




i look up and see many of the same nebulous specks around. These are other

Milky Ways. I see neither stars, nor the Sun around, but onJly some of these specks,

barely white... I fly through the whole group of specks, which I cast behind, in

one heap. The heap decreases and disappears... Complete darkness... Could this

really be the end to everything, the limits of the world?! Not so! We fly faster

in that same direction: and here, from the darkness there stands cut another group

of specks - not those tnat 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?!.. <... >

II

Universal Attraction

12. How weak is the mutual attraction of terrestrial bodies. 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.

Alth ,gh there were many attempts to explain universal attraction, nonetheless, all

these explanations were not satisfactory* andtherefore,were cast aside. Further-

more, they introduce such principles, which were no more understood than the mutual

tendency of all bodies at a distance. Some inexplicable principle had to be taken.

It would be better to take 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 attractien 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 Lesage's, in 1818.
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from its spherical source. But apparently, there is very little in conmon between

gravitation an2 such partial forces. In actuality, gravitation does not disappear,

is not exhausted, does not depend upon temperature and illumination, and does not

require time for its propagation. To the contrary, for example, an incandescent

or luminescent object would be attracted to the Earth with an inconstant force,

i.e., would weigh differently than on one has yet resolutely observed. And also

different parts of th6 globe, which are heated differently, would reveal the tend-

ency to burst or to distort. tie form of Earth. The Earth and the Moon, being

physically different. could noz 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 action.

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 milligram is the weight of the smallest drop of water,

1/4500 zolotnik). Even if this force will bend a hair one meter lng 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 (61 pood) and a ton in spherical form, at a distance of one meter in

their centers, are attracted with a force of 6 2/3 milligrams (1/670 zolotnik).

121. Force and law of attraction of a given mass depends upon its form and

density. Do not think that the gravity force of a given mass 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 the attraction of mountains.
Era's experiment is also known - in mines.
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spheres or material points is attraction proportionate to the composition 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 hence, also an infinite mass, should 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 square field 1,000 versts, in length and in width, and 1 arshin in thick-

ness (its density should be equal to the average density of the Earth, or 5.5). A

man, walking 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 b versts in thickness (description 31).*

So that the infinite material plate of the density of Earth would render

attraction equal to the Earth's should be 4 thousand versts in thickness (2/3 of

the terrestrial radius).

But then the attraction of such plane 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 tube or again turn into an

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

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

* Agate.
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Disintemration of the spherical planet also depreciates the attraction on its

surface and inside it; for instance, decrease of density, without disturbance of

mass, decreases 8 times the attraction 4 times; disintegration 1,000 times depre-

ciates weight 100 times.

Sometimes arbitrarily huge m.ises 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. External

attraction of the sphere, however, is inverse to the square of the distance from its

center.

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

We know, how striking the celestial bodies are in their dimensions, and only they

clearly reveal 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 lifts 5 poods and jumps over a chair, on the Moon he could

lift a 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,

*Valid 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 lift homes, jump over the highest trees, belfries,

woods, wide ravines, and quite sizeable mountains, depending upon the dimensions

of the asteroids on which he makes these experiments. Finally, on aerolites,

several tens of sagenes in magnitude, he does not notice weight at all.

The gravity force on various planets limits the altitude of mountains, bild-

ings, and organisms. On Moon the mountains could have been 6 times higher than on

Earth, and if they were euual to the terrestrial ones, this is only by chance or

due to friability of the material of ths lunar mountains. After all, even on Earth

the altitude of mountains does not attain maximum. On asteroids, 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 ^orm of a disk, ring, etc.

(This is one assumtion: their form cannot be distinguished in a telescope and

this conclusion we made partly theoretically, partly by the extreme changeabi2.ity

of their light force.) Revolving, they reflect more, the smaller the quantity 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 a 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 belfry and higher

are free: a giant, reaching with his hand the top of the Eifel Tower, and weighinig

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 there could live only Liliputians 1 1/2

vershoks high (6.6 centimeters).

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

clusions are strictly mathematical.
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The influence of weight on the form of a planet is c-pl ca d by heir roa-

ticn around their axes.

Due to rotation, al! planets and Sun are rore or less Dressed in the direction

of their axes. 1f the rotation -as continuously accelerated, the planet would at

first be turned into a flat cake, then into a ring with a central spheroid; the

ring crIld burst into parts, revolving around the center of the body.

Thus, perhaps, Saturn was formed with its rings and other planets with their

satellites; thus, perhaps, was also formed the whole planet system.

i. What would haDDen to the Earth if the Sun ceased to extend to it its

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

their planets and does not allw them to escape into infinite and cold space.

If the Sun, like a rope, did not hold the Earth, then a year would not pass

by before everything living and everthing unprotected on it would perish; the Sun

would be turned into a very bright star, whose lumi.nous intenisty. and heat would

be 37 times less thanu that of the present Sun. In 2 - 3 yeaas the temperature of

the atmosphere and external parts of the planet would differ !ittle from the ten-

perature of celestial space (200 degrees below zero); subsequently the light would

disappear, and - the last consolation - reminding us of the playful electric sun;

there would remain an icy night with a beautiful but sad sky. Oceans would freeze,

and the air would condense into liquid and would destroy man, trying to get warm

in burrows as a 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

smll - they would again immediately lose it, for which tvo or three years would

be enough; in such a short interval of time, the pershing or smoldering life would

not have ti to get back on its feet.

So this is what kind of a role gravitation plays!..
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It decreases raDidl with distance, as light and sound, heat, and ragnetism

and by the same 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

Earth but lying on the very surface of the Sun; nonetheless, this force is enough

to change the natural rectilinear motion of the Earth into circular motion on more

exactly - elliptical.

Celestial ocodies, moving very fast, cannot be retained by the Sun for a long

time; 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 bad window glass).

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

When we go away from a candle, its light weakens; the force of gravity is found in

absolutely the same dependence on the distance.

Wit,;.drawing from the candle to 10, 100 versts, w will finally lose it from

sight; similar to this, withdrawing sufficiently from the source of gravitation,

our sensory organs will absolutely lose the ability to determine, or at least to

note, the infinitely depreciated gravity force.

Interstellar spaces, especialy the space between "specks" of the Milky Way,

are namely such.

Even between stars, the gravity is at least 100,000,000 times 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 that which man obtains on Earth when

jumping the height of a table (5/6 meter).
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Between the specks of the .dI2 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 of stars is so great (description 10) in

comarison to the influence of gravitation that their path even though curved, the

curvature is quite minute. Perhaps, the sars are not in a state to emerge from

their own cluster - from the sphere of attraction of their Milky Way, - however,

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

them. Although there are a nwaber of "double" and even "triple" stars ("hybrid stars"),

or stars revolvi-ng one around the other iLke the Earth around the Sun or !lke the

Moon around the Earth, and comprising systems similar to planet systems, except that

they a re composed of self- illiLina-ting members, nonetheless there are exceptions

that occur thanks to the relatively negligible distance betw'en 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 or outside of it,

nearer the Earth. There can be no deficiency in such planets in any 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 atmosphere, 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.

