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I look up and see many of the same nebulous specks around. These are other
Milky Ways. I see nzither stars, nor the Sun around, but only soms of thess specks,
barely white... I fly through the whole group of specks, which I cast behirnd, in
one heap. The heap decreases and disapzears.,.. Complete darkness... Could this
really be the end to everything, the limits of the world?: Not so! We fly fester
in that same direction: and here, from the darkness there stands cut another group
of specks — not those that we just left behind... All is repeated in reverse
order, and we enter into a new world, about whose existence we can only guess.

And how many of such worlds are there, how many such humble, from infinity,

compliments of specks?!.. <c...>
I

Universal Attraction

12, How weak is the mutual attracticn of terrestrial bedies. A stone drops

into a well, a one-pood measure presses on the floor — this is weight. The cause
of it so far is an inexplicable property of matter to attract to itself another
matter, similar to the way a magnet attracts iron, but to a much lesser degree.
Altho. gh there were many attempts to explain universal attraction, nonetheless,ail
these explanations were not satisfactory* and, therefore,were cast aside. Further-
more, they introduce such principles, which were no more understood than the mutual
tendency of all bodies at a distance. Scme inexplicable principle had to be taken.
It would be better to teke for such a principle the law of gravitation, which is
absolutely clear, is expressed mathematically and already explained the mass of
phenomena,

The force of attracticn of a given spherical or pointed mass decreases (upon

going away from it), similar to depreciation of luminous int ‘sty upon going away

#The wittiest of them is lLesage's, in 1818,
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from its spherical source. DBut apparently, there is very little in common between
gravitation and such partizl forcss, In actuality, gravitation does not disappear,
is not exhausted, does not depend upon temperature and illumination, and does not
require tims for its propagation. To the contrary, for example, an incandescent
or luminescent object would be attracted o the Earth with an inconstant force,
i.e., would weigh differently than on one has yet resolutely observed. And also
different parts of the globe, which are heated differently, would reveal the tend-
ency to burst or to distort tne form of Earth, The Earth and the Moen, being
physicaily different, could nov have a coordinated motion around the Sun,

And thus, all bodies at any distance attract one another.

But only very exact and difficult experiments* reveal the attraction of terres-
trial bodies among themselves, because even the attraction of such masses as moun-
tains is extraordinarily small. The mass of Earth is great, and that is why we
easily notice its acticn.

The attraction of small bodies would be revealed in their approach, if friction
did not prevent it. Two fat men attract each other at a distance of a meter with
a force of 1/20 milligrams (a milligzram is the weight of the smallest drop of water,
1/4500 zolotnik). Even if this force will bend a hair one meter lcng into an arc,
in this case, it will not tear it, —- it will not tear even the finest cobwed.

Can it, after that, move two men — conquer their comparatively great friction
against the soil on which they stand:

A ton (81 pood) and a ton in spherical form, at a distance of one meter in
their centere, are attracted with a force of 6 2/3 milligrams (1/670 zolotnik).

12.. Force and law of attraction of 2 given mess depends upon its form and

1
density. Do not think that the gravity force of a given mess depends exclusively

upon its magnitude, or the distance and mass of the attracted body! Only for

#The most exact experiments were performed by Cavendish, regarding the
attraction of spheres and by Maskline, regarding t¢he attraction of mountains.
Era's experiment is also known — in mines.
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spheres or material points is aitraction proporiionate to the ccmposition of attrac~
ted masses and inverse to the square of their distance. For bodies of other form,
the laws of gravitation are capricious enough. For instance, an infinite plate
limited by two parallel planes, and hencs, also an infinite mass, sghould attract
with infinite force; however, this is not so., The attraction is quite weak; depend-
ing upon the thickness and density of the plate, it is normal in relation to it
and equal everywhere, at any distance from it.

If the distance of the object is small in comparison to the magnitude of the
plate, then during calculation it is possible to take it as infinite; so that, as
we saw that for one inhabitant of the Earth is alloted its mass, equal to the mass
of a flat sguars field 1,000 versts, in length and in width, and 1 arshin in thick-
ness (its density should be squal to ths average density of the Earth, or 5.5). A
man, welking on it, will experience, on almost all its space and at altitudes up to
several tens of versts, the identical attraction (as though the plate was infinite),
which is 6 million times less than the Earth's, or 2,000 - 3,000 times less than on
the surface of asteroid 6 versts in thickneas (descriptiocn 31).%

So that the infinite material plate of the density of Earth would render
attraction equal to the Earth's shculd be 4 thousand versts in thickness (2/3 of
the terrestrial radius).

But then the attraction of such plene does not decrease at any distance and
does not change its direction (on the other side of the plate of course, the direc-
tion of weight in reversed),

If the Earth were flattened as if into a disk (flat cake), the thinner such a
plate is the less would be the attraction. Thus, theoretically, the attraction of

Earth may be decreased according to ones wishes. And so that the mutual attraction
of parts of the crushed planet would not bend it into a tubs or again turn into an

astronomical droplet; it is possible to give the disk a weak rotation, destroying

(by centrifugal force) the att.action and preventing destruction of the disk.

#* Agate.
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Disintegration of tne spherical planet also depreciates the attraction on its
surface and inside it; for instance, decrease of density, without disturbance of
mess, decreases 8 times the attraction 4 timss; disintegration 1,000 times depre-
ciates weight 100 times.

Sometimes arbitrarily huge maases do not produce any mechanical influence on
bodies.

Thus, an empty sphere with concentric walls and an empty cylindrical pipe with
the same walls* do not produce any mechanical influence on the bodies placed inside
of them, — not only in geometric center, but anywhere else, The external attrac-
tion of the pipe is inverse to the distance of the object from its axis. Exterral
attraction of the sphere, however, is inverse to the square of the distance from its
center.,

13. Influence of gravitation on shape of “he planet; weight on various planets.

We know, how striking the celestial bodies are in their dimensions, and only they
clearly reveel their attractive force.

Due to gravitation, all suns and big planets have the form of almost perfect
drops. If celestial bodies were cold and were created from the most durable mate-
rial, such as, for instance, steel, also then in another form, not round, they would
have instantly crumbled and become rounded. There would remain comparatively insig-
nificant unevenness, like sand grains on a polished ball,

Attraction on the surface cf various suns and planets is different, depending
upon their mass and density.

If on Earth a man 1ifts 5 poods and jumps over a chair, on the Moon he could
1ift & cow and jump over a high fence. On the Sun he would not be able to stand,
would fall and would be smashed to death by his own weight, which is 27 1/2 times
heavier there than on Earth, On Mars and Mercury he could lift 10 - 15 [terres-

trial] poods and would easily jump over a table, On Jupiter, and without a load,

#alid in the case when the pipe was infinitely long. — Edit.
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he will hardly be dragging, — as if on his shoulders he had an excessively stout
person. On asteroids he would 1ift homes, jump over the highest trees, belfries,
woods, wide ravines, and quite sizeable mountains, depending upon the dimensiyas
of the asteroids on which he makes thess experiments. Finally, on aerolites,
several tens of sagenes in msgnitude, he does nol nctice weight at all.,

The gravity force on various planets limits the altitvde of mountains, build-
ings, and organisms. On Moon the mountains could have been 6 times higher than on
Earth, and if they were ejual to the terrestrial ones, this is only by chance or
due vo friability of the material of thz lunar mountains. After all, even on Earth
the altitude of mountains does not attain maximum. On aszteroids, the unevenness
is so great that it exceeds the dimensions of the planet itself; that is why their
form is infinitely varied and could not necessarily be spherical. They appear in
either form of faulty stone or fragments, or in the form of a disk, ring, etc.
(This is one assumption: their form cannot be distinguished in a telesccpe and
this conciusion we made partly theoretically, partly by the extreme changeability
of their light force.) Revolving, they reflect more, the smaller the guantity of
solar rays and seem, in the telescope of the observer, as variable stars of all
possible magnitudes.

If the size of a man on Earth (with that same form) was 2 - 3 times greater, he
would hardly drag along it; if 6 times greater, he could only lie on & soft bed or
stand in water. Meanwhile, on the Moon, the same five-sagene giant would feel him-
self absolutely free.

On asteroids the motion of giants by the height of a huge bslfry and higher
are free: a giant, reaching with his hand the top of the Eifel Towsr, and weighing

334,000 tons (more than 20 million poods), jumps and plays like a kid on some aster-
oid, 150 kilometers in circumference (assuming spherical form) and average terres-
trial density. Conversely, on the Sun thers could live only Liliputians 1 1/2
vershoks high (6.6 centimeters).

Let us note thet in regards to the similar structure of organisms, these con-

clusions are strictly mathematical,
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Tee influence of weight on the form of a plamnst is complicated by their rota-
ticn around their axes.

Due to rotation, all plapets and Sun are more or less preszed in the directiocn
of their axes. If the rotaticn was contimousiy accelerated, the planet would at
first be turned into a2 flat cake, then into a ring with 2 central spheroid; the
ring could burst into parts, revoiving around the center of the body.

Thus, perhaps, Saturn wes formed with its rings and other planets with itheir
satellites; thus, perhaps, was also formed the whole planst systen.

l;. WEat would happen to the Barth if the Sun ceased to extend to it its

atiracting hand. Gravitation holds the planet near the Sun and satellites near

their planets and does not allow ther to escape into infinite and cold space.

If the Sun, like a rop2, did not hold the Barth, then a year would not pass
by before everything living and everyihing unprotected on it would perish; the Sun
would be turned into a very bright star, whose lurdnocus intenisty ard heat would
be 57 times less than that of the present Sun., In 2 - 3 years the temperature of
the atmosphere and extern2l parts of the planet would differ little from the tem
perature of celestial space (200 degrees below zero); subsequently the light would
disappear, and — the last consoiation — reminding us of the playful zlectric sun;
there would rerain an icy night with a beautiful but sad sky. Oceans would freeze,
and the air would condense intc liquid and would destroy man, trying to get warm
in burrows as & last resort.

Everything would disperse into various directions; the planet system would not
exist. If the planets with their unfortunate inhabitants had even encountered in
several hundred thousand years another sun, for which, however, chances are very
small -—— they would again immediately lose it, for which two or three years would
be enough; in such a short interval of time, the pershing or smoldé;dng 1ife would
not have time to get back on its feet.

So this is what kind of a role gravitation playsl..
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It decreases rapidly with distance, as light and sound, heat, and magnetism —
and by the sare law,

It as though breaks apart and dissolves in space, which is expanding more and
more upon leaving the scurce of the force.

The Earth is drawn to the Sun with a force 50,000 times less than the same
zarth but lying on the very surface of the Sun; nonetheless, this fcrce is enough
1o change the natural rectilinear motion of the Earth into circular motion on more
exactly — elliptical.

Celestial ocdies, moving very fast, canrot be retained by the Sun for a long
tire; it turns them from the straight path, but not for long: it picks up speed
and the body passes into infinity; these bodies are comets; from them, others return
back to the Sun; the path of the latter (trajectory, orbit) is an extremely
stretched circle (ellipse, like a long bubble in a tad window glass).

15. Matual attraction of stars and Milky Way. Where is there no weight?

When we go awsy from a candle, its light weakens; the force of gravity is found in
absolutely the same dependence on the distance.

Witrdrawing from ths candle to 10, 100 versts, ws will finally lose it from
sight; similar to this, withdrawing sufficiently frcm the source of gravitation,
our sensory orgens will absolutely lose the ability to determine, or at least to
note, the infinitely depreciated gravity force,

Interstellar spaces, especia’ly the space between "specks" of the Milky Way,
are namely such,

Even between stars, the gravity is at least 100,000,000 timss weaker than the
attraction of Earth at its surface., This means that a motionless body placed there
for twenty-four hours will pick up a second speed, equal to 9 millimeters, i.e.,
less than 1/4 vershok.

In a year this speed is not more than tnet which man obtains on Earth when

jumping the height. of a table (5/6 meter).
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Betwsen the specks of the Killy Way, or star clusters, gravitation is less
than the preceding by 1,000 times; hence the conclusicn that in one year man obtains
there the same speed which he obtains while falling from an altitude invisible to
the eye (1/1250 millimeters). The speed cf stars is so great (description 19) in
comparison to the influence of gravitation that their path even though curved, the
curvature is quite minute. Perhaps, the s.ars are not in a state to emerge from
their own cluster — from the sphere cof attraction of their Milky Way, — however,

in no way from the sphere of a neighboring star, having average Jistance between

them, Altnough there are a2 number of "double" and even "triple" stars ("hybrid stars™),

X

or stars revolving one around the other l1like the Earth around the Sun or like the
Moor around the Barth, and comprising systems similar to planet systiems, except that
they are composea of self-illiminating members, ncnetheless there are exceptions

that occur thanks to the relatively negligible distance betwzen such stars.

16. Apparent absence of gravity. There is no need¢ to climb so far in order

to see various phenomena in the absence of gravity.

We will imagine ourselves on the "minutest” planet, revolving around the Sun,
anywhere between Mars and Jupiter, i.e., in the belt of asteroids ur outside of it,
nearer the Earth., There can be no deficiency in such planets in arny case; if we
do not see them in the telescope, it is only because of their smallness. Around
the Sun in the planet system there is further no deficiency of planets — the peb-
bles, peas, and dust particles, which repeatedly intersect our atmosphers, being
heated by friction against the air and gleaming like stars (aerolites, or "shooting
stars"), Sometimes they touch even the hard surface of the Earth, and we collect
them, preserving them in our museums.

knd thus, we are on a planet several tens of meters in diameter; it is possible
to disregard its gravitation, actuslly, for instance, 6 sagenes in diamster (12

meters) and with an density equal to average density of Earth (5.5) such a planet
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reveals at itas surface an atiraction 1,000,000 times smaller than terrestrial
attraction,

The question is: will our small weight change on this planet under the influn-
ence of gravitation of the Sun?

Sun transmits to the planet known rotion; however, precisely the same motion
it also imparts to our bodies; the Sun changes the motion of the planet, but in
exactly the same way it also changes the motion of our bodies. Thus, what if, for
instance, we did re%t touch its surface prior to the action cf the Sun, then also
after that action we will not come closer nor further from the planet, And this
indicates that our relation to the planet is not changed under the influence of
outside gravit; force, no matter how many such forces there are and no matter
whereever they would pull, if only the distance of their centers to the observed
group of bodies would be great as compared to the magnitude of the group itself.

You will understand this if you will remsmber how the same flow of water
removes a pile of chips, where as their relative position is not changed for a long
time, The heap of chips is us and our planet, and the flow is the attraction of
the Sun.

Hence, the apparent absence of gravity can be encountared on every little
asteroid several sagenes in size. However, also the liurge masses, even arbitrarily
huge, do not necessarily render influence on other bodies by their gravitation,

Thus, calculations show that the hollow sphere does not produce sny mechanical
action on bodies locst:d inside it or on its internal surface., If our planet is
an empty glass sphere containing air and plants which purify it, then we have an
excellent situation for conducting all kinds of experiments., It is true, that air
itself renders attraction, but it is comparatively insignificant.

Our glass sphere rotates around the Sun betwsen ?rbits of Mars and Jupiter.
Will this not be a little too far? Could we not create, on Earth itself or very
close to it, conditions in which gravity could be as if absent? Yes, we can; only
lets keep quiet till that time anid lat's imagirs that by some miracle the
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terrestrial gravity disappeared... We will describe what will occur then... Man
has so related himself with his enviromment to such an extent that he cannot find

a mwore suitable method for description of phenomena occurring without gravity;
therefore, we will endeavor to preserve the whole situation except for a few excep-

tions.

III

Description of Various Phencmena Occurring Without
Participation of Gravity

17. Gravity on Earth has disappeared. Gravity has disappeared on the globe:

air has instantly evaporated, rivers and seas have ceased to flow, they have boiled
out and are frozen; plants have dried up, animals have perished. Still more will
happen, but one can't foregee all nor can one describe it.

Gravity has disappeared, but let us assume that air will remain, and neither
sea nor rivers have been volatilized. To create this is fairly difficult, but to
imagine everything is possible; we will assume, incidentally, that also the centrif-
ugal force of diurnal rotation of Earth did not scatter from its surface all objects
on it into various directions, For all of this the Earth dces not have to turn,
and air should restrain from scattering the strong crystal shell, similar to the
imaginary sky of the ancients; then humidity will also be retained, — plants will
not dry up, and living creatures will not die.

Tt ie further possible to assume that the terrestrial worid was turned into
an empty sphere and was turned inside out: air, trees, homes, people, rivers -
let us assume that all this will be inside the sphere, but outside let us assume
that central masses of Earth will emerge. Here the gravity will be destroyed by
natural order (description 16).

In the center of our new dwelling we will place a small sun and will take

advantage of the eternal day.



Cne way or another, we live in &n usual situation, — only gravity is lacking.

18, What was in the house (subjectively). Yesterday we lay down like nothing

happened, and today we awoke in & medium free from gravity.

This is how it was. I awoke with the terrible sinking of the heart which occurs
during a fali from heights, I threw off the blanket and see that my bsd stands like
a colurn, but I do not roll off it, My comrade, sleeping in the same room with me,
awoke also with a sinking heart, and was cold: the mattress threw him with its
elasticily together with the blanket, and he was actually on the ceiling but could
not cover himself on all sides and shivered from the morring freshness,

I almost did not have my blanket, somshow it stuck to the bed, and I myself
hardly touched the mattress.

It seemed to me all the time that I would fell,., my heart would sinx... I
turn around... see that everything is in its place... I calm down; doze off —
again my heart sinks. Gradually the intervals between the moments of sinking were
increased, and this false sensation of falling weakened., But when I got up to
dress, unexpectedly and quite smocthly I flew to the opposite wall... &and my heart
again starved to beat disturbedly... I ceased tc distinguish the floor from the
ceiling, top from bottom; it appeared to me that the room was turning without any
sense, together with the garden and the sky which were visible from the window,
Terrible confusion happened, indescribable.

I traveled through the air to all corners of the room, from the ceiling to
the floor and back; I turned in space, like a clown, but not by my free will; T
bumped against all objects and with all parts of me, I set everything into motion,
The room floated, it rose and descendsd like a balloon, — it departed and then
bumping against me, went onward... Everything in my head was confused and still —
there was this unpleasant sinking sensation...

Wishing to get various things, Lo get drsssad, we shifted everything, —
everything flew, whirled, was knocked over on us, also against walls, and one
upon the other.
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In the room there flew "urmentionables" in friendly embrace with a hat, &
Irock-ccat and scarf floated, twisting and vibrating beautifully; boots and stock-
ings were in different places; you reach for one thing, and ancther will get hidden
in some corner, enjoying there the solitude...

We were heading badl - where it was necessary to go, and throbbed like flies
against a glass tube... forgetting to hold ourselves and hold the necessary articles
of clothirg that were still not on us, and here, together with half pulled-on
trousers, twrmbled, forgstting to grab the frock-coat and attracting new problems.

