Space Sickness
Editor,

I understand that you are bringing out
an entirely different kind of science fiction
magazine which concerns itself more with
the physical seiences. 1 have a question
which I think you should be well qualified
to answer, | have been reading a good deal
about space sickness for the past few vears
and have been wondering if there is actual-
ly such a thing, as no one has ever been
out in free space before and we have had
no experience with “free falls.” Can you
give me the latest ideas about this? Also,
who first thought about it?

Allan Newbolt
W. Phila, Pa.
Answer:

The Air Force for some time past has
concerned itself actively with physiological
conditions on man as they are likely to
arise in free space. There is in existence a
book entitled Space Medicine, published by
the University of Illinois Press, Urbana,
Il., on which a number of experts have
been working; the book gives a great many
details on the subject. As far as is known,

your editor was the first to point out this’

condition. He called it “space sickness.” If
you have a copy of his novel, RALPH 124C
41+, you will find out all about it on page
202 (Second Edition). The author went
into the subject extensively. Here are two
pertinent paragraphs written in 1911:

“Space sickness is one of the most un-
pleasant sensations that a human being
can experience. Not all are subjeet to it
and it does not last longer than forty-
eight hours, after which it never recurs.

“On Earth, gravitational action to a cer-
tain degree exerts a pull on the brain.
Out in space, with practically no gravita-
tional action, this pull ceases. When this
happens, the brain is no longer subjected
to the accustomed pull, and it expands
slightly in all directions, just as a bal-
loon loses its pear shape and becomes
round when an aeronaut cuts loose. to
drop down with his parachute.”

There is no absolute certainty about
space sickness today. While experimental
trials have been made, they have been far
too short in duration to come Lo any real
conclusions. Mice sent up in one of the
recent rockets fired by the Army—which
were about a minute in a free fall—did not
seem to be inconvenienced or harmed in
any way. Again this does not make for sci-
entific conclusions. because the length of
time was too short. When human beings
are subjected to a gravity-less condition for
hours or days at a time, the result may be
far different. As we well know, man walks
upright and keeps his balance because of a
small amount of liguid in the inner ear. If
this liguid becomes weightless as it will in
a free fall—scientists believe that this new
condition could cause dizziness, nausea and
perhaps “space sickness.” But nobody can
be certain about this until man has been in
a free fall for at least hours at a time. The
editor believes that, as in so many other
unusual conditions, man will accommodate
himself to a free fall, and that if space sick-
ness is a reality, it may not last too long, as
he pointed out in 1911.—FEditor.

SCIENCE QUIZ
Test your scientific knowledge with this questionnaire. The answers are in the
fiction stories on the pages listed. :
I. How can spaceships avoid meteoric collisions?. .. ....0.ocvviiiiiiiriiiiinnnnenn- P e, S (p. 8)
2. How much does a 150-lb. man weigh'on Mars?. ... ... ... . ... . . ....o...... SR (-
3. Are the two polar caps of Mars higher or lower in altitude than the rest of the planet's surfoce?. ... {p. 10]
4, What is the temperature at the equator of Mars during the doy? At night?........ (p. 61)
5. Who discovered the positron?. .. ..... ..[p. 51)
& How iwould: von defing S Beat 2 s i s e e i ks e aa e R a G T {p. 51)
7. What is the maximum temperature theoretically possible? The minimum? What is the lowast
temperature ever reached by scientisls?. ... .. .p. 50)
8. Name threa types of prehistoric men... Ap. 37)
9 How: otdiysthe soestes hamo-Sopientf =il i T e L R S {p. 37)
10. How fast do alpha particles (alpha energy-waves) travel?. .. .. ... iviiroeiiieniiiiinciaeinnns (p. 26)
11. Have scientists succeeded in converting energy into matter? If so, when?. .. .. ... ... Ap. 28)
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ical doctors, but by doctors of physics. You have seen
pictures of this improbable gadget many times, where
atomic scientists handle “hot.” that is, deadly, atomie
substances, at a distance—usually separated from the
lethal radiations by thick glass walls. By means of
the mechanical hands, the physicist can make the
most delicate experiments, pour dangerous liquids
from a bottle into a test tube, and do anvthing he
could do with his own hands. Recently television has
been added to the telehands so a direct view of the
experiments is no longer required. Now the physicist
can be miles away, yet see exactly what he is doing
with his distant, disembodied hands.

Some day a very learned psychologist will write an
important hook on the complex mental processes of
inventing. The resumé will probably show that the
inventor’s mind absorbs all types of outside stimuli,
experiences, and impressions which are then sorted
and finally erystallized into an invention. In this
process, many things that the inventor saw and heard
in the past—ideas which he acquired while reading
books, magazines, newspapers, technical writings of
every kind, and so on—are used by his analytical
mind. The end result—the invention—is therefore
mostly a distillation of the inventor’s outside im-
pressions, plus his native ingenuity, Or as Edison put
it more realistically: “An invention is ten per cent
inspiration and ninety per cent perspiration!”