And thus, we are on a planet several tens of meters in diameter; it is possible

to disregard its gravitation, actually, for instance, 6 sagenes in diameter (12

meters) and with an density equal to average density of Earth (5.5) such a planet
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reveals at its surface an attraction 1,000,000 ti-es s ller than terrestrial

attraction.

The question is: will our small weight change on this planet under the influ-

ence of gravitation of the Sun?

Sun transmits to the planet known notion; 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 rc't touch its surface prior to the action of 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 gravitj 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 remember 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 oir planet, and the flow is the attraction of

the Sun.

Hence, the apparent absence of gravity can be encountered on every little

asteroid several sagenes in size. However, also the L.rge 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 any mechanical

action on bodies locatid 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 between orbits 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 aid let's imag..rr 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 environment to such an extent that he cannot find

a more 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 Phenomena 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 foreseeall 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 i. 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 does 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.

It is further possible to assume that the terrestrial world 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.
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One wa.y or another, w.e live in an usual situation, - ory g-ravity is lacking.

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

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

This is how it was. I awoke with the terrible sinking of the heart which occurs

during a fall from heights. I threw off the blanket and see that my bed stands like

a column, 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

elasticity together with the blanket, and he was actually on the ceiling but could

not cover himself on all sides and shivered from the morndng freshness.

I almost did not have my blanket, somehow it stuck to the bed, and I myself

hardly touched the mattress.

It seemed to me all the time that I would fall.., my heart would sink... 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 qi te smoothly I flew to the opposite wall... and my heart

again starmed to beat disturbedly... I ceased to 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; I

bumped against all objects and with all parts of e, I set everything into motion.

The room floated, it rose and descended like a balloon, - it departed and then

bumping against me, went onmrd... Everything in my head was confused and still -

there was this unpleasant sinking sensation...

Wishing to get various things, to get dressed, 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 "ur- entionables" in friendly embrace with a hat, a

frock-coat and scarf floated, twisting and vibrating beautiflally; boots and stock-

ings were in different places; you reach for one thing, and another will get hidden

in some corner, enjoying there the solitude...

We were heading bad] : where it was necessar7 to go, and throbbed like flies

agai-nst a glass tube.., forgetting to hold ourselves and hold the necessary articles

of clothing that were still not on us, and here, together with half pulled-on

trousers, tumbled, forgetting to grab the frock-coat and attracting new problems.

Books on shelves, all sorts of trifles - it looked like everything became

alive and 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 ch&irs, 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 object dangling in our faces, getting entan-

gled on the nose, tickling the ear, and hair, with extraordinary rage, as if being

angered and aizi.g at us for our impudence, it flounced around like one possessed,

from corner to corner, striking us and upsetting objects, causing especial disorder

by its motion. Gradually it calmed down, pushed only some doll over, - well, as

though ssy~ng, "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

oscillating sphere, and then broke into pieces from blows, and, at last, adhered

and ran down the wa-lls. In other rooms also 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, however, we noted a slight wandering.

In contrast to the mess in the home, the garden looked as always: ile trees

were green and were swinging, grass was whispering, flowers smelled fragrant, and

their odor reached through the screen of the open 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 familiarized wileh 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 feels 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 (subjectively. 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 to the contrary,

a body in such medium, not having motion, never receives it without the action 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 leapt effort is sufficient enough; an insignificant puff

of air, in order to shift an object from its place, to force it to rush eternally

in one direction 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 succeed when, you yourself can't even be

held back.

While you hold the samovar in your hands, - everything is excellent - it

stands; but as soon 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 involuntary and inconspicuous vibration of your hand, and after some time,

manifests this motion.

If our bodies have gradually quietened 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 brokp- 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, not 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 became lower - somehow vanished. Further-

more, from moving of hands and legs (against air) I began to revolve. To me it

seemed 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 became 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 I long ago thought, while lying on the grass and looking into clear space,

happened: "And what if I ll fall into it..." And here I am falling, and oncoming

air 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 efforts,

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... and 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 our 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 sliding 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, Ad,
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turning around them several times and twirling, like birds, sitting down, after

swaying on a thin pole, we remained there,

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 lie moionlessly, 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 hartly could fly, with such an initial speed, beyond the limits of the

atmosphere. However, calculation shows that the motion 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, transi itted

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.., emancipation 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, smetimes great in size, colliding with a man who did not know how to
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move out of its way, drenches him with water from head to foot., 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 bii'er...

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

go... Everything crawls spins around, exhaling shouts of terror or astonishwent...

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 subeloud 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 into this precipice, but fly over it

like a cloud, like a bird, or like fluffs apprehended by strong wind. Sometimes

we bumped easily against a wall or hill, then we were driven back parallel to it

and flew over it so inconspiculusly, as if it actually waa lowered for us obligingly;

on its edge we grabbed at grass, shrubs, and stones, changed our direction and

again flow horizontally.

But the 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 more to the new conditions. The animals perished

from their limited understandir6, the plants were saved due to the complete absence

of animals.

In the meadows of the forest we repeatedly encount ered beautiful dancing games

of men and women. AL heights of the flying larks there resounded singing and music.

The bodies posed beautifully. At times we doze off, and such dancing games bring

you mentally to a dead-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, was 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 mch further than it was earlier.

The predatory ones were still worse off (the non-flying ones, - the flying

ones, although 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 not avert their inexorable fate. It also happened, how-

ever, that an animal flew within an arshin of a predator, which in spite 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 wardi'; 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.

IV

Hater of Gravity

(Somewhat humorously)

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 not 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, furtherz~ore, 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 globe,

voyaging around would be a mere trifle...

- But you must understand that everything will turn into chaos, - 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 ob;jections, saying that they did not want to -nderstand him.

Then he wa., 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 r-asonded. "Happy

Arcadia I did not invert, but such a 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

convenience of means of communication. Prior to Columbus, America was inaccessible,

in spite of the comparatively small distance; now from Europe it has been reduced

to 5 to 7 days; secondly, why do you think that creatures cannot live without

visible breathing? Why couldn't people become adapted 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 Erth'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 perish; why

adjust to the new life?..

Finally, gravity may be destroyed on the very Earth... Don't you know that

even 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, nmch of his fantasy appealed to me because of its scientific

and philosophical connotations, and the wealth of examples an, thoughts stimulated

by theme

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 sun! ..."

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

will use them moderately and at our own disposal.