Books on shelves, all sorts of trifles — it looked like everything became
alive anc¢ gradually roamed around, not having, apparently, any serious intention
to rest.

The room was like an aquarium with fish; it was impossible to turn in order
not to touch anything; tables, chairs, easy chsirs, mirrors, were suspended in air.
At random everything was done in powerful evolutions in comparatively lifeless
disorder, but as if pondering. Books were opened, were fluffed up and turning, as
if saying, "Read us from all sides, here we come to you ourselves from sheer
boredom, "

When we pushed aside the annoying cbject dangling in our faces, getting entan-
gled on the nose, tickling the ear, and hair; with extraordinary rage, as if being
angered and airang at us for our impudence, it flounced around like one possessed,
from corner to corner, striking us and upsetting obJjects, causing especial disorder
by its motion. Gradually it calmed down, pushed only some doll over, — well, as
though sayang, "Why don't you rebel?? And it rebelled.

A pocket watch, caught accidentally by a chain, dragged like a snake, indicating
to us the time and in reward settled in a vest pocket.

To restore order was impossible: the more zealously we restored it, the more
it was disrupted... The clock with the pendulum stood and did not work, in spite

of all our efforts: our pendulum refused to swing. The water from the carafe
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spilled because the carafe was knocked down and flew at first in the form of an
oscillaiing sphere, and then broke into pieces from blows, and, at last, adhered
and ran down the walls. In other rooms alsc everything was out of order; but since
no one performed there, at least everything wasn't in crazy disorder, did not move,
did not hop, did not strike. Looking closer, “owever, we noted a slight wandering.

In centrast to the mess in the home, the garden looked as always: 17e trees
were green and were swinging, grass was whispering, flowers smelled fragrent, and
their odor reached through the screen of the oper window. I feared to remove the
screen itself, so as not to lose the things which repeatedly already neared the
frames which faced the garden and, as though regretting the impossibility of a
further jaunt, slowly, slowly departed...

We became somewhat familjarized wiik the new position; I did not shriek when
I was upside down, between the "sky and the Earth"; my heart did not sink; we
learned to keep our place and to move in any direction.

Only we still could not manage to fly without rotation: as soon as we took
off there by all means, although weakly, still we start to turn; this is terrible
because it Ieels as though everything rotates around, and also the head spins
around. It is also difficult to get rid of the thought about the unsteadiness and
mobility of the house, It is difficult to convince oneself that you are the only
one moving... you push yourself away and it seems that you pushed the room and it
started to crawl like a light boat, to where you pushed it.

19. An unsuccessful jump, which ended safely (subiectively). Do not imagine,

reader, on the basis of the preceding description, that in space, free from weight,
bodies have the property to activate themselves into motion., Quite te the contrary,
a body in such medium, not having motion, never receives it without the acticn of
forces, and, on the contrary, — while in motion, preserves the latter permanently.
If we had everything roam for us, it's only because in places deprived of gravity,

there is no friction occurring for the most part from the weight itself, in
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consequence of which the leart effort is sufficient enough; an insignificant puff
of air, in order to shift an cbject from its plsce, to force it to rush eternally
in one dirsction and to rotate eternally,

It is very difficult to affix an object, without somehow accidently bumping
into it. Try, for instance, to put a samovar directly on the floor! It seems that
nothing could be simpler; but you won't succaed when, you yourself can't even be
held back.

While you hold the samovar in your hands, — everything is excellent — it
stands; but as scon as you release your hand it immediately will start very, very
slowly to turn to one side — to be inclined; you look, after some five minutes;
it already left the floor by a vershok and does not touch the floor,.. The fact
is that when you took it by hand, you imparted to it some motion occurring from
the invcluntary and inconspicuous vibration of your hand, and after some time,
manifests this motion,

If our bedies have gradually quistened down, then it is only due to resistance
of air and loss of speed from the blows.

The wandering of bodies in a free medium can be compared to motion of motes
in a pond. Look how restless they are, eternally stirred, eternally crawling, but
in water they encounter comparatively great resistance.,.

From wall to wall, not without failures, we flew in a broks~ path around all
rooms and were outside, by the doors of the porch, Here we pondered... Should we
push off unevenly — we will fly into the "sky"... How will we return from there?..
We jumped into the garden, but calculated incorrectly (jumped too) and flew into
the mountains, rnot even touching the highest trees,

In vain we extended our hands to them, so that we could hold on at least to
the tops of the trees: trees left and becams lower — somshow vanished, Further-
more, from moving of hands and legs (against air) I began to revolve. To me it

seemaed that the whole huge site, from which I departed, was turning: it was above
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my head (under me was an abyss), then bscame a wall, then it seemed to be a mountain
leading to the sky...

I — am alone; my friend lagged behind, although he shouted to me, "Now I will
overtake you." I want to wait for him, to stop; I wave my hands, but uselessly...

I know that I am flying, but cannot realize this with my senses, it seems to
me that I am absolutely motionless, but the Earth moves,.. What I feared happened:
I am lifted into infinite space, to become a satellite of the Sun, in short — to
become a planet...

What 1 long ago thought, while lying on the grass and looking intc clear space,
happened: "And what if I will fall into it..." And here I am falling, and oncoming
ajr sways my clothes... Oh! But after all it should stop my planetary current...

However, an hour passes by, and I still cannot stop... I use desperate sfforts,
but in vain... My friend has disappeared from view.

Far off something appears... nearer and nearer.,.. it's a barrel... it hit

against me... Oh! The devil with you, what an aim! From the shock I fly to the
other side.,. Excellent! Exactly back... here is the garden,.. a&nd there is my
friend, helplessly flying around... I grasp his stretched out leg and together
(not especially gracefully) we discend into the shady coolness of the garden...
The leaves tickle ocur faces... but we do not pay attention to anything and, tor-
mented by agitations, with caution obtained from the sad experience, from tree to
tree, from twig to twig, reach the arbor, lock ourselves tightly, in order not to
vanish, and surrender to sleep.

If anyone saw us sleeping, they would compare us with dead bodies, floating
from a puff of breeze... It is clear, one can't imagine such a soft bed, which the
space is in any place, free from gravitation.

20, In the garden. We were gliding closely to the ground, touched the grass;
like butterflies touching the flowers, we were delighted by their freshness and

fragrance.., like a bird we flew between shrubs and trees, reached for them, aad,
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turning around them several times and twirling, like birds, sitting down, after
swaying on a thin pole, we remained thers,

If one were not to settle down and to release an elastic trunk, turning half,
or a quarter way around, then the direction of motion waved be changed, but not
destroyed... It is pleasant to lis movionlessly, close to the soil: sometimes it
seemed that we were immersed into extraordinarily transparent water or we were
lying on a clean plate glass,

For faster motion it is convenient to push away from a tree trunk with ones
legs, just like I did this (lying on the back) while bathing... there was obtained
an hourly speed of 10 - 15 versts, But the resistance of air quickly weakened it,
it was more practical to push away more frequently and weakly. Due to this resis-
tance we hardly could fly, with such an initial speed, beyond the limits of the
atmosphere. However, calculation shows that the moticn of a body in a liquid medium
(or in air) never ceases, although the speed depreciates rapidly, but not to zero;
the body,moreover, in infinite time passes infinite space. Here is the flow of air,
weakened terribly by the absence of weight, which could have freely carried us
away.

21. What was in the city? A friend from the city strayed in or, better to

say, flew into our garden, and while eating ripe apples in agitation, transzitted
the following "message" about events in their place... In the city there is a
terrible turmoil: horses, carriages, people, and even houses poorly fastened to
their foundations, together with all contents rush through the air like dust par-
ticles and fluff... The ladies fastened their dresses at the bottom, first of all
because legs were of no use, and secondly, it was convenient,.. Some wear mascu-
line clothes... emancipetion of a kind...

...Water coming from rivers, ponds, and wells is absorbed by the ground or
flies like spheres of great size, like soap bubbles, only closer together. Such

a sphere, sametimes great in size, ¢olliding with & man who did not know how to
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move out of its way, drenches him with water from head te foct, adheres to him
considerably, and he, completely wet, shakes like a yard dog. Later everyone
learned to travel safely, but in the beginning it was comical and bitvier...

Subsoil water, of its capillarity, not restrained by gravity, was lifted to
surface of the Earth, and plants, obtaining:sufficient- moisture, did not need
rain. Actually, everywhere on my land I noticed that it was daip, as after rain,
but the grass and green leaves were dry.

Everywhere they are shouts, noise; everything flies where it doesn't want to
g0... Everything crawls spins around, exhaling shouts of terror or astonishmrent...
Laughter is heard — rolling, light-hearted.

In the air there are nonflying creatures: cats, insects without wings, howling
dogs; and flying creatures move somehow strangely — upwards, apparently not adopted
to the new conditions. A whole herd of cows bellows at the subcloud heights...

And here is a company of soldiers, forgetting discipline: some stand with legs
upwards, some stand sideways, some like a tilted pole; one stands on top of the
head of another.,. and all of them, like a stack of matches scattered in disorder
on an invisible cobweb,

22. In open space. We move evenly at one altitude; if we meet with a ravine,

or river, the Earth is as if deepened; under you is a precipice, at whose depth
there sparkle the remainders of waters which have wonderful, fantastic forms...
But in vain the heart sinks: we do not fall intc this precipice, but fly ovsr it
like a cloud, like a bird, or like fluffs apprehended by strong wind. Sometimes
we bumped easily against & wall or hill, them we were driven back parallel to it
and flew over it so inconspiculusly, as if it actually was lowered for us obligingly;
or. its edge we grabbed at grass, shrubs, and stones, changed our direction and
again flew horizontally.

But ths motion gradually weakened; it was necessary to renew its shocks and,
therefore, it was inconvenient to fly high: there wasn't anything that we could

be pushed away by.
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The people adjusted more and mcrs to the new conditions., The animals perished
from their limited understandin,, the plants were savad due to the complete sbsence
of animals,

In the meadows of the forest we repsatedly encountered beautiful dancing gamses
of men and women, At heights of the flying larks there resounded singing and music.
The bedies posed beautifully. At times we doze off, and such dancing games oring
you mentaliy to a dsad-end, reminiscent of fairy tales, mermaids and all kinds of
fiction,

Sometimes we encountered tragedy: some unfortunate ruminant, several sagenes
from thick and juicy grass, wac dying from hunger. Barely with intensive blows
against the air and, of course, accidentally, it neared the Earth and grabbed the
food, as a new, unreasonable motion withdrew the animal by its legs to heights
and much further than it was earlier.

The predatory ones were still worse off (the non-flying ones, — the flying
ones, &lthough not without confusion, managed with the new conditions), Seldom,
very seldom did they bump into food, nor did the food come to them... Yes, we also
saw such scenes: poor sheep, chamois, deer, cow, horse, hare, not by free will,
climbed into the very mouth of a bear, lion, wolf... They all bleated, neighed
and, bellowed, but could rnot avert their inexorable fate. It also happened, how-
ever, that an animal flew within an arshin of a predator, which in spits of the most
sincere desire to use the wild game, could not do this. It frequently occurred
thus that the animal will strike the predator from behind and wardirg itself, will
fly away back, not getting it in his paws. When it was possible or necessary, we

saved the animal.,. in order to consume it ourselves.

v

Hater of Gravity

(Somewhat humcrously)

23. I had an eccentric acquaintance who hated terrestrial gravity like
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horses which do not require feed and are untiring. Everyone sleeps, sits, and works
where he feels like, not being in need of soil and using excellent furniture, the
softness of which is nct comparable to anything else. The dwellings can be con-
structed everywhere, at any altitude, any size which is of great value in many
respects; durability is not required of them and, furthermore, they can also serve
as airships, having the capacity for a lot of goods and people, if only there were
place enough,

The speed of such ships, with their pointed form, reaches striking magnitude.
Eternally traveling, they give their masters all goods and treasures of the gicbe,
voyaging around would be a mere trifle...

— But you must understand that everything will turn into chaoz, — I objected.
- What will happen to the sea, oceans, and air?, How will a drop of rain fall
and how will the field be irrigated? After all,a mass of salt water will fly into
your house, into the yard, in the kitchen garden, and with what will you fence off
yourself?

But the eccentric was not to be calmed down, and plugged his ears or was
angered at the objections, saying that they did not want to .nderstand him,

Then he was asked, "And where is there such a medium, and does it have any
relation to us, and did he not invent the "happy Arcadia®?# He responded. "Happy
Arcadia I did not invert; but such & medium exists on asteroids..."

- But there isn't any air, any atmosphere, - he was told, — and it is too
far from us, if one were not to consider the distance of several hundred million
versts to be small,

-— First of all, the distance is nothing, because it depends upon speed and
conveniences of means of communication. Prior to Columbus, America was inaccessibls,
in spite of the comparatively small distance; now from Europe it has bsen reduced
to 5 to 7 days; secondly, why do you think that creatures cannot live without

visible breathing? VWhy couldn't people become adaptad with the passage of time
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to such a life? From teachings of certain naturalists, the atmosphere should, in
time, be sucked up by Ecrth's crust and enter with its elements into a chemical
compound, so that people and animals, whether they want to or not, are satisfied
by smaller and smaller doses of oxygen... really, should everything psrish; why
adjust to the new life?,.

Finally, gravity may be destroyed on the very Earth... Don't you know that
sven now it is weakened by centrifugal force and that at the equator, gravity,
partly from this, is less than at the poles?,,

Here he talked such nonsense that the surrounding people only waved their
hands and left,

Nonetheless, mich of his fantasy appealed to me because of its scientific
and philosophical connotations, and the wealth of examples an” thoughts stimulated
by them.

For instance, he said:

— If we lived on the bottom of seas, under terrible pressure, and were only
fish which were able to think, and we were told that there arc water and outside
of its pressure, we then would cry, "What?... Without water?.,, Without pressure?..
For goodness sake! And how do they swim, how do they eat?,, They would be dried
up by the sun! Oh, of course, they would be dried up by the sunl..."

We will leave alone for the time being such reasonings and many fantasies and

will use them modsrately and at our own disposal.

Can One Obtain on Earth a Medium with Gravity
Different than on Earth?

2,,, Increase of gravity in rotating medis. The increase of relative gravity

in a medium of known volume is a situation which in highest measure is possible.

Imagine a huge round cup, 10 sagenes in width, and let us assume that it
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rotates as a clay bowl, when the potter gives it the correct form. We will enter
this cup and will take with us a ten-pound weight and spring scales.

When we stand on the very bottom, in the center of its rotation, the scales
indicate 10; but should one only depart from the center, as the scales turn out to
be, apparently, incorrect; the further we depart from the vertical axis of rotation,
all the more they are ircorrect; measure of withdrawing they show consecutively,

10 1/2, 11, 12, 13, 14... pounds; at the same time we feel somewhat uncomfortable,
tloated; legs, hands, and head feel as though lead has been poured intc them, the
heart beats faster. As long as the cup rotates evenly, the phenomenon is observed
as constant.

If cup is in the form of a parabolcid of revoluticn and rotates with sufficient,
but not excessive speed, we will freely walk on all of its walls, observing perpen-
dicularity to them, simular to a man walking on the glote.

On its edges we stand almost sideways, i.e., in a position, but by no means
do we lie, and stand in relation to the place where we are; although, we have to
admit that we stand with great difficulty, because gravity is great, as on Jupiter.

Should the cup be closed on all sides and rotate sufficiently enough (as the
Earth rotates, for instance), we would have not noticed its rotation, and would
only feel the increase of gravity.

Water, poured into our rotating vessel, is distributed on a curved surface,
parallel to the internal surrace of the vessel.* The terrestrial seas and oceans

re bounded by & convex surface, here however, by & concave surface,
Phenomena in the cup are somewhat complicated with fast motions of the observer.

If, however, the motions are slow or they are ordinary, but the cup is big, we

*If, however, the vessel is of incorrect form, this will not at all cause the
liquid to be bounded by the surface of the paraboloid of revolution. Assuming
uniform rotation surrounding complete silence, the absence of concussions, from
verticality of axis of ro.ation, we will cbtain an excellent reflector or concave
mirror. Having used Mercur, . couldnit we apply it to the device of Newton's
rzilective telescope? This mirror can be of great size, but it is inconvenient
because of its eternally horizontal position.
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couldn't have distinguished this artifical weight from the same on the Sun or
Jupiter: the bodies would fall as always, the pendulum would swing the same way
and clock would work, the liquid would be distributed the same way, the laws of
Pascal and Archimede would be the same, so on and so forth. We would observe
literally the same as that which accomplished at a distance of many million versts
from us on other planets, with greater gravity. This artifical gravity would alsc
influence organisms in organisms in absolutely the same way, as real, natural gravity.
Thus, it is known that the main stem of the majority of planet ascends and grows in
the direction of gravity; if we covered the interior of our cup with a layer of fer-
title soil and plant grass seeds, flower seeds, and trees in it, all this would

rise over the entire surface of the cup in various directions, but everywrere in

the direction of relative gravity i.e., normally to the walls of the cup.

Such experiments were already conducted and confirm the aforesaid; here the
vegssel with so: and germinating seeds would revolve by means of a water mill,

I conducted experiments with insects, where their eight by calculation was
increased 300 times. Thus, they became 15 times heavier than gold of such volume;
namely, I so increased weight of a cockroach, but this also made no impression on
it. Hence, it is clear that the cockroach, and particularly other small insects,
would not feel anything different if they were to bea transferred to the Sun, assum-
ing, of courae, that it is cold and has a suitable atmosphere. It would be inter-
esting to know what incrsase of gravity would not be harmful for other, bigger
crestures, and easpecially for people? Thess experiments are not difficult at all.
The weight of a chick I increased a fow times (I do not remember how many times;
five timss, I think), but thi: did not kill it.

Here the weight is obtained as the result of two factors: gravitation of Earth
and motion, but it is possible to cbtain also with motion the purest mathematically
identical medium of relative gravity, those phenomenon will not differ from natural

gravity uncer any conditions at all.



For this, the medium ir which we wish to obtain artifical gravity, should be
given uniformly accelerated and straight motion. It is understandabis that in
practice such motion can continue only several seconds or — at the most, a minute.

If bodies fall rapidly to the ground, this is an indication of gravity; if
however, to the contrary, the bodies are motionless, but the ground moves on them
uniformly-accelerated, there occurs a phenomenon of apparent gravity which, however,
resolutely does not differ from natural gravity.

It is known that the weights of Atwood's machine move uniformly-accelerated.

If we ourselves would decrease to the size of a fly and were placed on these weighte,
we would feel during their motion either an increase of our weight, or a Jecrease,
depending upon their motion upward or downwards. The heavier one weight is in com-
pariscn with another, the closer to zero the apparent weight of the first, and on
the second it is almost doubled.