This brings me back to the vital réle which the
Science-Fiction author plays and has played in the
past. Frequently he is the one who has furnished un-
told inspirations for the modern technical world in
which we live. In faet, it is ke who is often the actual
inventor. Unfortunately, being only an author—which
is his real métier—he is rarely interested commerci-
ally in his brain child. Worse yet, he does not believe
in his heart that the idea is workable, or will ever be
practical. So he hardly ever patents the idea, no mat-
ter how good it looks on paper.

Nor could you ever make him believe that five,
ten, or thirty years later someone who read his original
story will remember the idea, lard it with a few of
his own, patent it and start a new billion dollar in-
dustry on it. Nevertheless this sort of thing happens
continuously.

This sort of thing is so intimately woven into the
warp and woof of the thing which we call *progress
of civilization” that no man in his right senses would
ever think of doing anything about it.

Once in a rare while, some of our great men will
speak out. I quote the late and illustrious Dr. Michael
Pupin, Professor of Electrical Engineering of Colum-
bia University, and a famed inventor in his own right:
“To discover the need for an invention and to specify
it, constitutes 50 per cent of the invention itself.”

By this measure hundreds of authors have and
will be deprived of the just fruits of their labor till
someone does something about it. Nor is the amount,
lost forever by our authors, a trifling one. At the pres-
ent time it certainly cannot be less than between 50
and 100 millions of dellars a vear for the United States
alone. It will be much more a generation hence,

Perhaps what is needed is a patent reform. Today
vou cannot patent most mere ideas. Even if you can
specify all the technical elements, a patent is not
necessarily granted. The fundamental requirement
for a patent is that it must be new and it must work.
Frequently, skeptical patent examiners do not believe
that a certain device deseribed in a patent application
will function. That is why they ask for a model—or

else you must convince the Patent Office somehow
that the device or process actually works.

Unfortunately many Science-Fiction authors are
so far ahead of their times that most of their devices
are impractical at the time they deseribe them.

Thus, Jules Verne's submarine, which he de-
seribed minutely in 1870, could not have been pat-
ented, simply because at that time science and tech-
nology had not caught up with it—it could not have
been built successfully in the seventies.

Nor could 1 have patented dozens of inventions
now in everyday use and technically described at great
length in RALPH 124C 41+ in 1911. To name only
a few: Radar (page 152), the radio direction finder
(page 120), the Voice-Writer (page 128). The reason:
in 1911 none of these inventions were workahle—we
had no modern vacuum tubes at the time nor ampli-
fiers nor many other instrumentalities to actually
operate and demonstrate these devices.

Accordingly, I believe that our patent laws should
be revised so that ideas which appear feasible and
technically sound to a qualified board of technical
examiners will be given a “Provisional Patent.” Let
us assume that such a patent has a life of, say, 30
years. If, during this period the inventor cannot
demonstrate the workability or feasibility of the de-
vice, the Provisional Patent will lapse. A regulation
patent can then be applied for. The Provisional Pat-
ent will be the basis for the final patent,

A further, and most important point, is complete-
ly overlooked by both Science-Fiction authors and
publishers today. It is, and has always been, the func-
tion and habit of the Patent Office to search all avail-
able pertaining records and the public prints, for the
originality of the invention to be patented. Often
the Patent Office will cite a magazine article which
describes the identical device submitted by an inventor
for a new patent. In that case the inventor will not
be able to get the sweeping patent claims he could
obtain, had he not been thus anticipated.

Now the point I would like to make is that I am
quite certain that the Patent Office today does not
routinely scan all the Science-Fiction stories which
appear either in the Science-Fiction press or in gen-
eral magazines. Why should it?

The remedy? It is exceedingly simple. Let author
and publisher get together and agree that on advice
from author—that his manuseript contains a new
and feasible idea—the publisher will then print the
story or book with a distinguishing mark or design.

I recently devised such a design—a five-pointed
star resting on top of a sphere. The center of the sphere
shows the letters SF. The symbolism: The star, is a
light, on top of the world. In other words, Science-
Fiction enlightens the world.

One final point: As the Father of Science-Fiction,
I would like to make a serious plea. Science-Fiction
has grown up to a stature no one would have believed
possible 25 years ago. Today it is a force to reckon
with. The public at large is beginning to take Science-
Fiction seriously. People look to it confidently be-
cause they know that for the first time in the history of
mankind—through the medium of Science-Fiction—
man can now gaze into our future world with all its
wonders—not with an uncertain look here and there
—Dbut with steady insight, month in and out and for
all the years to follow.

For that reason, let us treat Science-Fiction with
the seriousness and the dignity this great endeavor is
everlastingly entitled to.