V

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

24. Increase of gravity in rotating media. The increase of relative gravity

ir, 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 Zhe 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 incorrect; measure of withdrawing they show consecutively,

10 1/2, ll, 12, 13, 1... pounds; at the same time we feel somewhat uncomfortable,

bloated; legs, hands, and head feel as though lead has been poured into 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 paraboloid of revolution 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 globe.

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 surface of the vessel.* The terrestrial seas and oceans

are bounded by a convex surface, here however, by a 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 tGhe
liquid to be bounded by the surface of the paraboloid of revolution. Assuming
uniform rotation surrouiding complete silence, the absence of concussions, from
verticality of axis of ro %tion, we will obtain an excellent reflector or concave
mirror. Having used Mercur;. couldn't we apply it to the device of Newton's
roflective telescope? This m.rror 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 verats

from us on other planets, with greater gravity. This artifical gravity would also

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 oar 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 everywhere 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

vessel 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 be transferred to the Sun, assum-

ing, of course, that it is cold and has a suitable atmosphere. It would be inter-

esting to know what increase of gravity would not be harmful for other, bigger

creatures, and especially for people? These experiments are not difficult at all.

The weight of a chick I increAsed a few times (I do not remember how many times;

five times, 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 obtain also with motion the purest mathematically

identical medium of relative gravity, those phenomenon will not differ from natural

gravity uuider any conditions at all.
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For this, the medium in which we wish to obtain artifical gravity, should be

given uniformly accelerated and straight motion. It is understanable that in

practice such motion can continue only several seconds or - at the most, a minute.

If bodies fall rapidly to the &-ound, 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 weights,

we would feel during their motion either an increase of our weight, or a decrease,

depending upon their motion upward or downwards. The heavier one weight is in com-

parison 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 gra-.ity (with respect to skates or

carriage) is disturbed. Gravity decreases, and its direction is normal to 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, but with great variety: also with the increase 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 several seconds, and passengers, not being

in a state t-) give an account to themselves of the occurring phenomena, only feel

trepidation ana sinking, which are so pleasant for lovers of strong sensations.

Everywhere, where there exists nonuniform or kuiform, but curvilinear motion,

on all such bodies (aid relative to them) the gravity changes its direction and
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stress. Various kinds of swings and merry-go-rounds - places of apparent change

of gravity, which is also indicated by sinking, dizziness, etc.

Someone, somewhere, recommended 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 tower directly into a reservoir

with water, where it gradually would lose its speed and then would surface to God's

world to the common pl.asure 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 becaiuse

the gravity of Earth 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 much (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, hav-ng 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 a 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 smaller degrees depending upon
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the radius of the semicircle, but is approxiately constant. Upon lifting on a

straight or vertical rail, it again disappears; it disappears also during backward

fall, if t 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 times heavier than gold of the same size as the man); time of its

observation is slightly more 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 one 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 40 poods, and at a radius of 30 meters - 20 poods; such gravity, in a

prone position or in water (up to the neck), man, in all probability, will endure

without any harm for himself.

During still lower !all, 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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carpenter's work bench, ser-ng in case of need and as a
metal-working bench. On it there stands a small crimping
machine; on the left on the small table is an electrical
machine.



There are conditions at which also great increase of weight can be absolutely

harmless to ran, - this is the location of him ir. the uatr. it would be extremely

curious to rake such experinnts in the revolving cup (description 24).

251. Can the huran body endure the absence of gravity? The neans to protect

.ie body from manifestation of extreme force of gravit. Something similar the

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

We will imagine a big, well illumdinted reservoir with transparent water. A

ran, whose average density is equal to the density of water, tle being ir-rsed

in it loses weight, whose action is balanced by the reverse action of water. Wearing

special goggles; one can see as well n water, as in air, if the layer of water is

small and is clean. It is possible also to adapt an aparatus for f£rei breathing.

ut, nevertheless, the illusion "will' be by far not ccMlete. it is true, that ran

will be in equilibrium in any ulace of liuid; it is possible als with a smill

attach-nt to reach and an arbitrary stable direction of his body, bnt the resisance

of water is so huge that the motion given to the body is almost instantly lost;

actually, - it is excessively slow, b'ut then it is also inconspicuous to the e-yes.

Since such a position in ater is absolutely harmless, one ujald think that the

absence of gravity for an arbitrarily long tie -would be endured by -an writhout hac

consequences. Really, the absence of g.-avity destroys the weight of the column of

blood and, therefore, should increase the press-re of blood n the brain; but the

very same increase occurs also dur,ng subnersion of the body into water; alst the

sAme occurs also in a prone position; thus, the body does not experience anything

special, upon the destruction of gravity.

The most fragile bodies, placed in liquid, of equAl density to them, endure

without their disintegration the strongest blos by a vessel or on the vessel, if

only the vessel itself were whole.* Whereas, during these blows the relative

*Regarding the accuracy of the aforesaid, you can be convinced personally. We
will take a glass of water, a hen's egg, and salt. Place the egg into the water,
and add the salt to the glass until the egg starts to rise from the bottom to the



weight in the vessel, altheugh briefly, increases several hundreds or thousands of

times. It is kno-i that all that is weak and, delicately arranged - embryoe

brain - nature places into liquid or liquid surrounds it. Couldn't we also benefit

by this for our various purposes?!.

26. Apparent and prolon2ged destraction of terrestrial gravity is practically

impossible. We will offer more eymples of apparent formation of a medium without

gravity, but for a prolonged time.

An imaginary Earth satellite, like the Moon, but arbitrarily close to our

planet only outside of the limits of its atmosphere, that is, 300 versts beyond the

Earth's surface, is an exaile of a medium that is free from gravity with very small

=ass.

p-hy is it close to the actual Farth, while bodies on it or close to it are

apparently not subjected to its action? We will explain this in description 16.

.the ellbcw is near, but you can't bite it." Actually, in spite of the relative

proxiity of such a satellite, hos would one climb beyond the limits of the atmos-

phere to such a satellite, if ever it did exdst, or how could the terrestrial body

be given the speed necessary for the excitation of the centLIfugal force destroying

the gravity of Earth, when thds speed should reach upto 8 versts per second?

If it were pssible to construct a train, moing on the Earth's equator with

the speed of 8 versts per second, in the railroad cars of this train gravity l.ould

be destroyed by centrifugal force; but, unfortunately, air will not allu" motion

with such speed in any case.

[FOOTOTE CONT'D FROM PRECEDM PAGE].

surface of the wter. Then add a little water, so that the egg is ir "quiiitrium
in any place of the vessel, i.e., so that i.t, being in the middle does not rise
upwards and does not descend to the bottm. Now 5trike the glass boldly ag&Lst

the table as strongly as the strength of the glass will permit, and from this the
egg will not be agitated. Without water the egg, of course, with the weakest blows

w instantly crack. Thsae experiments are described by me in volume IV of the

proceedings of the Moscow Society of Natuzmalists for 189l
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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 decrzaases 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 ii times more).