25. Examples of apparent change and even full destruction of gravity in a

given medium. When you roll down from an icy and steep hill in a carriage or on

skates, the direction as well as the stress of grawity (with respect to skates or
carriage) is disturbed. Gravity decreases, and its direction is normal tc the sur-
face of the mountain. The steeper the hill, the weaker the relative gravity and
the more body of the one who rolls will deviate from vertical, and, to the contrary,
the more positioned it is, the less the gravity is changed.

When one rides from tower to tower in carts on evenly bent rails the same
occurs, obut with great variety: also with the incresse of gravity, also with
decrease of gravity, also with its complete destruction (with respect to the cart
and objects in it).

All this, of course, continues for sewveral seconds, and passengers, not being
in a state to> give an account to themselves of the occurring phenomsna, only feel
trepidation ana sinking, which are so pleasant for lovers of strong sensations.

Everywhere, where there exists nonuniform or uniform, but curvilinear motion,
on all such bodies (and relative to them) the gravity changes its direction and
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stress. Various kinds of swings and merry~go-rounds - places of apparsnt change
of gravity, which is also indicated by sinking, dizziness, etc.

Someone, somewhere, recommsnded to exploit the lovers of strong sensations
with a device for special entertainment; it seems that it consisted in that a cham-
ber with the "lovers" placed there, fell from a high “ower directly into a reservoir
with water, where it gradually would lose its speed and then would surface to God's
world to the common plaasure of the public and the "lovers,®

What do the latter experience during this fall and swift submersion into water?

Assuming that the chamber falls from an altitude of 300 meters, i.e., from the
Eiffel Tower, we will find that during almost 8 seconds prior to falling into water,
the passengers will be in a medium of apparent absence of gravity, This is because
the gravity of Eerth removes equally the chamber, and also the bodies in it, in
consequence of which the relative position of these bodies among themselves and
with respect to the chamber is not disturbed by gravity.

How, for instance, can a stone fall to the bottom of the chamber, if it itself
falls with the same speed as the stone?,..

Further, during submersion into the basin, the relative gravity in the chamber
has chances to increase so mich (depending upon its form) that the "lovers," from
their own weight will be flattened like bugs, that have been stepped on.

I would propose another method which at the same altitude of the tower gives
twice the time for observation of the space free from gravity and, furthermore, —
subsequent increase of gravity occurs quite evenly and depends fully on us, and
that is why perhaps such a method, under known conditions, is absolutely safe.

These are rails, having the form of a magnet with legs going upwards, or a
horseshoe; the cart embraces the rail from two sides and cannot slip from it.
Falling from one leg, it makes e semicircle below and rises on the other, where it
is automatically delayed when it loses all its speed.

During motion to the semicircle (to the curve) the relative gravity vanishes;
then, on the curve, it again appears in larger or smeller degrees depanding upon
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the radius of the semicircle, but is approximately constant. Upen lifting on a
straight or vertical rail, it again disappears; it disappears also during backward
fall, if it were not retained at altitude. In this manner the time of observation

of the apparent absence of gravity is doubled. If one were to disregard the friction
of the cart against the rails and the resistance of air, then it should roll (to

and fro) eternally, as a pendulum, Then the observers, sitting in it, would exper-
ience alternately either the absence of gravity, or the increase of it.,

Here are the results of calculations in which we removed the complicating con-
ditions of friction against rails and resistance of air; at low speeds and altitudes
they do not have great influence.

Data: Eiffel Tower is 300 meters, radius of curvature is 15 meters: Conclu-
sions, the greatest time of space free from gravity is 15 seconds; increase of
gravity during motion along the arc is 40 (a man who weighs 4 poods would weigh 160
poods, or 2 timss heavier ihan gold of the same size as the man); time of its
observation is slightly ﬁore than 1 second.

With increase of radius of arc, the standard gravity is increased by four only
10 times (40 poods per man) and will. continue for 4 1/2 seconds.

If cne were to use a fall four times lower, then the time of observation of
apparent absence of weight will decrease only 2 times (8 seconds), but then the
weight with the same arc (15 meters), will decrease 4 times, and a four-pood man
will weigh 4O poods, and at a radius of 30 meters -— 20 poods; such gravity, in a
prone nosition or in water (up to the neck), man, in all probability, will endure
without any harm for himself,

During still lower fall, safety is still increased, but the time of observation
of interesting phenomena is excessively shorter.

When a man, rolling from an iceberg, changes his direction of motion at the
bottom of it, his relative weight here, although briefly, is increased 10 - 20 times
and more, depending upon the circumstances. And man, as it is known, does not

suffer from this,
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There are conditions at which also great increase of weight can be absoliutely
harmless to man, — this is the location of him ir the water. It would be extrerely
curious to rake such experirments in the revolving cup (descripticn 24).

25y. Can the huran body endure the absence of gravity? The reans tc proteci

.ae body from ranifestation of extreme force of gravity. So=ething similar ic the

absence of gravity can be experienced also for a long time on Farth.

We will iragine s big, well illuminated reservoir with transparent water. 4
ran, whose average density 1s equal to the density of water, while being irrersed
in it loses weight, whose action is balanced by the reverse aciica of water. Wearing
special gocggles. one can see as well in water, as in air, if the layer of weter is
small and is clean., It is possible 2lso to adapt an apparatus for fre: breathing.
3ut, nevertheless, the illusion will be by far not cc—plete. It is itrue, thai ==n
will be in eguilibrium in any place of liguid; it is possible also withr a2 smil
attachment to reach and an arbvitrary stable directicn of his body, tut the resisiance
of water is so huge that the moiion given to the body is aimost instantly losi;
actually, -~ it is excessively slow, but tken it is also inconspicucus to the ezes.
Since such a position in water is absolutely harmless, one would ihink that tre
absence of gravity for an arbitrarily long tire would be endured by ran without sag
consequences, Really, the absence of gravity destroys the weight of the columm of
blood and, therefore, should increase the pressure of tlocd in the brain; but the
very same increase occurs also during sutemersion of the body into water; aloost the
same occurs alsc in a prone position; thus, the body doss not experience anything
special, upon the destruction of gravity.

The most fragile bodies, placeé in liquid of equal density to them, endure
without their disintegration the strongest blows by a vessel or on the vessel, if

only the vescel itself were whole.¥ Whersas, during these blows the relative

#Regarding the accuracy of the aforesaid, you can be convinced peraonzlly. ¥e
will take a glass of water, & hen's sgg, and salt. Place the egg into the water,
and add the szlt to the glass until the agg sterts to rise from the bottom to the
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w2ight in the vessel, althcugh briefly, increases several hundreds or thousands of
timss. It is knowu that all that is weak ard, delicately arranged — embryos.

brain — nature places into liquid or liquid surrounds it. Couldn't we also bensfit
by this for our various purposss?!.

26. Apparent and prolonged destruction of terrestrial gravity is practically

irpossible. We will ofier more exarples of apparent forration of & medium without
gravity, but for a prolonged time.

An iraginary Zarth satellite, like the Moon, but arbitrarily close to our
plenet only outside of the limits of its aimosphere, that is, 300 versts beyond the
Zarih's surface, is an exarple of a rpedium that is free from grav.ty with very small
TESS.

Any is it close 1o the actual Earth, while bodies on it or close to it are
apparently not subjecied to its action? We will explain this in description 16.

*The elbew is near, but you can't bite it."” Actually, in spite of the relative
proxirity of such a sstellite, how would one climb beyend the limits of the atmos-
phere to such a satellite, if ever it did exist, or how couid the terresirial body
be given ihe speed necessary for the excitation of the cenirifugal foree destroyirg
the gravity of Earih, when this speed should reach upto 8 versts per second?

I7 it were psssible to construct a train, mewing on the Earth's equetor with
the speed of 8 versits per second, in the railroad zars of this train gravity would
be destroyed by centrifugal force; tut, unforiunately, air will not alluw motion

with such speed in any case.

[FOOTXOTE CONT'D FROM PRECEDIXG PAGE].

surface of the water. Then add a litiie water, so that the egg is ir -quilibrium
in any place of the vessel, i.e,, so that it, being in the middle doss not rise
upwards and does not descend to the bottcm. How strike the glass boldly against
the table as strongiy as the strength of the glass will permit, and from this the
eggz will not bte agitated. Without water the egg, of course, with the weakest blows
would instantly crack., Thesa expsrimsnts are described by me in volume IV of the
proceedings of the Moscow Scocisty of Haturelists for 1891,
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If the Earth would gradually increase the speed of its rotation, it at first
would stretch into a flat cake on the equator, then it would burst and form, with
favorable conditions, something like Saturn with its system of rings; on these rings
there would be no gravity.

But this is still less conceivable than the fast train.

#What remains? Should one construct high towers or launch spheres, similar to
those "launched" by Jules Verne?

On the tower, as we climb up it, the gravity decreases gradually; if it is
constructed on the equator of the planet and, therefore, revolves rapidly with it,
gravitation still decreases not only because of withdrawal from the center of the
planet, but also from centrifugal force increased proportionately to this withdrawal.
Attraction decreases as the light of a lamp placed in the center of Earth, upon
withdrawal from it, and the centrifugal force increases. in the opposite directicn.
Finally, on Earth, gravity is destroyed on top of the tower 5 1/2 radii of Earth in
altitude (34 thousand versts from Earth's surface; Moon 11 times more).

During ascent on such a tower, the gravity gradually decreases, not changing
direction; at a distance of 34 thousand versts it is absolutely destroysd, then
high is again revealed with a force proportionate to the withdrawal from the crit-
ical point, but its direction is reverse, so that man turns with his head to the
Zarth, which he sees above him,

I relate several more accounts of this kind about the planets, the most distin-
guished onss,

1) On Mercury and in the approximation of Mars the critical point will bz 6
radii of the planet, or 3 radii of the Earth,.

2) On Verus — almost like on Earth.

3) On the Moon it will be 50 radii of the Mocn, or 13 radii of the Earth,

L) On Jupiter — 1 1/4 radius of Jupiter {counting irom surface of the planet,

as in all these calculations), or 14 radii of Zarth, The new sateliite of Jupiter
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is only 1/L radivz further of the planet,

5) On Saturn — 4/5 of its radius, or 6 radii of Earth. At this distance, or
more correctly, somewhat nearer tc the planet, the ring of Saturn starts. N

6) On the Sun, its attraction is destroyed by centrifugal ferce at a distance
of 26 radii of the Sun, or 2,800 radii of Earth. A tower of such an altitude con-
stitutes nearly 1/8 of total distance from Earth to Sun.

what is the possibility of these towers on planets, it is useless to say,
nonetheless, even in the planet system, this sand grain in the space of an infinite
number of other similar systems, we see something similar when looking at the ring
of Saturn in the telescope...

If one were to fire a bullet from a gun — a chamber with people, air, and
food supplies - will tnis suffice for a2 long time! Furthermore, with dimensions
of the gun even being several versts in length, there will be formed in the barrel,
during motion of the bullet, such a mighty relative gravity that man, prior to take-
off from the gun, would be flattened from his own weight, exceeding his ordinary
weight a thousand times,

But then after getting out of the dark barrel, allowing that the traveller by
some miracle survived, his weight disappears instantly, and he will find himself at
& close distance from Earth, apparently outside of its influence; whether the speed
of the missile here small or great is of no conseguence (i.e., the gravity is being
destroyed, all the same), but it should be great so that the bullet would not stop
and would not tumble back to Earth, like a ball thrown upwards. So that the bullet
would depart from Earth forever and would be a satellite of the Sun, there is nesded
a speed of 11 versts per second; so that it would depart forever from the Sun becom-
ing a fleeting comet there is necessary & speed of not less than 27 to 30 versts
per second (during firing of the bullet in the direction of annual motion of the
Earth),

I imagined guns, not exceeding several versts in length, but if one were teo
fix them horizontally to increase their length several hundreds of times, the
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enterprise will not be as comparatively thoughtless, since relative weight in the

bullet will increase not very strongly and man during favorable conditions (immersed
in liquid) will easily sustain it.

VI

27. Thoughts of an eccentric about the harm of air and on the possiblilty of

living in 8 vacuum; his dream about & special race of intelligent beings living

without atmogphere. My eccentric appeared to be also a hater of air.

—~ Air prevents fast motions, -— he raved habitually, -— Air destroys motion!

— Air in 8 medium without gravity is real punishment!

— Without air there I could fly a million versts with one thrust; with air,
firstly, I am forced to renew motion by constant thrusts, expending force propor-
tional to the passed path or time: secondly, if the speed of dissecting of air
should be great then smull expenditure of work with small spseds extraordinarily
quickly increases and bscomess an unbesarable burden.

Thus, with increase of speed by 10 times, the work dissecting of air in a unit
of tims increasss 1,000 times, and with a 100 - fold increass of epsed this work
increases to - 1,000,000 times. Meanwhile, in an absolute vacuum, once the speed
obtained by the body, no matter how great it is, it is retained by it forever, for
that not requiring any power for its expgnditure.

It is true, there are forces delaying motion, besides friction of other well-
known forces. This is electrical and mechanical induction. For instance, the
influence of Moon produces on Earth tides and ebbs, whose phenomenon delays the
daily rotation of Earth;# this is exactly what I call mechanical induction. But

with ordinary conditions, its influence is quite inconspicuous.

#But perhaps, it accelerates as much due to contraction of the Earth from
cocling,
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— You said -— he continuad -— that motion of an equatorial train with &

- —d

speed of @ verats pasr second is impossible owing to resistance of air, and for tha‘
same reason there is impossible al=o destruction of gravity in the coach of this
train...

« I indicated — I objected -~ the resistance of ajr as one of the main
causes of the impossiblility of such speeds, bui this does not mean that there are
not other obstacles...

— Wait, let me finish telling... imagine that on Earth there is no atmosphere
and that our planet is smooth. Why doesn't the train have the speed destroying the
weight due to centrifugal fcrce?

~— If we would give the train such a speed — he became more inspired, not
letting us insert one word - the train itself would lose weight, would cease to
press on the ground and would cease to touch it — and would rush eternally around
the Earth as does the Moon, never tiring and preserving for its passengers wenderful
conditions of a medium without gravity!

~ A1l this is excellent — we said - but you exaggerated somewhat and forgot
yourself; the Earth is not smooth; on it there are oceans, atmosphere — and neither
people nor plants can live without them...

- I not. only consider the Earth, I imply generally, planets and living crea-
tures capable of living there. On asteroids, on the Moon, for instance, there is
no air and water, their surfaces may be smooth or, at least perhaps the way is
smoothed out necessary for the travel of trains with fast motions; a creature there
can adjust to life in a vacuum... Donft we see on the glcbe everywhere life over-
flowing in any circumstances: also in water — sea and fresh - also in air, and
in soil, and at altitudes, and in heat, and in cold, and in waterless deserts, and
at depths of the seas with terrible pressure, and on mountains with comparatively
low pressure!.,, — You have to agree -— he continued - that even if for living

creaturas there is needed oxygen, then also its extreme degree of rarefaction does
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not play a dacisivs role — does not negate life., Thus, its solution in rivers is
not denser than 1/14C the density of the atmosphere; and this turns out to be suf-
ficlient Tor sustaining life! But such & density and correspondingly small pressure
is not difficult to preserve in closed and thin vessels.

-~ Lat us imagine 2 glass sphere, several sagenes in diameter and supplied
with a strong safety screen out of steel wire. Or let us further imsgine, with
relatively larger dimensions, & steel a sphere with a continuous series of apertures,
closed hermetically by pure and transparent glass plates,

We will place there 2 little soil, plants, oxygen, carbon dioxide, nitrogen,
moisture — and all co.ditions for exdistence of animals will be observed there.

This sphere rushes with all it contents in an absolute vacuum, encountering
not the least resistance, as an asteroid, and as the latter, with fast motion loses
relative gravity, which, therefore, cannot be smashed or crushed by its own force.
The only problem is to restrain insignificant pressure of gases.

— This is too artificial and unstable — this is not actual nature...

— Yes, after all, eye-glasses are not nature but you wear them... The
further man progresses, the mere the natural is replaced by the artificial!..

— No! Prove that organisms are possible in & vacuum without your spheres,
living there the same way freely and naturally, as fish in water.

— If you please!.. What is required for them? -~ Heat! It is given by the
Sun; the degree of its heat does not play a great role, and, furthermore, it depends
partly upon surrounding conditions. For instance, when the Sun is in the zenith
above the summits of the Himalayas, these svmmits are nearer to the Sun than their
base; the temperature, conversely, at altitudes is lower than at ocean level,

The same body is heated to extraordinarily different degree, depending on how
we will position it in relative to the Sun and what color it is; here, however, the
atmosphere plays no part.

— What else is necessary for animals? — Motion! It is given by the same
Sun, because the energy of its beams is not small; each square meter of surface
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normkl to their direction and at a distance of the Earth, gets 2 - 3 sieam horae-ﬁ
power, replacing the continucus work of 20 - 30 men (for 1 square arshin — 10 '
people); if one were to use only 1/20 of this physical work, transforming it into
mechanical work by means of special motors (which can be done on Earth), even then
there would be enough of it for one man-like creature; and in a medium without
gravity it (the work) too is necessary.

-— Also the animal is in need of oxygen and food for processes of thinking,
growth and muscular activity, -~ he carried on his line of thinking, -- oxygen can
be formed by chemical work of solar rays in the actual body of the animal or in its
special appendages as it forms air from carbon dioxide in green parts of a plant,

Carbon dioxide of an animal, instead of being dispersed into the atmosphere,
will remain in the animal and serve as material for formation of oxygen and new
reserves of carbon,

Chemical activity of Sun, in general, as also in plants, will be manifold and
complicated, furnishing the animal all that is necessary for its life.

Thus, in these surprising creatures the animal is combined into one whole with
the plants, and therefore, such a creature may be called an animal-plant, As it is
known, something similar exicsts also in the world of terrestrial organisms.*

— But digestive, respiratory and other secretions of our imaginary animal-
plant are not lost, and are completely processed with the activity of the sunlight
into food and oxygen, which again proceed for feeding the creatures, accomplishing

eternal rotation and naver being exhausted.

*Green grains of chlorophyll are found in radiolaria; radiolaris — are small
unicellular arimals, found in large quantity on the surface of the sea; chlorophyll
is found also in comparatively big animals: in hydra, sporge, medusa (having the
form of a bell), actinium and others. Role of chlorophyll: carbon dioxide, secreted
by the animal is prccessed by means of solar rays into oxygen and carbon necessary
for eating and breathing., Such a creature theoretically can manage without external
oxygen and external food. Scientists think that the green (pigments) of these crea~-
tures represents quite a special organism, so that in this case they see only an
example of close cohabitation, or symbiosis.,
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Here there is nothing impossible. Don't we ses the sams, oniy in & larger
scals, on the surface of the globe. Don't the same materials ssrve sternally for
the life process of plants, animsls, and man himself?