During ascent on suzh a tower, the gravity gradually decreases, not changing

direction; at a distance of 34 thousand versts it is absolutely destroyed, 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

Earth, which he sees above him.

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

guished ones.

1) On Hercury and in the approximation of Mars the critical point will bs 6

radii of the planet, or 3 radii of the Earth.

2) On Venus - almost like on Earth.

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

4) On Jupiter - 1 1/4 radius of Jupiter (counting from surface of the planet,

as in all these calculations), or 14 radii of Earth. The new satellite of Jupiter
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is only 1/4 radius3 further of the planet.

5) On Saturn - 4/5 of its radius, or 6 radii of Earth. At this distance, oil

more correctly, somewhat nearer to the planet, the ring of Saturn starts.

6) On the Sun, its attraction is destroyed by centrifugal force 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 tid!; suffice for a long time! Furthermore, with dimensions

of the gun even being several ver-ts 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

a close distance from Earth, apparently outside of its influence; whether the speed

of the missile here small or great is of no consequence (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 needed

a speed of ll versts per second; so that it would depart forever from the Sun becom-

ing a fleeting comet there is necessary a 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 to

fix them horLzontally 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 possibility of

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

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

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

- Air in a 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 small expenditure of work with small speeds extraordinarily

quickly increases and becomes an unbearable burden.

Thus, with increase of speed by 10 times, the work dissecting of air in a unit

of time increases 1,000 times, and with a 100 - fold increase of sesed 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 expenditure.

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
cooling.
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- You said - he continued - that motion of an equatorial train with a

speed of 8 versts per second is impossible owing to resistance of air, and for the

same reason there is impossible al-o destruction of gravity in the coach of this

train...

- I indicated - I objected - the resistance of air as one of the main

causes of the impossiblility of such speeds, but 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 force?

- 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 wonderful

conditions of a medium without gravity!

- All 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... Don't we see on the globe 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

creatures there is needed oxygen, then also its extreme degree of rarefaction does
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not play a decisive role - does not negate life. Thus, its solution in rivers is

not denser than 1/140 the density of the atmosphere; and this turns out to be suf-

ficient for sustaining life! But such a density and correspondingly small pressure

is not difficult to preserve in closed and thin vessels.

- Let us imagine a glass sphere, several sagenes in diameter and supplied

with a strong safety screen out of steel wire. Or let us further imagine, with

relatively larger dimensions, a steel a sphere with a continuous series of apertures,

closed hermetically by pure and transparent glass plates.

We will place there a little soil, plants, oxygen, carbon dioxide, nitrogen,

moisture - and all co.iditions for existence of animls 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 more the natural is replaced by the artificial!..

- No! Prove that organisms are possible in a 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 si.mnits 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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nor~ml to their direction and at a distance of the Earth, gets 2 - 3 steam horse-

power, replacing the continuous 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 Sm, 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 exists 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 a.,d never being exhausted.

*Green grains of chlorophyll are found in radiolaria; radiolaria - are small
unicellular arxmals, found in large quantity on the surface of the sea; chlorophyll
is found also in comparatively big animals: in hydra, sponge, 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 see the same, oiy in a largr i

scale, on the surface of the globe. Don't the same materials srwve atcrr ly for

the life process of plants, animals, and man himself?

The Sun works, but the material all the same is not exhausted. Why do you

wiait 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 wAther as

mummies...

- 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, liquids,

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, illuminated by the Sun, serves as a laboratory for preparation

of force and life. If in a medium of gravi'ty 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 animal-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 by means of sound, voice? What about books,

letters?. Something similar, but auch 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 influ- of subcutaneous liquids of varied colors in extraordinarily thin vesselI,

which are the ones 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 Yars

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?*

I was on asteroids and on still smaller planets and saw life there. Oh, this

wonderful country! <.. > There were found wise creatures, which <.o.> 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 fruits, excellently

quenching hunger, and thirst.

Wnen 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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But that's not enough; when I wanted to see their life, they covered my body

tightly, without disturbance to its forms and freedom of motions, with a special,

comparatively thin shell protecting it from dangerous absence of atmospheric pres-

sure; they supplied me with vessels containing oxygen and various other appaimtuses

raking contact with my body and replacing, for a certain time, air, and food. These

apparatuses owing to almost full absence of gravity would not have been burdensome

for me, even if they were 1,000 times more massive.

Thus, I emerged from my dwelling and saw everything.

They were indifferent - whether to live in atmosphere or without it, because

gases and in general, all outside bodies 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 th~.s, 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 it, 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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Therefore, judging where I stayed, I required more or les protection from

cold. Inhabitants of that place, excessively remote from the Sun, had cold blood,

like our fish and insects, and u :e made from substances, which were hard to freeze.

29. My conversation with the natives.

- Where do you come from?..

- We migrated from other large planets.

- How did you get here and how do you live here in a vacuum, when your bodies

were adjusted to life in atmosphere?

- How we got here - this I cannot explain to you, it is complicated to such

a degree; regarding, however, the atmosphere, our bodies were converted gradually

and adjusted to life in a vacuum., as you have water animals which gradually turned

into land animals and nonflying ones into flyinb ones. In general, at first on the

planets there appeared water animals, then the ones living in air and, finally, in

a vacuum...

- ... > Please tell me how are you fed?

- ... > We are fed and developed like plantd - by the action of solar beams.

-<... > 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 uuUcls 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 dissolved in juices which flow through

our wings like blood of your body, and accomplish a thousand other chemical works,

as a result of 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 iices with new substances. ?nricheJ by them. these Iuices deliver each zzent

to our bc- .ll that is necessary for feeding; sxygen in weak che=ical ccund,

hydrocarbons and nitrous substances. Sizijar to this, does the Sun also to your

plants <...>.

%-t, tell re, please, how do you with such a s-ill surface of wings, so to

say, with such a srall field, get from it ithout eien any fertilizer, so rJch,

w-hile a hurar needs for susternce on Earth several dessia tines, tLat is, h-usand

times more?

- it's so, - one of the retives said: - energy of solar bea= in -cu-

is urusually strong; irtherrore, a more significant part cf it (/'6) we turn nLto

r>otential chemical energy, more than you do on your planet by =eans of yCor ple .s -

and it s-.> sffizz us fcr supporting the processe cf i4e. After all, it is

known to you that a snuare meter of surfae iluni ted =, bJea- s- cf Sun nor--IL c

Zt, priuces work ecuivalent tc almost 3 horsepower; out we are fur.her fr- the

.un and, therefore, receive 1rc_ it 3 - 4 times less energy. T hus, with total surface

of our wings less than, one sagene (3 - L square =eters) we have one day's wcrk,

equal to potential energy of 5 ki.logra-s of the purest carbon, assuring that it

aurLng its liberation burns into oxygen; a great Dart (5/6) of this energy heats

our body and the remaining part (1/6) goes for the formation of food. It's energy

corresponds to energy of more than 2 pounds of carbon. Very ruch food is necessary

in its ordinary form, so that it would liberate such energy (8 pounds of bread or

10 pounds oi 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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zmllri cue-y irdicates this circn=starnce. Hcvevsr, inf this ze~diiim where we Iive

there are no cl;,ims ari we are ,ed fresly.

- So that's why you have such beauti±u wtrings: they turn cut to be ycur

gazden, k-tchen garden, field, cattle yard. etc., because the- deve: all tht is

necessary for te table: and T earlier thought that ycu use the to fly...

- e can fly also without wings; in a Vacuu, -.-Ings for yc-ur type of ordinary

flying are useless. -Do the flies fly under the bell o- a =.eiuratic .ap, when te

air is . olt of it?

30. Further discussicn. .e- m.r3r-se. by these creatures ay their peculiar-

ities: they do n t drink, do nct eat <...>, it seezs -ta they are not _ arc do

not die. And al - with a Physical shell! Here are scme =ore of our rceasa-donis

to tknese tEnes.

Do vc- ever get sick? - T asked cnce.

- Very -arely: cne i n a c.ujsa.Pd every 103,C ,C years wil get sick.

- Do ycu ±live -hat long -

- We live _lke your =lants. 7here occur deaths with ..- ' vorable

concidence cf conditicns, bat very seldor; even f!e-er (ceaths) frc= iliness.

- How do you explain such a duration of 1ife, ai 'st i.rortality?

.ou ave certaixn trees iving for a mi 1 1enium, in spite of the fact that they

are constantly g-r.-wed by illness, conruered by parasites, tumbled, by winds and

gravity - and the stronger the more massive they are, more older. We are insured

against this even more so... Why shouldn't w live for a long time?! For this

longevity we are obliged to the cleanness of oir bodies, not having any infectious

beginnings: various cocci, bacilli, fungi, -which swarm your unforttnate body uncer

constant threat of destructicn; for this longevity we are obliged to the complete

insu Jation of our body from harmful elements owing to the surrcunding absolute

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

wonderful arrangement of our body which has organs, regarding which you -
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Inbitants of Earth - hAve no idea... We have spec.ial regulators of lives, which

stop 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 -lltiplying by geration (i.e.,

consecutive division of inusoria into two individuals) exhausts their rn,_grous

posterity rore and more. Namely, in such a uy: the cells of your terrestrial

body are exhausted: at first there occurs <...> increase of its volume - and the

body grc-s; then the speed of growth is delayed more and more, because although

the uber of cells increases its volume, due to degeneration, decreases more and

more; there cre s a -c-.ent -wen the size of the body ceases inzrease; this would

not be so bad, ii the ality of the cell (ana -various tissues of the body consisting

of the=) did not wcrsen 'with each new generation of born cells; old age sets in,

the bzdy reduces, its useful tissues are replaced by fat, the -walls of vessels
.nhcvh which flow juices of your body " weaken, burst under the pressure of blood

in varicus Dlaces of the body causing va-r icus illnesses and death. 11is death is

natural, "hap.. - fr-m old age...

owever, our tissue has the .ossibility of ;oining -ith other tissue and to

De tiplied by ger-aticn <...>. This is the merging of two cells into one, as

a consequence cf wtich the weakening tissues are reno.atec ana become young and

strong <...>; the regulators dc not let them, and they let them also increase to

a certain lirit; its over all size is not changed because the auantity of raterial

of each individual is unchangeable...

- Yes, we see, - said these happy creations, - that you cease to understand

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

extraordinary longevity and even physical iimnrtality. Take a glance at your

*Probably, with colonies of Stylonychia.
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humnity a a whole. In mass is it not imaortal?. Does this whole die, and even
r 7LO.

if it dies. then does the contin ti n its life have definite boundaries? Who will

say how many thousand or million years it will live?

Imagine humanity as a single existnce, like one of us, and make a comparison;

the similarity will be striking: your people are various cells of our one body;

your instincts, your love and, probably, your mind are regulators supporting the

existence of one wh3le and which do not let it (the oody) age and die; if one were

for coparison to take your whole organic world, with atmosphere and soil, the

similarity will be 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

doesn't the Sun nourish you, just like us? From without, from another world (per-

haps another planet), is not this great (although pitiful) organic body supplied

w.-ith water and food? iYaybe, you get a servant, money, special air?.. Nothing is

given and2 nevertheless, everything suffices and cannot suffice as long as the .un

shines and as long as the dimension of the "great body" does not increase unneces-

sarily as regards to inorganic matter. And these regulators, preventing its exces-

sive growth, you can easily imagine yourself... <...>.

- Our body, - said the natives, - depicts in a srall way the organic life

of Earth <...>. Thus also you - people - will be happy, and your generation will

not die ouL with wisdom on your part.

- This is true, huanity does not die and lives as one of your surprising

existences, - it is iimortal, - I noted. - But show me an example of individual

uncertainty of life on Earth...

- I can, I can, - interrupted one of my conversationalists. - You have

_Infusrria, and life in each of them consists in the fact that it separates from

Itself that which is similar to it - one after another, in consequence of which

(actually, not from this, but the dctails will go too deep) weakens, degenerates,

-da-mcases, and after several hundreds of births diminishes to a point where it
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becbmes unrecognizable, and it dies. But to this dying there approaches another,

matching individual, which merges with it into one whole... and after that - a

miraclel - it becomes younger, revives, starts to grow fast, attains normal growth,

again is multiplied, etc.

- Yes, yes. Something similar to this I read,* but you, one may 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 102 3 of existence, similar to ours, this number is 15 X 10 3 times more

than the number of inhabitants on your globe, considering it to be 2 billion...

- Permit me! - I interrupted impolitely. - From -where 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 grain, 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 Del'feb. The first made experiments with colony of Stylonychia,
the second offered explanation of first results obtained.
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-- e, -- continued the inhabitant of the asteroid, - belong to a group of
,R S7 Lr

planetoids that travels between orbits of Mars and Jupiter, and are quite sml -- '

abo t 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 which ". find in surplus, while excavating and smashing asteroids...

31. The planet from which one 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
eert oneself, to jump more actively, - and we Wll eternally depart from it and

never will approach it; we are liberated from the force of its graitation With

one good jump, which would lift us from the surface of the Earth only 4 feet - not

more (1 1/4 meters).

Only the Sun will deviate our direct path and will force 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 and catthing up to it from behind.

I ask you not to consider our asteroid as very little; its circumference is

close to 17 1/2 kilometers, surface is almost 10,000 hectares (dessiatines), size

is 92 cubic kilometers, and its mass is 6,000 times more than the mass of the

whole <... > globe.