The Sun works, but the material all the same is not exhausted. Why do you
want to allow to exist in a small form that which already exists in a larger form?..

-~ We allow! Do not rave, only explain how your creatures will not w.ther &as
rummies. ..

— This is simple: their skin is covered with a glass-like layer, comparatively
soft and thin, but absolutely impenetrable for gases, liquids and other volatile
bodies and, therefore, protecting animals from any material losses.

There are no external apertures in their bodies; circulation, of gases, liguids,
and dissolved solid bodies — all this is accomplished inside of the animal creature,
and not by means of an external medium. The surface of the body with small wing-
shaped appendages, iiluminated by the Sun, serves as a laboratory for preparation
of force and life., If in a medium of gravity such appendages cannot be burdensome,
then in space, free from it, they are not noticeable even on a surface of several
thousand square meters...

— Stop! And how will they, your animel-plants, communicate with one another,
exchange ideas? After all, neither one transmits sound vibrations.

-~ Firstly, — he was not confused, - sound vibrations can be transmitted
from one creature to another by a conductor, like wire, and even weakening much
less from distance than during their motion in a medium of liquid or gaseous form;
secondly, do we exchange thoughts only %y means of sound, voice? What about books,
letters?, Something similar, but :much more perfect and natural serves also for
this communication; on one of the visible parts of the body through its transparent
cover, as in chamber obscura, play a number of living pictures, following the

course of thoughts of the creature and expressing them exactly; this depends upon
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the influx of subcutzneocus liquids of varied colors in extrazordinarily thin vessels,
which are ths cnes that trace the number of fast changing and easily intelligible !

pictures,
VII

In the Belt of Asteroids

(From fantastic stories of an eccentric)

28, How I got on an asteroid. Around the Sun, besides eight big planets with

their satellites and asteroids, also quite big and traveling between orbits of ¥ars
and Jupiter, there is a mass of planets so small that with such dimensions the
telescope does not pick them up.

The certainty of their existence comes from the following: no one doubts the
existence of the great number of stones (aerolites), circling as also the planets,
around the Sun; part of them touch the Earth and drop on it; another part, according
to an assumption, loses speed from resistance of ether and excited motion of induc-
tion, and drops on the Sun, supporting somewhat its glow. If there are celestial
bodies small and big, why wouldn't there be intermediate ones?3#

I was on asteroids and on still smaller planets and saw life there. Oh, this
wonderful country! <...> There were found wise creatures, which ....> surrounded
me with cares, gave me artificial atmosphere closed in a spherical device, partly
out of glass, in which there were plants with excellent ripening fruite, excellently

quenching hunger, and thirst.

“When our eccentric expressed this thought, there were not yet discovered
extraordinarily little planets —up to 6 versts in diameter. Thus, this discovery
was anticipated by him, When our instruments and methods will be improved, then,
without doubt, there will be discovered still more small planets - actual
celestial Liliputians.
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Bat that's not enough; when I wanted to ses their life, they covered my body
tightly, without disturbance to its forms and freedom of motions, with a spscial,
comparatively thin shell protecting it from dangerous absencs of atmospheric pres-
sure; they supplied me with vessels containing oxygen and various other appuratuses
making contact with my body and replscing, for a certain time, air, and food. These
apparatuses owing to almost full absence of gravity would not have been burdsnsome
for me, even if they were 1,000 timas more massive.

Thus, I emerged from my dweliing and saw everything.

They were indifferent -— whether to live in atmosphere or without it, bscause
gases and in general, all outside hodies could not penetrate through their skin;
the layer of atmosphere only somewhat delayed their feeding by solar beams...

Infinitely complicated, extensive, and of various constructions, mysterious
occurrences, and mass of phenomena, unsolved by me, — all this I leave out and
will describe only what strikes the eyes and is accessible to our human mind...

When I became accustomed to them and learned their visual language (for they
adjusted a special mechanism for "picture" expression of my thoughts), I conversed
with them at length...

I will not talk about the shapes of their bodies, because the idea about beauty
even for one breed of the two~legged is extremely subjective; in spite of thus, I
can say, that even to me — a human — their form appeared elegant to the highest
degree.,..

Is it necessary to recall that from asteroids the Sun seems quite little and
gleams and heats 3, 4, 5... even 20 times weaker than on Earth. Asteroids close
to Mars receive 1/3 of what we do, but the further away from i*, the less light and
heat the Sun gives them, Jupiter's luminary force decreases about 25 times, and

it seems as a bright voltaic arc, almost a star.*

#And the force of also this light is at least 20 thousand times stronger than
our lunar light, during its most favorable conditions,
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. ??nrefore, Judging where I stayed, I required more or less protection from
cold., Inhabitants of that place, excessively remote frcm the Sun, had cold hlood,
like our fish and insects, and w ¢ made from substances, which were hard to freszs,

29. My conversation with the natives.

— Where do you come from?..

—~ We migrated frcm other large pianets,

— How did you get here and hew do you live here in a vacuum, when your bodies
were adjusted to life in atmosphere?

— How we got here — this I cannot expiain to ycu, it is complicated to such
a degree; regarding, however, the atmosphere, our bodies were converted gradually
and adjusted to life in a vacuum, as ycu have water animals which gradually turned
into land animals and nonflying ones into flying ones. In general, at first on the
planets there appeared water animals, then the ones living in air and, finally, in
a vacuum...

— <.seo> Please tell me how are you fed?

— <+eo> We are fed and developed like plants — by the action of solar beams,

-~ <e+se> Nevertheless, I do not understand... Plants are fed by moisture from
Earth and gases from air, whose energy of solar beams alters into plant tissue...

- Do you see the green appendages of our vuuids locking like beautiful emerald
wings? — They contain grains of chlorophyll, similar to that which colors the
leaves their characteristic cclor; some of your animals also have in their bodies
such grains... Wings, owing to their glass-like shell, do not release anything
outside; however, freely, almost without loss, they let through the light of solar
beams. These beams decompose carbon dioxide dicsolved in juices which {low through
our wings like blood of your body, and accomplish a thousand other chemical works,
as a result cf which there are obtained various gases, liquids, and solids. This
and that, and a third, enter here partly into a physical, and partly into a chemical

..bond with other compounded parts of juices, forming liquid bodies, i.e,, enriching
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the juices with new substances. Znriched by thez, these *nices deliver each mcoment
to our beoy a1l that is necessary for feeding; cxygen in weak cherical compournd,
hydrocarbons and nitrous substances. Simiiar to this, does the Sun alse to your
plants <..o>.

— 3ut, tell e, please, how do you with suck a8 small surface of wings, so to
say, with such & small field, get fron it without even any {ertilizer, so muckh,
while a huran needs for sustenance on Zarth several dessiatines, that is, s thousand
tires wore?

— it's so, — one of the n2tives said: — energy of solzr bez=s in vecmxs
is umsually strong; furihercore, a more significani pari cf it (i/6) we furn intc

potential chemical erergy, core ihan you do cn your planei by mezns of ycur planis —

*e

-

and i+ £l sufficezc us for supporiing the precesses cf Iife. ~fter ali, it is
known 10 you ih2t 2 sguare zeter of surface illuzinated 5y beams cf Sun ror—=l ic
it, prcduces work ezuivelent tc almocst 3 horseocwer; out we zre furiner froz the
cun and, therefore, receive frem it 3 - L tipes less energy.
of our wings less than, one sagere (3 - L sguzre reters) we have cne day's werk,
ezual o potential energy of 5 kilograms of ihe purest carbon, assuzing that it
auring its liberation burns intc oxygen; a great part (5/6) of iris energy heats
our body and the rem2ining part (1/6) goes for the formetion of focd. Ii's energy
corresponds to energy of more than 2 pounds of carbon. Very ruch fcod is necessary
in its ordinary form, so that it would liberate such energy (8 pounds cf bread or
10 pounds or meat*). It is clear that after that we cannot be hungry.

— What? Don't you really ever experience the unpleasant sensations of hunger,
thirst, in digestion?..

— Never. We have such a regulator which shows that it is time to turn our

wings to the Sun <...>. When the danger of exhaustion creeps up, the regulator

#Lebon's physiology. '"Feeding and its methods.”
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fg;;né%eualy irdicates this circumstance. Howsver, in this rsdiun vhere we live
there sre oo cicuds and we are fed frasiy.

— So that's vy you have such bsautifvl wings: +they turn cut to be your
garden, Kitchan garden, field, cattle yard, etc., Descause they delive. all that is
necessary for the table: and I earlier thought that you use thex tc {iy...

— ®e can fiy also withcut wings; in 2 vacuum, wings for your type of ordinary

L}

*
by

fiying are useless. Do the flies fly under inhe bell of 2 prewstic pu=p, when o

air is puzmped cut cf it?

- - o

30, ZFurther discussicn. I wae surprised 5y ihsse creatures 5y their pecuiiar-

itiss: tihey do nol drink, do nel eal <...>, it seexms ii2t they are rot i1l and do

I — with z physiczl sheil! Here are so=2 zere of ocur reascnings

— Very rarsiy: cne in & thousend every 103,000 years wiii get sick.

— We live Infefiriiely, like ycur plants. There cccur deaibs wiih uniaverabd:e
ceincidence cf cenditicns, mut very seldom; even fewer (cea:
— How do you explain such & curatien of life, aimost irmortality?

e of

-
]

You have certein trees iiving for a miilenium, in spit
are constanily gnawed by illness, concuered by parasites, tumbled, by winds and
gravity — and the stronger the more massive they are, mores older. We are insured
against this even rore so... ¥Why shouldn't we live for a long time?! For this
longevity we are obliged io the cleznness of oir bodies, not having any infectious
beginnings: various cocci, bacilli, fungi, which swarm your unfortunste body uncer
constant threat of destructicn; for this longevity we are otliged to the complete
insulation of our body from harmful elements owirg to the surrcunding absolute

vacuum and impenetrability of our skin; for this longevity we are obliged to the

- wonderful arrangemenrt of our body which has organs, regarding which you —



inélbitants of Zarth — have no idea... We have spscial regulators of lives, which
stcp the body from ageing, weakening, in general, from harming itself.

— Partly you already penetrated into basic causes of death... Your experi-
ments with generation of Infusorias# proved that multiplying by gemmation (i.e.,
censecutive division of infusoria into twe individuals) exhausts their mumzrous
posterity rore and core. HKacely, in such a way: the cells of your terrestrial
tody are exnausted: at first there occurs <...> increase of its velume — and the
body grows; then the speed of growih is delayed more and rmore, because although
ke mu=ber of cells increases iis voluz=e, cdue to degeneration, decreases more and
~ore; ihere ccoes 2 mcmeni when the sizs of the body ceases inczrease; this would
not e so bad, if the zuality of the cell (ana verious iissues of the body consisting
of thez) did noil wersen wiil each new generation of born cells; old age sets in,
trhe bcdy reduces, iis useful tissues are replaced oy fet, the walls of vessels
through which flow juices of ycour bedy weaken, burst under the pressure of dlood
in varicus pliaces of the bedy causing varicus illnesses and death. This death is
nawural, "r2ppy” — Ircz olc age...

pility o

cining with other tissue and to

Jode
[0

rowever, cur tissue has ike

8

SS

o2 muitipijed by gez—aticn <...>. This is tre merging of two cells intc one, as
z ccnseguence of wnich the weakening tissues are renovaiea and become young and
Strong <...>; the regulators dc not let them, and trey iet them also increase to
& certain limit; iis cover all size is not changed because the quantity of material
cf each individual is unchangeable.,..

— Yes, we see, — said these happy creaticns, — that you cease to understand

us. we will try to explain to you from another point cf view the possibility of

extranrdinary longevity and even physical irmortalily. Take a giance at your

¥Proovably, with colonies of Stylonychia.
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ggggn%ty as a whole. In mass is it not immortal?, Does this whole dis, and even

S NST Lthe 4
if it dies, then does the contimuation its life have definite boundaries? Who will'
say how many thousand or million years it will live?

Imagine humanity as a single existeance, like one of us, and make a comparison;
the similarity will be striking: your people are varicus cells of our one bedy;
your iastincts, your love and, probatly, your mind are regulators supporting the
existence of one whole and which do not let it (the vody) age and die; if one were
for comparison to take your whole organic world, with atmosphere and soil, the
similarity will bpe still more striking: don't you live by the same quantity of
substance belonging to your planet like each of our boaies? In the final analysis
deesn't the Sun nourish ycu, just like us? From without, from another world {per-
haeps another planet), is not this great (although pitiful) organic body supplied
with water and food? Maybe, you get a servant, money, special air?,. Nothing is
given and,nevertheless, everything suffices and cannot suffice as long as the Sun
shines and as long as the dimension of the “great body" does not increase unneces-
sariiy as regards to inorganic matter, And these regulators, preventing its exces-
sive growth, you can easily imagine yourself... <...>.

~— Our tody, — said the natives, — depicts in a2 small way the organic life
of Zarth «...>. Thus also you — pecple — will be happy, and your generation will
not die out with wisdom on your part.

— This is true, humanity does not die and lives as one of your surprising
existences, — it is immortal, — I noted. — But show me an example of individual
uncertainty of life on Earth...

— I can, I can, — interrupted one of my conversaticnalists. -~ You have

Irnfugeria, and life in each of them consists in the fact that it separates from
jtself that which is similar to it — one after another, in consequence of which
.(actually, not from this, but the details will go tco deep) weakens, degenerates,

—decrsases, and after several hundreds of tirths diminishes to & point where it
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Dacomas unrscognicable, and it dies. But to this dying thers approaches another,

i metching individual, which mergss with it into one whole... and after that — a
miricle! — it becomes younger, revives, starts to grow fast, attains normal growth,
again ie multiplied, stc.

— Yes, yes. Scmething similar to this I read,* but you, one my see, know
this better than me... <...>.

— Are there many of you? — I inquired,

— Solar system, i.e., actually the Sun, theoretically can support energy of
life 3 X 10°3 of existence, similar to ours, this number is 15 X 1013 times more
than the number of inhabitants on your globe, considering it to be 2 billion...

—~ Permit ms! — I interrupted impolitsly. — From whersa do you know various
details about Earth which surprised me already more than once?

— Well, here I talk with you... Why you think that we did not talk earlier
with the same inhabitants of the Earth?,, Besides, if you saw our telescopes, our
astronomical apparatuses..,.

— I understand... You say: many times greater than the population of the
globe... This is such a colossal number!,. How could one have a more tangible
concept?

— Thus, imagine a cubic box 25 sagenes in height (the size of the belfry of
Ivan the Great), filled with poppy graiﬁ, each of which is not more than 1/2 line
thick, imagine further that each such granule is the globe with all its intelligent
inhabitants; then you will have a clear idea about how many creatures can be fed by
the Sun. Actually, it sustains 1,000 times less, but not because it cannot feed
more.., It actual population, according tc our conditional terminology, will be

expressed by a box with poppy grain 2 1/2 sagenes in height.

#Mopa and Delf!feb, The first made experiments with colony of Stylonychia,
the second offered explanation of first results obtained.
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) nEEfTR?‘w?Q - continued the inhabitant of the asteroid, —- belong to & group of
planetoids that travels between orbits of Mars and Jupiter, and are quits smill -
about the size of a poppy. (Do not forget: each grain is the globe with its |
inhabitants!)

- Well, pardon me, I do not agree that there are not many of you... I even
do not understand where you fit., The surface of asteroids known to us is positively
insignificant.

-~ We do not need the surface of planets: there is enough outer space, sunlight
and material whick we find in surplus, while excavating and smashing asteroids...

60...0.0...0.‘0..’....00000"00'.‘,.0..‘..’......OOOOCOOQOOU.....I.OOQOO)‘..<.‘.>

31. The planet from which cne is liberated by one good jump. We are on an

asteroid, which is not visible from Earth in the best telescopes since its diameter
is not more than 6 kilometers.® The gravity here is so weak that it is nothing to
exert oneself, to jump more actively, — and we will eternally depart from it and
never will approach it; we are liberated from the fcrce of its gravitation with
one good jump, which would lift us from the surface of the Earth only 4 feet —— not
more (1 1/i meters).

Only the Sun will deviate our direct path and will fcrce us to rotate around
it like a true planet; due to this, after a certain comparatively prolonged time
we can again be close to the asteroid which we left behind departing from it circu-
larly ard cat®hing up to it from behind,

I ask you not to consider our astercid as very little; its circumference is
close te 17 1/2 kilcmeters, surface is almost 10,00C hectares (dessiatines), size
is 92 cubic kilometers, and its mass is 6,00V times more than the mass of the

whole <...> globe,

¥Such planetoids are perceived with extraordinary difficultz and o in the
most gigentic telescopes, Easiest of all they are discovered with the help of

. photography. Thus, with certainty there is confirmed the discovery of planetoids:
Agata, Filagoria, and Erigona, The first of them has a diameter not exceeding

~6 -~ 7 versts,
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The comparative surface of this asteroid is indeed tiny. on it there can settls
not.more than 3,000% tarrestrial inhabitsnts with the‘= wasteful economy <...».

Here the gravity is 2,250 times leas than on the surface of Earth. This means
that you will carry here 2,250 poods with the same ease as on Earth 1 pood; weight
of your own body you do not feel bscause you are drawn to the ground with a force of
7 zolotniks, terrestrial measure; a massive cast-iron cube one sagens in weight,
placed on your head, produces pressure as a basket with bread weighing less than
one pood; weight of a barrel with water gives the impression of weight of a glass
of wine, a person on the shoulders is like a dcll weighing 7 zolotniks, 2,250 per-
sons is like one man, even less, since on Earth there is still added ones own bur-
densome weignt, here it is not noticeable.

You stand on the surface of the asteroid firmly; by terrestirial (concept),
but your least moverent raises you, like a fluff, into air. The effort needed in
order to jump on a terrestrial threshold 2 vershoks (10 centimeters) in height,
raises you here to a height of 120 sagenes, i.e., somewhat lower than the Eiffel
Tower. Wsight is so scanty that from heights of half a sagene you will drop for
22 seconds —- almost half a minute!