*Such planetoids are perceived with extraordinary difficulty and only in the
most gigantic 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 settle

not, more than 3,000* terrestrial inhabitants with the"- wasteful economy <...>.

Here the gravity is 2,250 times less 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 because you are drawn to the ground with a force of

7 zolotniks, terrestrial measure; a massive cast-iron cube one sagene 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 doll weighing 7 zolotniks, 2,250 per-

sons is like one man, even less, since on Earth there is still added ones own bur-

densome weight, here it is not noticeable.

You stand on the surface of the asteroid firmly; by terrestrial (concept),

but your least movexent 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 Eiflfel

Tower. Weight 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 tree, then you will wait for the termination of this pleasure

several minutes 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 you, 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 yourself and jump up fast, as you jump (on Earth) from the grass toward an

*From the Sun the planet is further than the Earth and therefore, the energy

of beams the body is 3 times less.

-i04-



aprochina lady, you will instantly fly into space several hundred sagenes and

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

couplete bewilderment. You rise for about three minutes, and descend in the same

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

forevwr.

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 minutes: 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 movement almost does not depend upon gravity).

To run on the planet and even to walk is very uncomfortable, 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, so that the next step will be taken

not with your legs, but with your head, hands, sideways, any which -ay. 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 its surface, then it is better to proceed thusly: push away

with your legs in a prone position and in horizontal direction from any large stone

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, th3n4 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 centrifugal force overpowered the weight

of the planet. You become its satellite, its Moon, and cease to sense the influence

of gravity; you are in a medium of its apparent absence.
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Do not imagine that there is needed high speed! One jump in horizontal direc-

tion is enough, and the effort necessary for that is exactly twice less than for

complete removal from the planet; hence, it is equivalent to a terrestrial jump to

a height of 14 vershoks (5/8 meter). And the best thing to do is to obtain immedi-

ately the necessary speed (3.6 meters per second), pushing away stronger like you

do this in the terrestrial bathhouse, pushing away from it with your legs.

I will note that during any kind of jumps and flights (even on Earth, not

counting air), until you touch the ground, you are also in medium of visible absence

of gravity, just as during a journey around the planet. This journey is acccmplished

without any expenditure of forces (besides simultaneous 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 revorse 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 from

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

Der 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,
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i'uA to direction of beams of sunlight and therefore, it is never dspriv.

of ts invigorating force; by measure of the planet's rotation around the Sun the

moveent of the ring is artificially changed, and its "face" continues to look at

the celestial body; the speeds of elements of the ring are so insignificznt that

the change of direction of its plane can be organized not only once a year, but also

100 times a day.

The diameter of the ring is 10 times greater than the diameter of the planet

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 mi1lion 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 nuch 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 and 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 ever happened.

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

eter is equal to 56 kilometers,* 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, Talia, Proserpina - in
all around 67, etc. then there is a number of small planets increasing comparatively

evenly. Judging by the smoothness of this number upwards, one can think that it
also stretches as evenly downwards - invisible to asteroids because of their
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1dlnm tars. Since the planet is nea. to the described one, it uses the same energy

of beans of the Sun; however, it is able to feed, on its surface, nearly 800 million

inhabitants. It's volume is 1,000 times 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,nevertheless, 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; a bucket with water presses

a pound with the force of our weight.

The planet is solid 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 of 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 a 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

travelinL distance, is a complete trifle. Actually, there is no air, gravity 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 uphtrds 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

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

[FOOTNOTE CONTD 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 b.-en possible, on a very smooth road, to ride

also on bicycles, adjusting them somewtat to little gravity; but, with zeal, they

will leave the planet, and you, rotating together with your container, will fly

away into space.

For inhabitants of small planets there are special -methods and devices - for

obtaining speed, for stopping, and for protection from tumbling.

Around this planet, the same way exactly as also around smaller planets, there

rotates a living ring, obtaining energy from the Sun., sufficient for supporting the

existence of 20 billion inhabitants. Its population exceeds the population 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 meavare of theiz rotation around the star. Diameter of the disk is 5 times

larger than the diameter of the planet; its inhabitants are in constait contact

with inhabitants of the planet and in this manner.

Around one of the meridians of the planet there is arranged a smooth path and

on it - which embraces the planet and its crawling belt; this is a long ring-shaped

platform on a great. number of wheels; by means of solar motors by a continuous and

tireless band it moves arouand the planet with a speed of 4 mters per second. On

this platform by the same method moves another such platform, but smaller and

lighter; on the other - 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 than one of them (average by mass) placed on Earth.

The described system is good for inhabitants because it always ensures them a

convenient cor.-n acation 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 planet, like you do for a passing horsecar, in order to jvmp on it

.jdLbe it. is running. Here there are attachments facilitating this similar matter.
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But one can get along withot th-m: rmn alongside with the platform, until you

overt.ke it: 4 meters per second, or l4.4 kilometers per hour on a s=all plAne

is not difficult to conquer (also on Earth it is possible to run w-ith such speed);

then you will junp on first platform without a push from this one the sae -;y to

the second one; the same you will also get to the last one, where -u wdll be fres

from gravity.

33. Aste-od with diameter even 10 times larger. ita dia ter is eq-al to

560 kilometers,* i.e., it is only 6 tires less than the luar dia eter; as you can

see, this is already a ccletely solid planet. Gravity or. it is 22 1/2 times leas

than terrestrial gravity. YP.n will _ only 10 sagenes; hence, he -will J over

a healthy birch, five-story house, ditch, brook, 40 sagenes in width. A far-p-eod

subject here weighs as =uch as on Earth weighs a seve.-ound piglet. A _--n eith

ordina-y strength withct tension carries on shoualders, head, hands, -.were it is

ccmfortable a whole crowd of 22 individuals who are si-A r t c hiin. The strength

of ratcrials with respect to gravity here also is very Vr'at. For instance, ran

swings on a swing, whose rcpe is somewhat thicker than severe threads. A structure,

of identical construction as terrestrial, is 22 tires higher. Ycu cculd construct

a tower 300 meters in height, and here it could have been 6 versts (6.6 ki-!cmete-rs).

You .annot throw a stone by. hand, so that it would fly a- y to infinity or revolve

around the planet like a satellite. .it gan shells fly a-py co=r.letely, and bullets,

losing gravity, re-volie aroijnd the planet not fall.ng on it. A train, in order to

destroy the at.raction of centrifusgal force, should move with a speed cf 36C meters

per second, or 1,280 kilometers per hour.

The question is, can there be such a speed, which exceeds 10 tims the speed

of the fastest terrestrial locomotives?