If on purpose you will want to learn and will want to tumble on the ground,
similar to a sawed off iree, then you will wait for the termination of this pleasure
several mirutes and will, of course, not feel anything. If you will bend your legs
to sit down, your legs will hang in space without support for 10 seconds, during
which time you can light up a cigarette (it's a pity that absence of air will not
permit this!). If ycu, while lying, move, stretch, sneeze, or yawn, you will
immediately soar upwards at least an arshin, well, as if a feather which the breeze
blew, — lifted it, carried a bit and dropped again. You can lie and stand on
sharp stones: you will not slice the body, your sides will not be numb. If you

forget youraelf and jump up fast, as you jump (on Earth) from the grass toward an

#Fror the Sun the planet is further than the Earth and therufore, the energy
of beams the bedy i3 3 times less.
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: 532‘ﬁ:°h?“3 lady, you will instantly fly into space several hundrsd sagsnes and

will trevel at least six minutes, leaving the poor lady (although imaginary) in

—_—-

coﬁpleto bewllderment. You rist for about three minutes, and descend in the sams
amount of time — somewhere about 100 sagenes from the ill-fated individual.,

Don't throw small things around — they fly away forever; however, also heavy
stones are not difficult to throw as when they become aerolites, they disappear
forever,

The terrestrial second hand, 1 1/2 arshins in length, moved here 47 times
slower, and the clock, instead of, for instance, showing 1 hour 34 minutes, showed
2 mimutes: time went by as if 47 times slower. The local second hand is so short
(less than 1/2 millimeter) that it cannot be seen. Pocket watches acted properly
(i.e., their movemen* almost does not depend upon gravity).

To run on the planet and even to walk is very unccmfortable, at the least such
attempt you fly away upwards. However, it is possible to run with gigantic steps,
each several sagenes, however, extremely daintily. Slightly more — and you will
start to tumble in space from the first step, sc that the next step will be taken
not with your legs, but with your head, hands, sideways, any which 1ay. Uncomfort-
able, uncomfortable! - You should experience it yourself.

If you want to travel, better to say, to fly around the planet on various
meridians and inspect it3 surface, then it i1s better to proceed thusly: push away
with your legs in a prone position and in horizontal direction from any large stons
or from a ridge of the planet. Then you will fly as a fish in water, — as if you
are floating: on your side, stomach, or on your back., If you push yourself away
weakly, th3n, having flown for several hundreds of sagenes or more, you will approach
the ground and will scrape it slightly; here you try to still push away horizcntally
from some ridge from the ground — and thusly 5 - 10 times until you will completely
cease to touch it; this will signify that cantrifugal force overpowerad the weight
of the planet. You bscoms its sateliite, its Moon, and cease to sense the influence

" of gravity; you are in a medium of its apparent absencs.
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Do not imagine that there is needed high spesd! One jump in horizontal direc-
tion is enough, and the effort necessary for that is exactly twice less than for
complete resmoval from the planet; hence, it is equivalent to a terrestrial jump to
a8 height of 14 vershoks (5/8 mater). And the bsst thing to do is to obtain immsdi-
ately the necessary speed (3.6 meters psr second), pushing away stronger like you
do this in the terrestrial bathhouse, pushing zway from it with your legs.

I will note that during any kind of jumps and flights (even on Earth, not
counting eir), until you touch the ground, you are also in medium of visible absence
of gravity, Jjust as during a journey around the planet. This journey is acceuplished
without any expenditurs of forces (besides simultaneosus expenditure, i.e., jump
during 1 hour 24 minutes at speeds of 3.6 meters per second). To move faster is
impossible, because in the revsrse case you will depart from the planet and at speeds
of 1 1/2 times larger (5 meters per second, 17 versts per hour) will depart fram
it irrevocably.

If the planet should revolve, the described phenomena would be complicated.

Although with this round-the-world journey no efforts are required — travel
even trillions of versts, but what is not good is the fact that the speed {17 versts
per hour) is small. It is true, constructing the train with wheels upwards, similar
to the ceiling reflected in a mirror, we can move with any speed since the centrif-
ugal force will be restrained by rails. Such a train, moving 47 times faster (550
versts per hour), bears an equal centrifugal force but reverse to terrestrial grav-
ity. A passenger, one could say; drops on Earth from the clouds; with speed 2 1/2
times less, the gravity is the same as on the Moon. Formation of gravity, it is
understandable, increases friction and hinders the progress of the train.

Only part of the multimillion population of the planet lives on it; the majority
of it, in pursuit of light and shelter, form around it — together with their
machines, apparatuses, and structures — moving in the form of a ring, like the

ring of Saturn, only comparatively larger. This living ring is located in a plane,

~106-

4]



perpandicula to direction of beams of sunlight and therefore,it is never d.privéa
: of }ts invigoreting force; by measurs of the planet's rotation around the Sun the :
movensnt of tho ring is artificially changed, and its "face" continues to loock at '
the celestial body; the speeds of elemsnts of the ring are so insignificant that

the change of direction of its plane can be organized not only once a year, but alae
100 times a day.

The diameter of the ring is 10 times greater than ths diamster of the planst
and therefore,the inhabitants of the first obtain 100 times more solar energy than
the inhabitants of their own planet. Thus, the population of the ring is nearly
800 million individuals.

I was on their ring, flying from one of its parts to the other, and was pushed
up higher and higher. It always seemed to me that the planet was rotating, we all
were standing and moving only upon desire.

The speed of the parts of the ring was much less the further they were from
the planet; on the outskirts it did not exceed 3 1/2 verste per hour (1.12 meters
per second), when below, at the very surface of the planet, it was 3 1/3 times
greater (3.6 meters per second).

With me traveled also my dwelling &nd all my home furniture arranged for me
by the inhabitants of the asteroid. So I always could, when I wanted, use the
atmosphere and everything that I had become accustomed to. And when I was bored —
I veiled myself in my "skin," fastened all the munitions necessary for life in a
vacuum, &and strolled in it as if nothing ewver happened.

32, Asteroid with diameter 10 times larger. Here is an asteroid, whose diam-

eter is equal to 56 kilamsters,#* circumference — 176, surface — 9,856 square

#Certain asteroids are smaller, others larger. Of the first there are nearly
220, of the latter — 130. Here for instance, are diameters of asteroids in kilo-
meters, assuming that they have spherical form: Agata — 7, Gestia — 25, Ata-
lanta ~~ 30, Virginia -- 32, Levkoteya — 37, Femida — 52, Polymniya, Fokeya,
Parfenopa, Pomona ~ all close to 60, Evterpa, Lutetsia, Talis, Proserpina — in
a1l around 67, etc. then there is a numbar of small planets increasing comparatively
evenly. Judging by the smoothness of this number upwards, one can think that it
alsc stretches as evanly downwards — invisible to asteroids becsuse of their
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Idlomstars. Since the planet is nea. to the dascribed ons, it uses the same ensrgy
of bsams of the Sun; however, it is able to fesd, on its surface, nsarly 800 million
inhabitants, It's volume is 1,000 timss greater than the volume of the preceding
planet. The planet regardless of what you say, is solid. A jump lifts you up very
little — some 130 sagenes (281 meters). To jump over a belfry or river, of course,
is not difficult. The gravity, neverthelsss, lets itself be known: your body,
expressing in terrestrial terms, weighs almost a pound; a forty-pail barrel isn't
as light as a glass with wine but like 2 whole damasks; & bucket with water presses
a pound with the force of our weight.

The planet is sclid enough and it is easier to run on it than on the preceding
one; only do not hurry: with the least hurry you will start to tumble.

A stone, thrown with the speed c¢f 50 meters per second, leaves the planet for-
ever; on Earth a stone with such a vertical velocity rises to heights of 125 meters,
or 60 sagenes; therefore, not only bullets and cannons, but also a child's bow
launch an arrow, which would leave the planet. A stone, shot by & sling or by some
other simple way, easily obtains the proper speed to leave the planet.

A train, having a speed of 36 meters per second (126 kilometers per hour),
loses due to centrifugal force its own weight; such speed on the planet, at good
travelin; distance, is a complete trifle. Actually, there is no air, grevity is
225 times weaker than on Earth and,therefore,all kinds of friction decrease as
much. And besides, at this speed of 120 versts, which sometimes is the speed of
terrestrial locomotives, gravity, and consequently also friction, finally disappear;
the train is raised upnirds and runs eternally without expenditure of forces; if
at the very beginning it is easy to run, then later it is still easier, because its

jesser weight with increase of speed decreases still more, until it descends to zero.

[FOOTNOTE CONT'D FROM PRECEDING PAGE].

smallness. Their masses in general are unknown; their form is very irregular which
is not only allowed by the theory of gravitation, but also directly follows from
the extraordinary changeability of their brightness, or sunlight reflected by them,
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On this planet it would have bven peossible, on & very smooih road, to ride h
also on bicycles, adjusting them somswhat to little gravity; btut, with zeal, they
will leave the planet, and you, rotating together with your container, will fly
away into space,

For inhebitants of small planets there are specisl xethods and devices — for
obtaining speed, for stopping, and for protection from tumbling.

Around this planet, the sams way exsctly as also arcund smaller planets, thers
rotates a living ring, obtairing energy from the Sun, sufficient for supporting the
existence of 20 billion inhabitants. Its population exceeds the populztion of the
planet 25 times, but the surface only 6 times. The surface of the ring is alsc
always turned “"facing" the Sun, and its elements; this means, change their motion
by measure of their rctation arcund the star, Diameter of the disk is 5 times
larger than the diameter of the planet; its inhabitants are in constant contact
with inhabitants of the planet and in this menner,

Around one of the meridians of the planet there is arranged a smocth path and
on it — which embraces the planet and its crawling beli; this is a long ring-shaped
platform on a great number of wheels; by means of solar rotors by & contimious and
tireless band it moves around the planet with & speed of i meters per second. On
this platform by the same method moves another such platform, but smaller and
lighter; on the cther — a third, etc.,; in all there are 9 of them; in this way
the last ring platform has a speed of 36 meters, which it also loses its gravity.
There is no need to be surprised by the possibility of these multistory trains: all
of them weigh 45 times less thar one ol them (average by mass) placed on Earth,

The described system is good for inhabitants because it alwaye ensures them a
convenient comminication of ring (or disk) with the planet. If, for instance, I
want to head for the ring and lose gravity there, for that I stand near the first
platform on the plsnet, like you do for a passing horsecar, in order to jvmp on it

.while it is running. Here there are attachments facilitating this similar matter.
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&_J.t cne can gst along without thm: run alengside with the platform, until you
ovarteke it: 4 msters par sscond, or 1i.4 kilomsters per hour on a2 small planst
is not difficult to conquer (also cn Earth it is possible to run with soch speed);
then you will jurp on first platform without a push froz this ons ths sexs @y to
the second one; the same you will also get to the last one, whers you il ba fres
frox gravity.

33. Asteraid with diameter even 10 times Jarger. Ita diareter is equal to

560 kilomsters,* i.e., it is only 6 tizes less than the lurar diamester; as you can
see, this is already a ccrpletely solid planet. Gravity on it is 22 1/2 ii-es less
than terrestrial gravity. Man will ju=p cnly 10 sagenes; hence, he will Hi=p cver
a healithy birch, five-story house, ditch, brook, 4O sagenes in widih., & fcar-pood
subject here weighs as mch as on Zarth weighs a seven-pound piglet. A zen with
ordinary strength withoet tension carries on shoulders, head, hands, where it is
ccmfeortable a2 whole crowd of 22 individuals who are sizilar {c him., The stirengtik
of materials with respect to gravity here also is very great. 7For instance, man
swings cn a swing, whose rcpe is scoewnat thicker than severe {hreads. & siracture,
of identical constructiocn as terresirial, is 22 times higher, TYcu couid consiruct
2 tower 300 meters in height, aad here it cculd have been 6 verstis (6.6 idlometers).
You .annot throw a store by hand, so that it would {iy awe; to infinity or revoive
arcund the planet like a satellite. 3Zut gun shells {ly away ccopletely, and tuilets,
losing gravity, revolwve around the planet not failing on it. & train, in order tc
destroy the at.raction of centriivgal force, should move with a speed cf 3&C peters
per second, or 1,280 kilometers per hour.

Tne question is, can there be such a speed, which exceeds 10 times the =zpeed

of the fastest terrsestrial locamotives?

*Asteroids known to me are lsss in dimsnsions, namely: Vests — 435 Kilametars,
Tserera —— 367, Pallada — 255, Evnamiya — 187, Yunona —~ 172, o.c. How could have
our eccentric been on a planet of 600 kilomaters and, furthermore, with a ring,
which exceeds the planet greatly? Psrhaps he mixsd up our Sun with sams other Sun?
In our planet system such an asteroid could not have been missed by astroncesrs.

A A
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?ha air with toch spsesd of roticn is the rain cobstecls; bot thers are no gases
here; gravity is 22 tires weaker, fricticn ths sams arcunt of tizss less, and speed,
therefore, =2y be at least 5 limz greater, i.e., &40 <lcmeters per hour. ¥ith
this speed the centrifugal force is only 1/4 of gravity, and this means, it will
nct be destroyea. Decrease cf gravity, nevertheless will stiil increase the speed
cf train, but it is possible ic coud® that i will attair the proper degree.

Eowever, the inhabitants cf astercid zttain necessary speed exiracrdirarily
223y by rethods aiready cescribed oy me: Ty means cf mlitistcry contimous ring-
staped trains. The forces setiing ther intc mciicn are scizr mclors.

Wt ¥ind of 2 =cior — I wil: now explain., First of 233, plezse ncte tiat
the inhabitants of astercid aitained grezt success in thre producticn cf extrzeordi-~
narily strong reiziliic vesseis, absclutely cicsed, mut 2bi2 tc change their size,

- -

well fcr instance, iike 2 bellcows cr ccncertina.,

side is shini.g, silwver ccicred. HKhern it is turmed tc the Sun with the black half,

irhe iexperziure ¢i vapers and their elzsticity atizins highest zegniiuce, when the

- - - -

iight cne — ithe lcwesi. ¢

4 - - - > - - 4
ence it is clear thet if the vessel rctates (which it

o

can do by itself by ipertia), turning to the Sun first with the dark half, then with
tre priilaant Raif, the walis of the vessel start tc coxe cleser and tc recess with
known ferce, which is utilized Ty the natives with sirple adesptaticns. Thus, they
process 1/3 of solar energy intc mechanical energy. This is a sizple ~ysten, bat
they have mass2s cf others, which I wiil not undertazke tc relate.

With the use of sguare zeter of solar surface a2t distance twice larger than
aistarce of Earil 7ro= Sun (2s on cur planet}, there is obtainsd work egqual tc 1/3
horsepower, i,e,, wurk of three good workers.

Such motors, working etern21lly, everywhere, at all heights, do not have need

of anything except the Sun. The inhabitants of the astercids have them everywhers,
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a}l posaible cevices and applicaticns, they follow the nstives like mirble animals,
slways offering their ssrvices and pesver tiring,

Trese are the king of motors which szt the mitistory trains into propar
motien.

The mxwber of trains, or storles, is rnot great — 10 in all, tul ths differance
of thsir speeds is mmch greater than for the preceding asteroid. Xamely, 36 =wters.
To get frox= cne train to the other witnout special attaci—ents there availzbls is

vary difficult. The arrangezert is such: -~a each train ard cn the actual plapet

there is still ancther btard of rails with light weight carts in varicus places.
At first, wrdle it is still not linked, the cart, together »dir the raiis, stards,

or moves live that cblect, cn which it is based, but shonld cne cnly create 2 light

&

fricticn beiwesen it and zgzinst ibhe side cf the zeving train; il starts to zocve at

the saxe level wiih the izatter. Thus, i enter into the first ooticniess cart and

{

ccomect it by light fricticn (by means of pressure) with the f{irst irain; in several

-

zimites I am alrealy fiying 2t the lewvel with it with speed cf 128 Xilcmeters per

rour. Tnen from the cart I change to the itrain festened to it from which I unhitch

¢

it, and it roils to & stce.

3’

the first ¢rain I change calzly 1o 2 relatively
moticnless cart of anotrner siage, ccnnect it by friction (o7 me2ns of pressure)
with the other treain, obtein its dcubled speed ard rise ihus higker and higher,
obtaining even greater and higher speed, while in the last train it will not balance
even gravity itself.

Trer already I frcely head for these or other parts of the ring, a thcusand
versts in height, as in & mediurn free froz gravity.

In 211, the 10 trains (during metion) weigh fcur times less {han one of them

on Barth.

34, On astercid rings.* I will describe somermore of what I experienced a

great rmumber of times on the ring, but what I have until now not related; this is

#In Palias and Ceres Shreter noticed atmospheras of huge height, exceeding
diameters of planst by 3 times, Didn't ha see the asteroid rings, composed of a

VAV N o
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;a:?ahmct raviex of phezcoera in a =ediu= of appersnt absencs of grevity; oa

rings for ths first times I obsarved »ith all details thsse ghencmena.,

Hers I an in a splendid palaces surrcunded by v 2l friends who propose tc
porfsiz various experirsnts on me. Thus, they place e in the middle of a chaxber
apd situste me absolutsly ooticnless. Do not think that this is essy, the contrery,
this is Zust 33 diificult as for jou to establish eguilibriu= wdith a chair on two
legs or stick with 2 sharp point. For a lcng tims they bustled, using ali kxinds of
cunmng methods, before thsy attairned =y full physical calzmess. ZXEarlier I do not
rexesher if I ever was so absclutely zoticnless in z medium withcut gravity: I wes
constantly crawling scxewhere, and if I would stor against a tarrier, I wouid rebound
as a hall, again the same, only in znother direction; if, however, attached,
although the movements becoxe limited, btut agein, apparently they are ipevitable;
you rock live tke flozt cf fisherman. Tgmus, obiaining oy equilibrivm, they asked
ze to appreach the=, I start zealcusly to —ove =y legs, swaeying =y ar=s, tut I do
not at il reach =y goal. This angers me, and I either az angered, or bzccme des-
perate; nowever, I dc not xoye an inch., :inally. seeing that =y efforts do nmot lead
to anything, I calc =ysel! and refuse to centinve this experiment.

¥z ~countrymen” surely woulid have laughed about oy posiiion and would torment
pe for an hour or so, hiding and leaving me tc =y fate; bul this tiee I was sur-
rounded by creatures cf another sort; ihey rescued me irzediately from trouble,
offering another experirent.

— Throw us, — they saij, — anything, even the siick that you have in your

hands.

[FOOTROTE CONT'D FROM PRECEDING PAGE].

great ousber of smsll perts wiith intervels and, therefore, appearing semitranspare. ¢,
as liquid or as spokes of a fast turning wheel? Tiameter of this ring exsrges 7
timws greater than the diameter of the planet; such dimensions are not closs to
comrp~istive dimsnsions of rings described by our miracle worker. And the actual
. agtervids, are they not disks inhabited by creatures and formed artificially ty cur
narrator? After all, density and mass of planetoids are unknown to astronomers!.



-_ 1 irmediately throw the stick and zse after that that my center position is

~ -

- N

disturbed, the chacber approaches closer to one wall; ry moversnts are contrary ts
the movement of the stick and terminate in a few mimutes by a gantle tap on the
walil,

Another tims, with the sare conditions, I was preposed to be placed upside down,
i.e., stand on my head; in a medium without gravity, naturally, thers iz neither
up nor down,&nd any direction in a physiological sense is cozpletely irrevelant;
I speak thusiy to be brief and clear.

¥o matier how I tried another direction, I did not succeed, and when I calred
down and adopted tke previcus more ccxmfortable pose, my face was directed there too.
No aoount of effort iz2ad anywhere; nevertheless, I could rove freely all =sz=bers,
not any less than on Zarth: I curled up like a roil, sat Turikish siyle (of cocurse,
noi on 2 seat), foided ny ar—s cn &y chest, threw them backsards, fturned =y head
sideways, upwards, dowraards, — in shori: =z body a2ad licbs assumecé a1l possible
rcses; but as soon as I took the ordinsry position, it appeared that 1 dic not =ove

- -
3

at all and did not turn at zlii,

Tre matter was sicple.,

— If you went to tvrn, take frox yoursel{ any object well, even & cap, anc
rotate it arcund its imaginary axis, parailel to which you 2lso wani to turn; waich
ihe cap and do not let it flee; should anyihing heppen — grab ii, seitle it nearly
and agein force it to rotate. Thus, when the cap starts to rotate, irmediately you
wiil note that you also rotate to the opposite side. You rotate as far as neces-

sary -—— grab the cap: hali! Iemediately you too will stop and will look already

without any effort in a completely different direction.*

¥hold a cat by the back and holi it horizonially with paws upwards., Permitting
it to calm down, take off your hands rapidly, so thzt it could fall, expecting
nothing. You will see that the animal, doing a fast half-turn in air, will stard
directly on its legs. How did this happen that the cat turned without support.
Well, the fact is that there is support but it is not conspicuons, since it is
inside the animal: they are his abdominal organs with their contents; they zre
capable of twisting with force upon the desire of the animal, by means of intarnal

muscles, in e’/ther direction.
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Thus, it is possible to rotate also around line of body, 2nd around line of
transverse (psrpendicular to length of body), i.s., you zan rotais also as a child's
top, and as an 2crobat on 2 trapeze, and sideways as a beetle on the pin of an
entomologist.

The greater the mass of body ths locoser it is, the bulkier the more difficult
to rotate it, — by the same tcken you will rotate faster, and it slower (ratio of
angular velccities is equal to ratio of roments of inertia of bodies).

With repulsion the speed of the repulsed body is even greater the less its
rass, and conversely. ¥ith equal rasses you and the bedy rejected by you, fly in
oppositie directions with identical speed... Kere there are rany different isws;
they are a1l known in detail to your terrestirial c—schanics...

Por the most part the movement of the body is cecplicated, i.e., the bedy
rotates around the so—caiied free axis and at the same tize mcves forward, so that
the axis has straight and unifcrz ooticn. The least effort is enough in order to
cbtain speed, if there is support, even as iiny and unsiatle as a drop of rain.

Bat if it is lacking, then cnly external fcrce

Pudo

s abie to give you speed. Eaving
speed, it is irpossible to change it withcut suppert. Trus, : haa occassiocn to
f1y 2t 2 distance of an arshin {rcz the desired cbjiect ana i1 could not obiain it

because, not having support I couid not turn tc thre side.

35, How terrestrial weight was constructed on the ring for re; various experi-

ments and observations. Yindness, couriesy, and delicate sciicitude regarding me

by the natives made ry stzy with them positively a pleasant one. Once; on the ring,
they offsered r= to use not only terrestrial furniture, which I alsc used earlier
when I wanted, but also terrestrial gravity.

A huge ermpiy meteilic sphere, filled with air, light, and plants, renewing the
atmosphere spoilsd by ry breathing and feeding me with very tasty and different
kind of fruits {unknown to you - terrestrial inhabitants}), served ms always, when

. I wished to rest in ordinary, accustomed conditions. In this sphere there was not



a?gvi§y, for which I longed, thers wis not top or bottom; here you had no nsed cf

couches, ritiresses, piliows, and beds; thers was no need of hangers, or shelves,

But in exchangs for tlds thers were light attachments for hanging things in their

places. There ware thin threads with hooks holding objects where thesy should be,

hindering their rawveling without any ordsr; pots with plants were by the windows,

and the iight of the 3un nourished them, foreing them to bear fruits without rest,
repiacing with success thre very nutrients of Earth.

Should there be gravity — all this will break off from their places, will
gather in one ontregeous pile. The comfortsble furniture of space without gravity
is not suitable for Earth, which has its own comfort...

Thus, this dwelling of sweet bliss was preliminarily converted: the bottom
and top were determined below there was arranged a flat floor; on it there is furni-
ture, a bed; on the wall hangs a clock with a pendulur; on tables there are carafes
with water, oil, and various terrestrial devices and szmall objects. But now dic
your natives ctizin gravity? — Readers will ask.

Oh, very sirply and absolutely for free!

The sphere, acdusted to gravity, they connected by long and strong chains with
comparatively significant mass, somewhat, howsver, exceeding the mass of the sphere
itself, and this whole system was forced to revolve around the center of its gravity
(so-called in mechanics "free center," its position coinciades with the position of
center of gravity). Soc that the system would not hinder the motion of rings, to
its center was slso transmitted moticn of several meters, which was sufficient,
so that it would be lifted above the ring and would float independently as a satel-
lite of the planst,

With second speed of sphere of 50 meters and with chain 500 meters in length
{nsarly 1/2 & verst) in it was developed gravity from centrifugal force equal to
terrestrisl gravity,

Suaddenly, I sensed myself in my native ersa, but I was not used to it and it
stunnsd ms, crumpled me, pressed me, put on chains, bound ms, and in several minutss

r
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I already beseeched my new friends to construct a lighter weight for me. But, bsfare
help came, I succeeded to recover, and get accustomsd a bit. At first, I stretched
on the bed and lifted my arm, then my leg, as if experiencing their weight and as
though I did not beiieve its pessibility; then I got up, sat & bit, arose, walked;
wanted to jump bul was not able, — apparently because lagy; somewhat later I jumped,
but not high; walked up tc the clock, swung the pendulum — it swayed, tick-tock,
tick-tock... Poured water, drank it... Threw an eraser, it rotatsd, described an
arc (parabocla) and tumbled tc the carpet; tilted the table — tha pencils rolled...
c£xperienced everything that I did not experience for a long tims.

When, upon my reguest, v friends flying behind me (outside) decreased the
speed of rotation of the system twice (25 meters), I felt only one and a half times
heavier tran on the Moon, because the gravity weakened & tires.

Penduium swayed twice as slow, water poured 1:zier; however, I sensed the force
and jumped almost up to the ceiling.

I sat on an easy chair and loocked around: in some windows one could see black
sky with non-blinkding stars, in another the bright dark-blue Sun shone, The whole
celestial arch, with stars, Sun, and planet with its rings, it seemed to mes, revolved
around me &s the center, raking a full turn within ¢3 seconds. Yy roor seemed
absclutely rotionless. My room became to re a planet; on the celestial arch I
detected motionless points — poles around which it revolved very hastily, It is
clear, the axis of the system can be arranged arbitrarily; thus, any star and even
the Sun can be perforwed by polar points; in the latter case, the Sun seems motion-
less and gleams in the same windows giving the same shade.

With magnitude of chain 125 meters {but for obtaining of the same gravity) the
speed will be only 12 1/2 meters per second. Full turn around the axis is accom=-
tlished in 32 seconds,

This weight, obtained by rotation, is eternal and does not require for its

support the sxpenditure of forces.



o ;_obtaincd the gravity which I asked for.

During acceleretion of rotation the grevity increased and I exparienced ite paws
zore roughly; it reached to a point where there was not enough force to 1lift out
of bad or to sit on it, and I tunbled on it with a bang, It came to the point where
I could not 1lift a hand, and then I let it be known for experimsnts to cease.

In genersl, I was tired of this, and I agein wished to feel mysslf in the
delicate embraces of a space deprived of gravity.

While the rotation slowly stopped, I observed what an effect the gradual
decrease of gravity has on certain phenomena,

Before me, on the table, there was a glass with water ard immsrsed in it there
was a glass tube; I saw how from the washstand water was irickling and drors of water
trickled to the floor. The more the gravity weakened, the higher the water in the
tube rose above its general level in the glass; also the water in it extended to
the edges higher and higher, forming a deep depression; the drops dripping from the
obstructed washstand became larger and iarger: at first, like a pea, later as
crerries, apples... but they neared the floor slowly and struck against it weakly.

Here the water aiready passed over the edges of the glass and began to pour
cut, tube filled to the top, and the last huge drop from the washstand aimost stood
in midsir... Pinally, all the water spilled over the edges of the vessels and dis-
appeared, leaving the moisture... Pendulum hung powerlessly sideways; I with my
easy chair was lifted into air, the bodies ceased to drop, everything stirred up,
wandered.,.. The illusion of gravity disappeared...

In space without gravity, gravitation between small bodies is easier to detect.
Thus, inside the sphere whose mass by apslytic conclisions cannot render any influ-
enceé on bodies which are in it, a1l such have a tendency to join together, btut
speeds occurring from it are so insignificant that the bodies seem motionless, and
a significant periocd is necessary in order to note their shift.

Two motionless subjects of average fullness, rendering at a distance of a

sagene mutual attraction of 1/100 milligrams (weight of a sand grein), during the
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first hour pass 18 millimeters, or nearly 1/3 vershok, during the next — nearly

one vershok {54 millimeters), during the third — nearly 2 vershoks; all in 3 hours —
less than 1/4 arshin; this means, each body passes less than 2 vershoks (80 milli~
reters).

Full approach of them in a standing position wculd demand more then 5 hours.

They cculd rotate one around the other (themselves, around the median point of
their distance) ind make a full turn for the duraticn cf almost 2 aays (44 hLours)
wit:. the speec «f{ 1 illimeter each 26 seconds.

It is underctandable that one would not have encugh patience *~ observe such a
siuggish phenoreron, and it is difficult to establish btoaies moticnlessly: <on-
stantly you give iher inconspicuous shocks and speeds whrich, however, is sufficient
for the bodies to separate into egual angles and, comparatively, fast enough.

Lead spheres, each one weighing one kilogram, at = distarnce of 4 vershoks {2
decimeters) aLe somewhat faster, i.e., make a full turn in half a day.

If the ::.id lead spheres at the same distance® of centers (4 vershoks) were
increased ir. such a manner that they would almost not touch, then their rctation

will continue almost 2 hours (1.8 hours); and is unbearably slow.

3

35;. Terrestrial view on the asteroid ring (continuation). The wisdom and

-~
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power oi L., .riends was arazing.

Cree . said,

—~ .., why don't I see our dear blue sky with gs; ., biinkirg stars, our zoun-
tains ara seas? You know, here the sky seems black and the stars — death-like
silver pecints...

.2 nere they, because of one hint on my part, seeing my sacuness, showea e

the complete terrestrial view.

*However, time of revclution of toucning spheres does not uepend upon their
masnitude and distance of centers,

[N



nE§1‘{? aaveral minutes they already attractsd me.,.

At firat we flsw, then grevity formsd, and ws were rolling along sozs long
corrider..., Finally, I closed xy ¢yes and, when I opened them, I was sitting on
the shors of & river under a willow shrub &s if getting rsady to baths., With oy
whole socul I moved into the old world, and I had an uncontrollable desire to plunge
into the cool waves.

Far off thare appeared the hills covered by blue haze, nearer — the fields
of grain swayed by the wind, several thickets and poor Russian villagers. The zky
was blue and pure,

— Look, = they said, — how we will increase the waves of the river.

And they concerned themselves with the decrease of gravity. The more it weak-
ened, the larger ths waves becamse; the bigger they were the quieter thes were. I
myself felt the decrease of gravity, since the ground on which I sat becams as if
softer; and I saw the waves roll up to the mountains, ready to engulf me,

— Op the oceans we would be able, -~- they noted, — to lift the waves several
hundreds of sagenes in altitude and even higher; iZ only the water would suffice.

It was impossible to bathe, but they moderated the agitation, increasing the
gravity to its magnitude it on the Moon (1/6 of the terrestrial). I began to bathe,
and how easy it was for me to swim! It required very little effort to stay above
water. But still, if one were tc be at the mercy of fate, it wouldn't be hard to
drown. When I dressed, got intc the boat, and began to row, the more it emerged
from water the stronger I rowed, and the more the gravity weaikemed. It reached &
point where it hardly touched the water and moved rather rapidly. This was with
decrease of gravity 30 times.

36, Journsy arcund the Sun; inhabitants without a planet. All of us ~~ inhab-

itants of the planet — travel around the Sun. As & safe carriage and untiring
horses serve the actual planet; even you — inhabitants of Earth — do the same,

But how wonld you like to travel alone or in the company of your kind friends
without a planet!



You saw that the inhabitants of ths asteroids move freely above their planet
and can even depart from ii indefinitely far; you saw that the gun shell on the
planet, half a thousard versts thick, passss {rom it forever, or having made a
circle around the Sun, overtakes it from behind.

The mitter here is the fact that the spsed which you imparted to the shell,
is taken away from it gradually by the gravitation of the planet; there remains
tre same speed for the shell, which it had earlier together with the planet, i.e.,
speed, suff.cient ir order not to fall on the Sun, but insufficient to depart from
it forever. In one word, the path of the rejected body approximately coincides
with the orbit of the pianet itself.

But sirnce it moves with almost the same speed as the latter or somewhat faster,
they would not catch up to one ancther for hundreds and thousands of yea:s.

On all asteroids the inhabitants have special mechanisms for convenient obtain-
ing of speeds necessary for themselves and their belongings. You remember their
multistory train for commnication with the ring? Something similar to this also
exists for them for full removal from the planet. However, on small asteroids, 5
versts in thickness and less, a good jump is enocugh <..., in order tc obtain the
proper speed., Many inhabitants of such planets travel around the Sun, forming in
space a number of villages, comprising a precious necklace —~- adorrment of the
skies. These are inhabitants without a planet.

On large asteroids the matter is more complicated.

The last train, or the highest plaiform of earlier described devices, loses
gravity, but its speed is only sufficient for that and is not enough for a complate
removal from the planet, If on this platform one were to put a new one moving in
that same direction but orly faster, then it will rise and will fly away or will
burst into links and again will fly away, although it will not leave the planet
forever,

What shall we do?



—'—m= To the piatform there are sttachsd reils with fres ends dowiessrds, and on

FIRST L1+

- thes already below, thers roll whe-1s of ihs above-situated platform; so it is held

—

ty the underlying platform and could not be attracted by eantrifogal fores, if this
underlying one could not fly away. Hence, it is clear that all platioras — to ths
lazt one of ground -- have tc bo linked with one ancther in this W2y,

Thus, thess attachmests aligned separately, are absocintely the szms as the
described ones; but inasmnch as the speeds of half of ths h’ghest platforms dsvelop
& force greater than gravity of the planst, and, ther:fore, the highest platfores
could fly away or drag with themselves the lower platforcs, they all are lirked in
such & canner so that thsy would nevsr be separatsd.

A plapst of density of RBarth (as we ordinariiy censider) and 56 ilopeters in
diameter should give tke highest platfor: 50 meters of speed per second. A planet
of 560 Xilicmeters — speed of 500 msters.,

During transition from the lowest trains to the center ones, the gravity
gradually is decreasing, in the latter is completely destroyed; during further
lifting the relative gravity again appears, but does not change the direction to
the reverse and while increasing, in the highest train it is corpared with the
gravity of the planet.

In the upper traine a man stands, in relation to the planet, legs upwards
From the last train should you only, so to say, fall, and you will Ily away from
the plzanet and become a2 satellite of the Sun.

Imagine that the gravity on Earth changed direction, and the Ezrth instead of
attracting, repulses you into the cky (there — into the blue abyss), so that you
can hardly hold on, sitting on trees upside down and clatching anything you could
got ahold of!

The very same you expirience on the highest train [astercid]: from centrifugal
force you adhered to the celling of its railroad car, and you only have to emerge

--£rom-ths srall window, in order to fall into the sky.

-
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- Juikiag oot ths train, this will 3o an actual fall (at lsast in the first
sirptes' you will fall, like a stone, with an increasing speed.

Hers only one thing is gcod, i.e., the grevity vhich prosses you to the ceiling
is very weak and even on an asteroid 560 kilcewters in thickness is 22 1/2 tipes
less than on Farth, so that you can easily stop from falling, to the projection of
the roof by holding on with the left hand. This effort corresponds to 7 terrestrisl
pounds, assuxming your weight is 4 terrestrial poods.

From the center train one flies whersver one wants to and bscomss a satellite
of the planet or part of ite ring; fron the lcwer one — one falls downwards onto
the planet; from the upper train — one travels higher the closer this train is to
the last upper one from which ws fly awey into space, becoming an ihdependent
asteroid or part of the solar "necklace.”™

Anmular miltistory trzins of ihe planet, moving along the meridian and revolving
at the same time extreordinarily slowly together with it, obtain the possitility of
rejecting bodies in &ll directions and with desirable speed upto known linit,

37. How does one manage in a medium without gravity? I already gave an idea

about the laws of rotion in a medium without gravity or in a2 meuium of its apparent
absence. We will describe the simplest devices for the practical needs of natives.

Hers is the instrument for warning (to a certain degree) of vibrations or
rotations of dwellings and such; it is comparatively stable, and not fidgety, in.
spite of Tforces which turn it.

This is & kind of roum with two extraordinarily fast turning whesls on two of
its adjacent walis; the massive vheels do not press on the bearings and, therefore,
turn freely, without friction; but when one tries to turn this instrument — direct
it in another direction, encountering more or less a strong resistance, depending
upon the spsed of disks, there is pressure of their axes on the bearings and fric-

tion which is overcome by wesk solar motors, In such a room I could movs, turn

—arcund and accomplish all usual motions — and it did not rotate noticsably, like
-an ordinary room without revolving disks.

~12%-



. .,g‘,v% o't.?ha latter onss beccan paired, 1.4., they are troe two parsllal uhnls:

- M

" rotatabls by motors in opposite directicas; their pairing is so thet it wonld be |

possible to stop them ur to &ccelsrato rotation {for sheer stability), while not
disturtdng the irmobiiity of the chanber,

To this there is added still ancther apparstus, permitting to establish a rooz
absolutely arbitrarily boerfore attaching stability to it. It also consists of a peir
of jointly perpendicular, motionlees wheels, simpls, not double, When they are
revolved, tha chamber also revolvss; when they stop, it too stops. At first, one
revolves arbitrarily weakly one axis with wneel as long as the other doss not take
the desired dirsction. Then the first wisel is stopped and rotation is directed to
other, so that the axis of the first also weuld obtain the desired direction. Jin
such &8 way ths chamber is established, as it is nacessary, with the axes toward
those or other stars, afier which it is stabilized., Axes of wheels ordinarily
coincide with imaginary ®free" axes of the chamber. It remains to say how forward
motion is transmitted to it.