*Asteroids known to me are less in dimensions, namely: Vesta - 435 kilomters,
Teerera - 36-1, Pallada - 255, Evnamiya - 187, Yunona - 172, etc. How could have
our eccentric been on a planet of 600 kilometers and, furthermore, with a ring,
which exceeds the planet great2y? Perhaps he mixed up our Sun with some other Sun?
In our planet system such an asteroid could not have been missed by astronomers.
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The air wit Lch spead of roticn is thea main obstae2.e; bat thare are no &Lvsia

herve; gm-ei~ty is 22 tize-s weaker, friction tha sa~ aziz-unt. of tinas less, and pSed,

therefore, may be at least 5 t~grea~.er. i* e., 640 iLilcoters per hcur. Wi-Lb

this speed the entrilfkgal force is only 1/4 of gravity, and this =z=ns it wl

nct# be destrye.,. Decrease ofL gravity, neveitheless w*ill st l I increase the speed

of train, but it, is rossible to. dcuibl. that ;t will attair the prcpke. degree.

Hawever, the inhabitants sf astercid attain Zecessar-. spee-d extraordinarily

eayby ratnods already described myze yzeaas cf =_,tistcry ccntirmicus ring-

sh.itped trains. The forces zetting the= into cic are so' -r motors.

o,f-_ kind Of a =Z~Or - Ti~ utl wi exzmlaim. FL-st of aUl please note that

Ube inisabDitants of aste-id attaizid great success in the ziroductio..n cf extraordi-

naril strC712 zietazlic vressels, absolutel'y cicsac, but able to- crznge t:-eir; size,

-aell, fo~er instamxe, 2.~ e a "be-"cws cr ceocertina.

N~cw iziagirne thrat the vessel, file nze and fcr. al byVaPors of anvproaching

liquid, is ha- black z.-- on-e sice which is ir nsantly heated try the Sun, the othber

side is slhnLig, silver cclcred. Whnen 15tZ is tur-red tc the 5,n with the black half,

-.he crrt.~.--: vapcrzsan hi ea:iiyazi ihsmaitdwnte

light ore -Lthe locwest. ?e--nce i.t is C.Lear that iftOse oae wtch, it

can do .b itself by inert.ia), turnaing to the ."'un fi s ih te dr ~ f h n wt

the brilliant Ia!.. Lhe ialls of the vessel start to eCc closer and to recess with

knawn fcr-ce, which -Is ut-- -zed -vthe nat~ives -with sirpl,.e adaptations. Thus, they

pro cess 1/3 of solar energy into ziechawnical energy. Trhis is a sirple -!-stz rit

they have =asses of others, which 1 not undertake toc relate.

With the use of souare meter of*: solar s-.rface at distance twice larger than

aiistarnce of E.rt.- Sr ur, (as on our planet), there is obtaineda work equal to 1/3

hor-Lsepower, i.e., wz-ork of three good workers.

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

of anything except the Sun. The inhabitants of the asteroids have them everywhere,



all powibhl devices and applications, they follcw the nrtives like 1nrble anir-Al,

&b&ys offering their services and never tiring.

These aror the kina of notors which set the =ltistory trains into proper

notion.

The ner of trains, or stories, is not great - 10 in all, bWt. the differance

of their speads is i-ch greater than for the preceding asteroid. .kanely, 36 finters.

To gat f--= one train to the other without special attac nts there ava--Lable is

ve.ry difficult. The arrangement is such: -n each t-rain and on the actual planet

there is still another band of rails with lg.t weight carts in varic-s places.

At fi -st, while it is stillnot linked, the cart, together with the rails, stands,

or no-es like that cbiect, cn dnich it is based, but sb--!d cane cnly create a light

frcticn between it- E and agadnst the side of the mcving train, i' starts to -e at

the sa.e level wieh t.e latter. -s, i enter into t.e first ioticnless caet and

cc nect it by light friction (by reans of pressure) with the first train; in seve:ai

-_ites 1 a= al ead flying at the level with it with -speed cf 128 -lcmeters per

hc'r. Then - thn tne cart T chAnge tc the train fastened to it frow -hich i unh tch

it, and it rolls to a st-c. ?rcr t1he first train I clange cal/nly to a relatively

-otic nless cart of another stage, ccrnect it by friction (3y meas of pressur1e)

with the other train, obtain its dcubled speed arA rise thus higher and h.gher,

obtaining even greater and higher speed, wbile in the last train it -ill not balance

even gzavity itself.

Then already I frzely head for these or other parts of the ring, a thousand

versts in height, as in a medium free fro-- gravity.
Inall, the 10 trains (during rUion) weigh four times less than one of then

on Earth.

34. On asteroid rins.* i will describe somemore of what I experienced a

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

*In Pallas and Ceres Shreter noticed atmospheres of huge height, exceeding

diameters of planet by 3 times. Didn't ha see the asteroid rings, composed of a



~,,,,,,act rxiew of pher.oma in a nadi= of apparent aubsen e of gpmity; on

rings for the first time I observed ith all details therne

Here I an in a splendid palace surr=nded by - a2 friends who proposo to

perf=rr various experinents on me. Thus, th-ey place =e in the riiddle of a chLaber

and aituit me absolutely motionles2.. Do not think tat this is easy, the ccntrry,

this is .4ust as difficult as for u to establish &- ilibriu= with a chair on two

legs or stick with a sharp point. For a long timn they bustled, using all kinds of

cuIuu'ng methods, before they attained 7 full. physical cal=ess. Earlier I do not

re er if ! ever was so absolutely motionless in a nedi= withcut gravity: iWa

constantly cra ling somew're, and if 1 would stop against a barrier, i wou:d rebound

as a ball, and again the sa , only in anotlher direction;- if, hawever, attached,

alth c gh te nt veents becoe liited, but again, apparently they e Inevitable;

ycu rock the float cf Lsber=an. Thus, obtaining : ecquili-briir, they asked

=e to aprcach the_ i start zealously to rove z' leEs, suaring =7 arr=s, but i do

not at all reach z7 goal. This angers me, and I either a- angered, or becce des-

perate; however, i dc not move a-r inch. i inally, seeing that : efforts do not lead

to an thing, I calz =iself' and refuse to continue thds experiment.

My -countrymen- 4arely wcaild k-.ye 1 laghed aburat ny position and would torment

me for an hour or so, hiding and leaving me tc ry fate; but this tim. I was sur-

rounded by creatures of another sort; they rescued me irediately from trouble,

offering another experiment.

- 7hrow us, - they said, - anything, even the stick that you h-e in your

hands.

[FOOTE CONT 'D FROM PRECEDING PAGE].

great r of small parts with intervals and, therefore, appearing semitransparen.t.,
as liquid or as spokes of a fast turning wheel? Diameter of this ring errges 7
times greater than the diameter of the planet; such dimensions are not close to
comrtive dimensions of rings described by our miracle worker. And the actual

Sa&teoids , are they not disks inhabited by creatures and formd artificially by our
narrator? After al-, density and Mass of planetoids are unknown to astronomers!.
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I imdiately throw the stick and see after that that my center position is

sturbed, the chaiber approaches closer to one wall; my movements are contrary to

the movmment of the stick and terminate in a few minutes by a gentle tap on the

wall.