For that the chamber has somesthing like a long gun which fires bullets. In
order to give to £hz chamber a2 known forward m.vement, it is established in such
a mannsr that the gun would head sidewards, opposite to its desired path. Then one
shoots {or moves the bullet by solar motors), and the chamber flies where ever
necessary with the speed of sevsral tens of meters per second, depending upon mess
of the passing bullet and its speed. Firing another bullet in that same direction,
wa will obtain still the same (approximately) speed and fly with doubled speed.
Thus there is attained the desired speed., To stop or to delay motion can be accom-
plished by firing the btullets in opposite directions. Firing the bullets in dif-

feront directions, we can make anglss and move on broken lines; throwing off a

" contifiucus stream of liquid or small brdies, we will obtain a curved motion, of the

desired form. So thet bullets, while flying, would nct ba damaged during enccunters

———

—with other bodies, they are soft and friable, although messiva,

s
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Daring insignificant movemants one uzas & long chaiz with a mass cn the snd;
the mass is lavnched not very strongly; the chain is twistsd off frem the shaeft
and departs togecther with the mass as far as permisseble. At the sars tims in the
cpposite direction the chambsr aizo departs. With great repuised mass and long
chain the movement can be quite significant. For instance, when the rermoved mees
is equal tc mess of the chamber with its contents and with a chain of 2 versts, the
projectile departs from its place in any direction by &8 verst. The chain may be
also stiil much longer because it does not break away from gravity, where there
isn't any of it, is not bent, is not strained; th¢ impact of the bullet is arbitariiy
weaxsr; the longer the chain the less damanging it is.

The nztives rarely travel or live alone: 3nd usually one, because of necessity
of mg}ios, us7e as support the mass of the one who doss not need it, Pushing away
consecutively from vary many, he does not change their motion noticeably, he himself
obtains the desirable speed and heads where it is necessary.

Interesting joint evolutions of inhabitents {of the asteroid]. For instance,
several of them in agreemsr. will form various motionless figures: circles, trian-
gles, etc., whereupon the position of the center of gravity of their gensra mass
remains constant. JSometimes they are arrarged in two round concentric chains, One
chaein, pushing away from the other, impart to it and itself reverse motions, forming
two rings, eternally moving one near the other, It looks something like strclling,
Now if the members of one of the rings is puiled into & closer ring, then their
velocity - angular and absolute — increasss, until finally, they have no more
strength fr.» the developed centrifugal force to pull together. During reduction,
for instance, of the diameter of the ring ten tires; the anguli.r yelocity will be
inoreased 100 timss, the absolute ~ 10 times, and centrifugal iurce will increase
1,000 times. Such a centrifugal force scatters their unliked mx mbers, against their

‘uill, in the direcvion of radii.
——  Sometimes two creatures agree, by means of a special missle, to be repulsed
| Tra each other the strongest way. The result of this is the fact that one of them
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?2§??&§,§i§h_apacd and instead of a circls, describes an ellipse axcund the Sun,
while departing from the hearanly body; the other loses part of its inksrent spscd
and, describing an ellipse, ncars tbe Sun. If the repulssd were not one, but 2

peir, one of the pairs, for instancas, thit one which approaches the Sun, can split,
»>ad cns “rezm this pair will apiroach the Sun still more, and the other will depert,
Thess avclulions are infinitely varied.

The inhabitants of very small asteroidz {(for instencs, 1,000 maters in thickness
and less) transformed their planet into a guided missile, imparted to it the rotation
which they wanted, and thus made their day, according to desire, long or shori; they
gave to their planet greater or lesser forward velocity, and it would either depart
from the Sun spirally, or near it. Thsy controlled their plaret, like we control
our horses. When they nsared the Sun, their year decreased, when they departed, —
it was increased; the Sun then heated weaker and summer turned into winter. By
approximation to the Sun —~ conversely — cold was replaced by heat. They changed
the axis of rotation of their planet, each time forming a new polaris and equatorial
constellations; thus they controlled the seasons.

They changed the position of the axis on the actual planet, while not changing
its position relative to the stars, They changed the surface of their trajectory
around the Sun and the actual trajectory, moving where it was necessary. They could
have departed from the Sun forever and could throw themselves into its fiery mouth,
serving as a drop for augmentetion of the source of solar irradiation...

It is understandable that with all similar changes in moticn and position the
planet inevitably loses part of its mass, and the greater the more it accomplishes
such changes; regarding, however, the work necessary for them, the Sun gives it to
the planet.

The small asteroid was decomposed by its inhabitants into & ring so that there
.remained nothing of the planet and its wesak gravity decreased still 100 times more,

~Bireot interest of inhabitants was to turn their planet into & disk which would
: X
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§gizaq& comparatively huge quantity of solar beams, giving the inhabitants life
and force,

This ring, or disk, being dispsrsed in space, turned into a "neckiace," i.e.,
into a chain of villages without soil, rotating around the Sun, as the rim of 2
wheel around its hub.

Even a huge number of big asteroids was turned into such hcopes or "necklaces,”
In the solar system, as thin threads they stretch around the heavenly bodies. People
do not see them because, although they may be a verst in width, even then with a
length of several million or billion versts, they will appear in the besi tslesccpes
much thinner than a cobweb, hardly noticeable to the eyes. These threads partly
govern their own motion, separating and changing their speed when there is a possi-
bility to fall or to hold on to an unbearable planet which is flying excessively
close by.

Nearby large, true planets there are no "necklaces." [large] plansts are fatal
for them.

38, From asteroid to asteroid and from "necxlace" to "necklace," We will

explain how natives travel from one asteroid to another.

Here is a number of imaginary asteroids, well, let's say, each 6 versts in
thickness,.#

Let us assume that they accomplish around the Sun strictly circular motions
on one plane and, althcugh approximately, at double the distance of the Earth from
Sun.

Calculations show that at the nearest distance from each other at 6 thousand
versts, (even less, 3,000 versis is enough if there are not many asteroids), aster-
oids do not have a great influence on each other and in no case can collide, espe-

¢ially even if the planes of their orbits do not coincide.

#Hence, the size of Agatha.
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nE}#ﬂ%gaﬁ?r?l‘act has a spesd of 23 centimoters mors (not more than 6 vershoks) |
LINE NG

thap the one following it 6 thousand versts at the nearest distancs. Hence, it is?

-y

clear that the forwand velocities of asteroids are almost squal &nd if they do not

merge into one [planet], that is only owing to their weak attrection (1/2250 of
Bxrth's), extremely decr»ased Ly their still comparatively huge distance; moving
to one sidc, iu: a hugs interval they travel together, one in view of the other.

It appears that on2 planet will overtake the other by a whole circlse, i.e.,
will meet again only in 31,000 years. In one century the planet overtakes only Ly
1° (or by 1/360 of the circumference).

It is understandable that after that, flight from cne astaroid aﬁ;ther does
not present the least difficulty and danger: imparting the proper speed to itself
correctly, on the corresponding annular train, for instence 10 meters per second
(32 verst per hour), we will arrive on the other nearsst planst in 10 days. The
difference in speeds is small, and a shock, during simple precautions; is insignif-
icant. In case of error it is easy to change it in direction, having in reserve
the attachment for motion described by us (sketch 37).

We know of nearly 350 asteroids between Mars and Jupiter, extending 46,000
terrestrial radii; on each asteroid the average distahce is 131 terrestrial radius;
howsver, even asteroids on the average have 3 mass and, consequantly, mutuval attrac-
tion is incomparably larger than our imaginary 6-verst planets. Their average dif-
ference of speeds will constitute nearly 60 meters per second.

This speed is not so great as to hinder reciprocal commnication for their
inhabitants. Again speaking in averages -— one asteroid overtakes the other by a
full circle and meets it again in 200 years. However, in actuality asteroids are
very eccentric, they revolve by far not in one plane and have very different nmsses,

But do we know all of them, when in a year almost 10 of them have been dis-
covered?*

e e

) #A11 known asteroids are now close to 350, From them 220 are {gdvorats 1833 in
' diamster, 100 planetoids ars from 50 to 90 versts, 30 — frem 90 to versts and,

| f4nally, Vesta, Cerera, and Pallads are insigniticantly larger; the biggost — |

| Yesta = in dismeter attains 406 verats. |
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" them; lot it bs evsrywhere; the transition from "necklace" to "necklsce” sevsral

- -

-
é:lzgnhlbitanta of “necklaces" ars happy, fres crsatures: gravity does not enslave

i

tens of thousands of versts is not at 21l difficult. Such journeys aive accomplished
quite often: sore depart further from the Sun, others near it, In general, the
motion of "necklaces;" in spite of the constant roles of support, almost does not
change. Betwesen Mars and Jupiter such a transition is especially easy since the
asteroids hinder it 1little, especially, if one were to make a flight betweem paris
of '"necklaces"” ramote .,rom the asteroid. All the more so bscause these parts only
in sevarai tens or hundreds of years will catch up to the asteroid. This means
there is very little time for transition,

Also, the motions in other intervals are free, betwsen neighboring orbits of
other large planets.

Only transition from one interorbital space of two adjacent largs planets to
the other is somewhat more difficult.

We wa.l take as an example the {flight from the belt of asteroids tc the belt
between the orbits of Mars and Earth., At a distance of 200 radii to Earth from
Mars — further or nearsr to the Sun, i.e., at distances of 1 1/ million versts,
bodies traveling past Mars as planets — on circular orbits, are not subjected to
any danger o.” being attracted to them.

Thus, between two "necklaces" insured from gravitation of planet there remains
an intezval of 2 1/2 million versts. While Mars is on the opposite side of the
inhabitants of "necklaces," they can flash through this interval in one year moving
with speed (cum:lative speed in the diraction to Sun, but not absolute) only 75
maters per second, or around 270 kilometers per hour; this speed will appear to us
as insignificant for celestial spaces, if we will remember that even the multistory
trein of asteroids easily had a speed 5 - 6 times greatsr (500 msters per second);
on "necklaces" where there is no gravity such speeds are obtained much easier.

Let us notes, that the time for safe flight of the orbit of the great planet is
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inocaparably mors than & yesr, sines, for instancs, Kars catches up to the extermal
*necklacs® on the semicircumfersnce only in &0 ysars.

411 this tims, and even wore, transition through the orbit of the planst is
fres,

Transition of orbit of Earth, having r2ss 10 tires grsater than Kars, is some-
what pore difficult, but also, 23 czlculzaiions show is zbsclutely possible and
requizes spsed for flight during helf a2 year lsss than 500 maters. Other orbits
of planets, the nearest to the Sun, ars traveled even easier, by their sallsr

ERSSee s Krse D>

381. Across the pianet in 40 mimutes. I happened tc be on a spharical non-
rotating planst with a contimious wsll, dia—eterically piercing the whels planst.
For sma2ll plansts, not exceeding 40O versts in thickness, such wells are quite
possible, — in general, there arc possible any kind cf evasions frca the spherical
forz,

If one were toc throw omeself into this well, then in some 40 mimutes you would
reach the opposite outlet, where you can stop somawhat and where you can gsab its
edges and ermerge to your antipodes. If, however, you do not wish this, you will
eternally [rock] to and fro, as a pendulum. In all this time you do not experience
gravity with respect to objects with you; but do not grab the walis oi the well,
otherwise the frictian will quickly stop you. With little gravity in such a way it
is easy to stop at any distance from the center of the planet; then we would sece
that in the middle of the well there is no gravity, but it increases proportionately
to distance from it — to the very ocutlet.

It s rsmarkable, that no matter from what point of the well you start your
fall, return to the former place is accomplished in the same interval of time (for
a planet of Earth's density — 1 hcur, 20 mirutes), so that even small spaces, at
least of ssveral lines and larger — several hundreds of versts — arrive at one

~%ime; This is like a pendulum: whather you devikte it strongly or not — for its

'5ﬁ{hgihg requires approximately one time (isochronism of oscillations).
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I't. iz 2280 remariable, that also in other mmch larger and mich smellcr plansis

0

we, approxdimately in that sams interval of ¢ims, accozpliched this diamsteric
Journss.

Theory indicatss that should all the planets bs of ons form and density, the
route fro= cns of their edges to the othsr would always requirs the sans tinms, If
even through the Ear*’. there was 2 continucus we2li, ws wouid epmsrgs to the antipodes
through it upon thz expiration of 40 mdnutes. 3at through the Sun, owing lto its
cdensity which is 4 times smaller, this route would be accomplished in 1 hour 20
rimtes, and through the Moon — in 53 mimtss.

It appears that also the huge diamster of the Sun (more than 1 mdllion versts)
and the tiny clay ball are pierced by gravity force at the same time,

38,. On three primitive asteroids. I had occassion to bs on & prirmitive

planet, untouched by inhabitants of the astercid belt in memory of the past, as we
save sites which are remarkable in geological respect. Gooa Lord! Wwhat an irreg-
ular mass! And from afar, and nearby it reminds one of some fragment, but certairly
not our comparatively polished Earth. It's weight, because of its smallness is

very stall. infinitely varied in direction and pressure.

Once I was on a primitive revolving planet of almost spherical form. Due to
rotation, the relative gravity on the surface of the planet was also strongly
changed: at the poles of rotation it had the gre-~test magnitude and normal direc-
tion — to the center, but the further from them the weaker and the more its direc-
tion deviated to the equator, so that a man proceeding frecm the poles as if descended
from a mountain which was mere and nore steep, although the pressure of gravity
weakened and, therefore, it was simple to be retained on the increasing steepness;
at a certain distance between the pole and the equator the dirsction of gravity
coincided with the horizon, i.e., was parallel to the surface of the planet, and
it sesmed to you that you descend from a vertical wall. Further, the ground already
appeared as a slanted ceiling, which on the equator turred into an ordinary horizon-

tal isrrestrial ceiling, and you had to grab on to something so as not to fall off
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32???%§5‘t‘ Hers one had to stard with lsgs uprards like boys and acrobats do,

th, howsver, the difference that blood does not go to the head, the face doss not
redden and you are not squeezed to the ground by huge terrestrial gravity, but oa
the contrary, the gravity strives éo alightly detach you from those lsdges to which
you are holiing on te. There are no stones here — all of them fisw avay from the
planet under the influence of the centrifugsl force and, travel arcund the plenet
approaching it only seldom,

Onca the ledges to which I was grasping, vas pulled ofi by me, and here I was
smoothly separated from the pianet together with the ledge; then with all my force
i pulled away from the fragment captured by re, which began rapidly to depart from
me and t..s planet; I, however, began to approach it; vut since in thie times I landed
on a swooth part of the planet and there was absolutely nothing to grab on to, I
had to depart from the planet again, At first, I moved normally on its surface and
with increasing speed, I then noticed that I ceased to depart from it and even
started tc approach it. But I did not strike against it, but only slightly touched
it, although quite at a different place, and again proceeded to depart normally.
The impression was as if the sky repelled me with invisible hands and again set me
on the planet, but the planet did not take me either, but also repelled me — without
3 blow and mysteriously. Thus, eternal lifting and lowering, and all on various
places of the planet. This is a rare occurrence, i.e., that you would descend to a
former place.

The faster the planet rotates, the further depart ths objects torn off from
the equator of the body. But even for complete removal from the planet the spead
of rotation for small asteroids that is required is very small., With such a speed,
objects are rejected from them by centrifugal force forever, and they become satel-
lites of the Sun...

There was still another almost spherical and revolving planet, but with a

. comparatively huge mountain on the equator. Everywhers on the planet the prepos-

dersnce was on the side of gravity except on this mountain, whose upper part, due,
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te £z§§zr motion, developed centrifugal force excesding the gravity of the planet.
Rising from the foot of the mountain, ws notice weakening of gravity up to & point
where it disappears completely. Higher than this critical point it appeared again,
but in the opposite direction, striving to throw everythisg axay frcm the ground,
and man hai to walk on his head — mcre corrsctly — on his hands, grasping at aay-

hing 56 &5 not Lo break away.

L}

Cn another similar planet stood an extrexmely tall tower, above and below it
was thin liks a2 spindle and quite without support, i.e., not touching t%e planet,
We went under this castle in the air and were surprised why it wouldn't fall on our
heads. The fact is that its upper part tends to fly away because of centrifugal
force, and the lower pulis in the opposite direction. It's form and position are
such that equilibrium is constantly observed.

383. Asteroid with & Moon. Betiween orbits of Mars and Jupiter there was still

another planet, 56 versts in thickness, whose short history I will relate to you.
It had a satellite in diameter of 6 versts. The satellite traveled around it at a
distance of 60 raaii of the planet (1,680 versts) with a speed of 4 1/2 meters per
second (14 versts per hour), making a full turn in 28 days like our Moon.

From the planet, of course, it was not difficuit at all for the natives to
cross to the satellite (description 38), for which one day would be enough. They
were tired of tnis satellite long ago, since with the force of its gravitation it
produced disturbance ard disorder in their rings which were revolving around the
planet.

Therefore, they resolved to destroy it as a satellite and to convert to the
very center, — at first, into a thin disk, and then subsequently — into a planetary
ring.

A similar ring, due to its symmetric location and ccnstant action, no longer
ldisturbed the rings of the planet itself and did not prevent them to extend tr 'he

.¥ary satellite, altered into a ring.
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Thus, the planest together with the satellites formed a system similar to Saturn
with its rings.

The transformation of the satellite into a ring was accomplished by ensrgy of
solar motors within 10 years. Complete decomposition of the planet into a disk then
took piace within a thousand years. After that the disk easily turns into a solar
nscklace (description 37).

39, Temperature at different distances from the Sun. Force of solar beams

incre: ses with the decrease of their distance from the Sun, absolutely the same as
force of its attraction. FHence, it appears that the tempcrature of solar system
in spasce is infinitely varied. Partially that's how it is, but artificially this
temperature can vary in the same place and, conversely, at various distances from
the Sun it can be identical. The natives by very simple means obtain arbitrary
cold where under ordinary conditions they would be decomposed from the heat.

The black surface, even at distance oX Earth and in its atmosphere, under known
circumstances, is heated up to 100°. What is there in a void with cortinuous action
of beams and at a distance, for instance, 10 times closer, at which the Sun seems
10 times thicker, 100 times more extensive, lighter, and warmer?!

Imagine that the inhabitant [of the asteroid] in such & hot borough is screened
by a brilliant metallic sheet, not losing from the increase of temperature his own
reflsctance., The screen reflects from itself a great part of solar beams, &lthough
it will glow at 300 - 400°.

This heat it disperses in space in all directions, and the native, at a certain
distance from it in the shade, obtains already a comparatively insignificant quan-
tity of heat,

Using another screen, standing behind the first screen in the shade and being
heated only by it, we will obtain bshind it at least a tolerable temperature for
living creaturss.

With the help of several screens located one after the another it ia posaibls
to lowsr the iemperature, so to say, on the actual nose of the Sun, upto freszing
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of weter and alcohol.

How you will believe that my mighty acquaintances did not fear to approach the
Sun, although their constant residence was not close to it.

Conversely, those whc departed from the Sun, increased the tempersture artifi-
cially; we have rmany methode for this here. Imagine for instance a reflector or a
concave mirror, and a living creature in the cone of beams reflected by it. It is
understandable that nearing the summit of the cone it increases its temperzture as
mich as necessary.

Such mirrors can have hnge dimensions, be arbitr2rily thin and weak; regarding
their wholeness, in view of absence of gravity, there is nothing to fear; no need to
fear the constancy of their Lirightness in view of absence of atmospnere.

The color of the native's clothes also has a great influence on the quantity of
heat assimilated by him. The object whose black half is turned to the Sun, but the
white side, brilliant, in the shade, is found in better conditions regarding the
degree of its heating by the Sun. By this simple method, even in the belt of aster-
0ids, natives obtain the temperature of human body. If you are hot in such a nosi-
tion, turn a little and the temperature will drop.

By its constancy, this temperature, obtained in celestial space, is extraordi-~
narily healthy: npeither day, night, winds, humidity, nor rains — nothing disturbs
its regularity and complete dependence upon the intelligent creature.

Constantly and arbitrarily...

«.o Don't you think that this is splendid!?

Simple screens first lower it, then increase it dependiiig on whether they pro-
tect the cbject from loss of its own radiation or from the radiation of the Sun.
Protecting the body from its own loss of heat, the screen, reflscting at the same
time solar beams on the object itself more than ever promotes increase of its tem-
perature.

Lateral screens also have influence; solar rays only slide along them; they

delay the radiation of the body. Thin conductors of heat also render influence,
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© With the help of various means the natives have so neared the Sun that glass |
mlted and flowed because of its beams like weter; chemically complicated substances
were decorposed exceptionally fast into eompound elements.,

Thsy deparisu also so much that in the shads, under the protection of a series
of screens, they obtained temperature, and from the small temperature of which the
gases turned into liquids and, freeszing, became hard as steel. Hydrogen kept well
in brilliant metallic form (iike blue steel).

It's & graat convenience to obtain great contrasts of temperatures at any
place, almost naxt to you. These contrasts were appliad by natives for the simplest
and the most profitable transformation of energy of beams into mechanical work of

the heavenly bodies. But one of the forms of solar motors we already described.

40, From star to star, or from Sup to Sun. Once I asked my friend:

— Here you live under the care of the Sun, having no need of food, except for
light... What will occur when there won't be any of this light?.. After all, the
Sun will not shine eternally! And our terrestrial mathematicians found that it will
burn scme tens of millions of years, but then will bs covered by a dark crust or
thick clouds and will be like Jupiter from which we are neither hot nor cold...
Could it be true that you are doomsd to perish?

— First of all; even your mathematicians know that universal gravitaticn is
an inexhaustible source of energy; their assumption of the c2asing of solar radiance
is based on the fact that the Sun cannot be solidified more intensively than the
Ezrth, or something like this... Such a concept is incorrect... Secondly, even
it the solar radiance should cease for a time, that of course, we will recognize
thousands of years earlier, then nothing hinders us from flying to another sun and

1iving there until its extinction... There are stars which are 10 times# largar

#Diasater of Sirius is 14 times greater than the solar diameter.
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tfag.it, and by your theory such starc zhould shine at least 1,000 times longer
than the Sun,.. ‘

We should wander from star to ster bocausa of their extinction, until the sams
stars would reignits with new light, more sbundant and more bezutifui...*

— But how could this be, — I objucted, — interstellar distances ars so
terrible... When will you reach another hearth, another source o’ life, if 1light
travels months and years for that?

— Light takes years to travel, and we are not in 2 state to move with such
speed, — they answered. — On owr "necklaces" 1= obtain speeds similar to planets,
i.e., upto 100 kilometers per second and more. Thus, if light travels years, we
"ecrawl"” the same distance within thousands of years; if it travels months, then we
would take hundreds of years.

~ How do you live for these thousands of years? Could it be by weak stellar
light which accompanies you during your gloomy journey?

— No, we live by reserves of solar energy, as you live by it constantly,

- This means, you are then transformed and fed in our manner?

— Not at all. We only convert reserve energy into light which support our
life like the Sun, This is similar to the way ycu transform solar energy, concealed
in carbon, into mechanical work, and this latter one into electrical light.

— How much energy is necessary, how much reserve for a thousands years and

for a million beings?

#According to hypothesis of Boskovich, accepted with insignificant rorrections
by the great Faraday, matter consists of centers of forces from mathematical points
connected between each other by attraction or repulsion, whose law for molecular
distances is unknown. And if this is so, nothing hinders matter infinitely toc be
solidified. This solidification can serve as an inexhaustable source of energy
given off by Suns in the form of heat and light. For instanrce for a long iime
water was considered incompressible, and what happened? According to Cai’iet,
water is compressed proportionately to pressure, as gas only 20 - 30 times weaker
than air compressed upto density of water. Experiments were produced upto 705
atmospheres. There is no basis to accept limited compression of bodies. In the
same way are compressed also solid bodies (Buchanan). Thus,the pressure in the
center of the Sun should solidify steel 600 times.
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' | _m Thess rasarves are carried without any effort, in large quantities and lﬁ;;

.l FIRST LINE OF TEXV
‘ itless tize, the known principle of inertia, And fcr each of you the reserve of &

thokisand ysars of food is small, and for us even sraller. A cubic Kdlomster of !
grain contains & thousand year fesding for 3 million psople; & fen-verst cubs has
a ressrve for 3 billion people. Such a reserve on our rings and '"necklaces' is
| prepared by the Sun in several seconds. Finally, we can exist in & state of blias-
ful lothargy, and thousand years in this half sleep pass for us as mimites, liks
your deep pleasant sleep.
Such & state requires only definite temperatwiv and compsratively little light...

kl. Return to Earth. How many years passed, I do not know. The time has come

to leave my kind geniuses.
With my human and sinful heart I become so attached to them, to their life, to
their situation and to their generosity with which they constantly surrounded me...
I found them beautiful, as old precious vases, I powed before them as before
the highest products of the human mind and heart... «<...>.

Yes, my friends, I told you many wonderful things, but I did not relate even a
millionth fraction of what was in actuality...

What I saw and where I was! — 1In one solar system. And how many such sys-

tems? - In one Milky Way there are a billion of them, And how many Milky Ways?
Who will answer this?.. The world is infinite...

VIII

Energy of the Sclar Rays

42, Its complete energy. We said (descriptions 3 and 4) that if one ware to

imagine the Earth as a pea, the Sun would be a healthy watermelon, situated at
distance of 180 sieps from the pea-Earth, From this it is seen how comparatively
" ingignificant is the quantity of solar energy allocated to the Earth,

|

I
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ﬁpargy of all the beams, however, emitted by the Sun, is so great that if ws
convert it in full into mechanical work, then it, overcoming the strong attraction
of parts cf the planet, would decompose them mechanically into a mist within a very
short interval of time., All the more easier it would change their form, giving
them the form of a cube, pancake, ring, etc.

We will note here two things: first, nc physical energy passes in full and
without remainder into mechanical energy, but one can design motors which in a void
transform (epproximately) 1/5 of solar energy into mechanical work; secondly, I do
not concern myself here with methods of dividing parts of the planet or change of
its form, I only assume that these are the methods which are perfected to such an
extent that with this process the work of beams is utilized completely.

A1l the following presentations will be considered as similar, practically
impossible conditions.

Our greatest planet, Jupiter, decomposes mechanically into infinitley rarefied
mist# in 115 years; full solar energy decomposes the Earth in four days; the Moon
in 3 minutes; & planet or satellite, twice smaller in diameter, decomposes faster
than in one second.

This energy is in a state to heat up to the center a cold (by assumption) globe
to 3,000° C in twenty~four hours. It can heat a mass of ice water, equal in volume
to Earth, to J00° C and then to convert it into steam in the course of L hours,

Its three day energy corresponds to energy of carbon, equal by volume to the
Earth (density of carbon will be considered equal to cne), during its combustion
in oxygen.

In one second it gives more strength than food gives, prepared for subsistence
of two billion people (greater than the population of Earth) for 25 ~dlljon years.
lere you will imvoluntarily exclaim: what wealth our Sun gives forth every

second, but we do not know how to use it, and it goes past our hands!

#Comparatively insignificant cchesive force of matter (adhesion, etc.) is not
taken in acccunt hare.
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o7 (hvater glabe decomposss chemically by scler energy into its compound olennnt;
(h:hrogan and oxygen) almost in twenty-four hours. i
' The complete snergy of the Sun, converted without remainder into mechaniczal
work, can impart to the Earth in 1l hours its diurnal rotation around the axis; to
an asteroid with a diameter 10 times smallar, the same diural motion {ihis means
| complete revolution in twenty-four hours) is imparted in half a secord.

Forvard motion of Furth around its axis is obtained in almost a month (0.1
year); however, the motion of the Mocn around the Earth takes 3 seconds.

Particularly great is the energy in relation to formation of smill planet-aster-
oids which it rubs, presses, gives them any form, decomposes into mist, decomposes
chemically, gives forward motion, removes from the Sun, brings them to it, causes
to fall on it, casts into limitless space <...> within a few seconds or fractions
thereof., And our Earth itself in comparison to it is nothing: solidification of
its atmosphere into liquid, decomposition of planets substances of all kinds —
chemical, mechanical, and physical, — the formation of any form or motion, — this

is all a matter of many days, months.

L3, Part of energy cbtained by planets, Howsver, planets use only a smali

portion of solar energy; thus, *hs Earth obtains it from the Sun 2 1/2 billion times
less than it is dissipated into space. And all the planets united obtain much less.
Saturn, for instance, not considering its rings, obtains almost as much as the Farth;
Jupiter — about 4 times more; Mars — about 8-9 times less; Venus — about 2 times
more... 5o at least 100 million times more is lost than is utilized. Yes, and
how it is utilized!?#

We will assume that the solar beam energy, falling oa Earth, equally distributed

on its surface, is completely converted into mechanical work; then for each square

#If one were assums that on the average each hectare {dessiatine) of Earth'a
surfage in one year gives 2 tons (120 pecods) of grain, sugar, and similsr mutrient
substances, it would appear that only 1/5000 of solar energy is utilized.

p———— .
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' ggé?f\@herq will be 1/2 horse power, acting continucusly, day and night; for each ;

' square of 5 sagenes in length, in other words, there is 75 horse powsr. With the
work of these imaginary machines a layor of water 1 meter in thickness, equally
covering the whole Earth, rises from it tirelessly with the spsed of 5 centimeters
per socond; in 24 hours this mass of water raises upto heights of 4 versts (4.32
kilometers), and in 3 months sets outside of the atmosphere's limits (300 versts).

This work exceeds the work of all people at least 17 million timss; if for
each squere meter of surface of the Earth one would place 5 healthy workers capabls
of working untiringly, their work would be comparable to the work of solar bsams on
Earth, In practice, mechanical work of beams is much less; it produces winds, move-
ments of water... a large part of it converts directly into heat, which radiates
into celestial space.¥*

If the gravity on all planets was identical, then mechanical effect of solar
force everywhere would be the same, i.e., on each planet half a sagene of layer of
water would rise continuously with spsed of 5 centimeters per second; but or the
Moon, for instance, the gravity is 6 times less and, therefore, this layer will pass
almost 1 foot per second. Hence, it is clear that on small planets the relative
action of beams of Sun is much more noticeable.

The whole Earth is mechanically decomposed by erergy, alloted to it during
26 miliion years. Isn't it true, that I stunned you with the might of gravitation?
Actually, in large planets it is very perceptible. But we will take smill planets.
Por instance, the Moon is decomposed already only in the course of 170 thousand

years: and that é-verst asteroid,¥# which cur eccentric concocted and described

#With time all mechanical and chemical work of the Sun is converted into hea..
Kardly anywhere are there accumulated peat bogs and their facsimlle presenting
potential solar energy. Earlier these reserves were accumulated more intensely,
forming powerful layers of coal.

‘ ¥0r planetoid Agata, assuming that it has spherical form and ths average
density of Earth (5 1/2).

p—— - =
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(dsacription 31), — ensrgy of reys obtained by planet, — decceposss only in a
weak; the subsequent asteroid 56 kilomsters in diamster, — in 20 years, another
stiil large ons (560 iilcoeters) — in 20,000 years.

But we zaw that small asteroids, having the possiblilty of forming & ring
around themselves, can use also inccmparably high energy of the Sun; if cne were
to allow an increase of surface, orly by 100 times, illuminated by normal sclar
beams, then also the given times will bs extraordinarily reduced. For instance,
the decomposition of an astsroid 560 kilometers in thickness will only take 200
years.

The pesriods for alteration of planst into &ll possible forms would be less
than shown. Time of alteration into a revolving thin disk, composed of rings (sim-
ilar to rings of Saturn), rotating with different speed and overcoming by their
motion the forcs of atiraction of their parts is also less than the given numbers.

Howaver, during conversion of the whole planet into & ~very thin and, conse-
quently, wsakly revolving disk, the work is only slightly less.

Although the existence or, more correctly, the formation of rings around a
large planst, similar to those which Saturn has is inconceivable, dus to extensive
speeds which they must have so that they would not fall on the planet (or be
destroyed oy gravity), and also due to resistance of atmosphere of the planet
(whence it will be necessary to start the process of motion) and, probably, dus to
a great number of other causes, — nevertheless, wishing to give a concise idea
about the relation of solar energy, obtained by planets, to energy of gravitation,
I relate here results of calculations of such kind.

A disk 1 centimeter thick made from material of density 2 (almost the density
of aluminum), consisting of a whole series of rings revolving with various spseds,
and having a diamster 10 times larger than terrestrial, is formed around our planet,
by energy of beams obteined by it during three years (2,63 years).

If one were to take into account that with the increase of m.aber of rings, or

dirension of disk, there is increased also the force which forms it, then time of
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}fs creation will be much less.

A similar disk on the Moon, with its diemeter of 10 lunar laterals, would take
a LO-day operation.

If one were to deccmpose (mschanicelly) planets to the very center, i.e.,
fully, and to use the continuously and rapidly increasing surface of the disk as a
[capacitor] of solar work, them, it is understandable, this decomposition can be
accomplished & time, by far not as terrible as given by us. The Earth would have
beer decomposed not in 26 million yes:;-s and the Moon not in 170 thousand years.

And these periods, theortically, could have been shortened a thcusand times,

I repeat that all this is pratically impossible, and even if it were applicable,

then only tc small asteroids not surrounded by atmospheres and being some hundred

versts <...> in diameter,
IX

Gravitation as a Cause of Speeds of Celestial
Bodies and Their Radiation

LL. Formation of Milkv Ways and their rotation; formation of Suns with planets

and their satellites; their rotation., The original nebula under the influence of

thickening of matter by gravity force, was divided into an infinite number second
order nebulae. These were divided into a great number of third order nebulae, etc.,
similar to how the external layer of Earth, compressed from that heat and loss of
moisturce, cracks into big and small parts or how a contimious m2ss of steam, con-
densing in the air, forms drops.

We cannot resolve the quest.on, from what order of nebula was formed our disk-
like Milky Way and group of stars which are similar to it, seen from Esrth because
of remoteness more or less as round specks of mist.

For simpl_city, we will consider the nebula from which developed the Milky Way

and a heap of stars similar to it, the first order nebula. Hence, the Milky Way
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& gecond order nsbula, and the nebula from which there formed the solar |

. FIRST LINe O* Tl
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syétan and ones similar to it, — third order. I
| I ask: when the first nebula, not having, let us assume, general rotation,

vas divided into parts, could they, with this burst, have obtained & general,

although extremely weak rotation?

_—— e

J£ two men were attracted to one another through their hands, it is obvious
that, besides forward motions, they would have immediately picked up the rotation
and be destroyed by friction against the soil. Tilt with your hand and make the
pendulum, which was hanging on & thin thread, swing in such a manner so that it
does not rotate,.. It is impossible to throw or to meve an object so precisely,
that it would not obtain at least the slowsest rotation.

Kick a stone on smooth and pure ice and you will also be convinced in the same
thing. Theory of probability does not allow cthat during burst of nebula, its parts
would not obtain reverss rotations.

The rotations of all parts in one direction (assuming that the first nebula
did not rotate) is not permitted by the laws of nature, but reverse rotatione ars
more or less permissible and are necessary.

Thus, nebulae of the second order, curing burst of main nebulae, obtained
rotations which no matter how small they were at first, by measurs of their thicidng
increased more and more, Having several msters of speed in periphery {on edges),
they incressed this speed a thousand and hundreds of thousand times, when the diamo-
ter of the nebula, due to thicking, attained dimensions of the Milky Way or stai
clusters similar to it., This conclusion is strictly mathemati_ial. The work of
rotation is obtained during thickening of matter, the potential energy of gravita-
tion, whose reserve according to theory, is infinite.

- But in fact do the stellar nebulse and Milky Way have similar rotation?

Their disk-like form convinces us of this; solar motion to the constellation

[4

—af Hercules, i.e.,, almost in the plane of the Milky Way, confirms the sama.
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. kgt us go further, and assuma that the nebula of the sscond order, Milky Way,
for instance, in turn condenses; there occurs its turst into billions of nebulas of
the third order, each one of which serves as an ancestor of the planetary system
with a central star — the star, or sun, at the head.

Here, of course, there should occur the same as during burst of the nebula of
third order; for instance, that which served as the ancestor of our solar system,
obtained more or less weax rotation, which is added to the general motion, although
also rotary, but with such at comparatively huge radius of curvature that this
initial motion can be considered almost rectilinear, Thus is explisined not only
the forward solar motion faround some center, somewhere far away, in the Milky Way),
but also the rotation of Sun and all planets by known law (description 5).

¥eak rotation of the third nebula is strengthened by measure of its thickening.
But during this thickening there occurs its usual burst into parts or rings, which,
bursting, in most cases form spherical masses or ancestors cf planets with tlsir
rings and satellites,

With these, at first spherical, nebulous masses of fourth order there is
repeated the history of bursting described by us anc acceleration of rotation, wherse
upon there are formed bodies of fifth order — ancestors of planet satellites or
rings such as we see in.Saturn.

This theory, proposed by Laplace, excellently explains the moction and rotation

of the Sun, planets, and their satellites in one direction.

45, The grandiose picture of the Universe created by the life of wonderful

beings. Not concerning ourselves for now with gravitation as causes of radiation
of suns (from afar — stars) during millions and billions of years, we will pay
attention to the grandiose picture presented to our mental glances.

Telescopes in one Milky Way count up billions of suns. But how many of similar
Milky Ways, whose huge totality constitutes only a sand grain in the creation of

the universe?!

An infinits number of stars, or suns, glittering (if one were to approach them)

even brighter than our Sun, are surrounded by an even more infinite quantity of
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