Another time, with the same ccndit:ixn, I was proposed to be placed upside down,

i.e., stand on rV head; in a vedium without gravity, naturally, there is neither

up nor dom, and any direction in a physiological sense is copletely irrevelant;

i speak thusly to be brief and clear.

No atter how I tried another direction, I did not succeed, and when I calmed

down and adopted the previous more ccxfortable pose, . v face -w-as directed there too.

No ax~nont of effort lead anywhere; nevertheless, I could move freely all rebers,

not any less than on Farth: I curled up like a roll, sat Tirkidsh style (of course,

not on a seat), folded my ar-s cn =y chest, threw the= backkards, turned m head

sidewkys, up,-ards, downards, - in short: =7 bIdy and llnbs assumed all possible

p-cses; but as soon as 1 took the ordirry position, it appeared that I did not -ove

at all and did not turn at all.

The ratter was si=rle.

- if you want to turn, take frc- yourself any object bell, even a cap, and

rotate it around its imaginary axis, parallel to which you also want to turn; watcb

the cap and do not let it flee; should anything happen - grab it, settle it nearly

and again force it to rotate. Thus, wten the cap starts to rotate, immediately you

will note that you also rotate to the opposite side. You rotate as far as neces-

sary - grab the cap: halt! Imediately you too nill stop and will look already

without any effort in a coapletely different direction.*

*hold a cat by the back and hoLd it horizontally with paws upwards. Permitting
it to calm down, Take off your hands rapidly, so that it could fall, e.pecting
nothing. You will see that the animal, doing a fast half-turn in air, will stand
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 conspicuous, since it is
inside the animal: they are his abdominal organs with their contents; they 2re
capable of twisting with force upon the desire of the animal, by means of internal

muscles, -in ef.ther diroction.
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Thus, it is possible to rotate also around line of body, and around line of

transverse (perpendicular to length of body), i.e., you an rotata also as a childfis

top, and as an acrobat on a trapeze, and sideways as a beetle on the pin of an

entomologist.

'The greater the mass of body the looser it is, the bulkier the more difficult

to rotate it, - by the same trken you will rotate faster, and it slower (ratio of

angular velocities is equal to ratio of moments of inertia of bodies).

With renmlsion the soeed of the retalsed body is even greater the less its

Mass, and conversely. ith equal msses you and the body rejected by you, fly in

opposite directions with identical .speed... Here there are =any different laws;

they are all kncun in detail to your terrestrial nechan-cs...

For the most part the movement of the body is coplicated, i.e., the body

rotates aod the so-called free axis and at the sare ti=me moves for-asrd, so that

the axis has straight and unifc. motion. 7h1e least effort is enoumgh in order to

obtain speed, if there is support, even as tiny and unstable as a drop of rain.

But if it is laclking, then only external fcrce is abIe to v._e you speed. aving

speed, it is impossible to chAnge it withcut support. Thus, I haa occassion to

fLy at a distance of an arshin frc=. the desired object an i cculd not obtaLn it

because, not having support I could not tur-n tc th-e side.

35. How terrestrial weight was constructed on the ring for me; various expri-

ments and observations. Kindness, courtesy, and delicate solicitude regarding me

by the natives made =y stay with them positively a pleasant one. Once, on the ring,

they offered me to use not only terrestrial furniture, which I also used earlier

when I wanted, but also terrestrial gravity,

A huge empty metallic sphere, filled with air, light, and plants, renewing the

atmosphere spoiled by rzy breathing and feeding me ith very tasty and different

kind of fruits (unknown to you - terrestrial inhabitants), served me al&ays, when

IM-ished to rest in ordinary, accustomed conditions. In this sphere there was not



Smity, for which I longed, there was not top or bottom; here you had no need of

couches, rLttresses, pillows, and beds; there ws no need of hangers, or shelves.

But in exchange for this there were light attachments for hanging things in their

places. There -&r- thin threads with hooks holding objects where they should be,

hindering their- raveling without any order; pots with plants were by the windows,

and the light of the Sun nourished them, forcing them to bear fruits without rest,

replacing with cuccess the very nutrients of Earth.

Should there be gravity - all this will break off from their places, will

gather in one vutrageous pile. The comfortable furniture of space without gravity

is not suitable for Earth, which has its own comfort...

Thus, this dwelling of sweet bliss was preli=inaraly converted: the bottom

and top. were determined below there was arranged a flat floor; on it there is furni-

ture, a bed; on the wal hangs a clock with a pendulum; on tables there are carafes

with water, oil, and various terrestrial devices and srall objects. But how did

..our natives cbtai-n gravity? - Readers -ill ask.

Oh, very si=.ly and absolutely for free!

The sphere, ac:usted to gravity, they connected by long and strong chains with

compa-ratively significant zass, soewhat, however, 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 coInciaes with the position of

center of gravity). So that the system would not hinder the motion of rings, to

its center was -lso transmitted motion 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 planet.

With second speed of sphere of 50 meters and with chain 500 meters in length

(neary 1/2 a verst ) in it was developed gravity from centrifugal force equal to

terrestrial gravity.

Suddenly, I sensed myself in my native area, but I was not used to it and it

stunned me, crumpled me, pressed me, put on chains, bound me, and in several minutes



I already beseeched my new friends to construct a lighter weight for me. But, before

help came, I succeeded to recovor, and get accustomed a bit. At first, I stratchad

on the bed and lifted my arm, then mV leg, as if experiencing their weight and as

though I did not believe its possibility; then I got up, sat a bit, arose, walked;

wanted to jump but was not able, - apparently because lazy; somewhat later I jumped,

but not high; walked up to the clock, swung the pendulum - it swayed, tick-tock,

tick-tock... Poured water, drank it... Threw an eraser, it rotated, described an

arc (parabola) and tumbled tc the carpet; tilted the table - the pencils rolled...

Experienced everything that I did not experience for a long tios.

W hen, upon :V request, my 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 than on the Moon, because the gravity weakened 4 tires.

Pendulum swayed twice as slow, water poured !" zier; however, I sensed the force

and jumped almost up to the ceiling.

I sat on an easy chair and looked around: in some windows one could see black

sky with non-blining stars, in another the bright dark-blue SIn shone. The whole

celestial arch, with stars, 3un, and planet with its rings, it seemed to me, revolved

around me as the center, makirg a full turn within t3 seconds. My roor seemed

absclutely motionless. My room became to me 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 perfo-ed 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 2 1/2 meters per second. Full turn around the axis is accom-

plished in 32 seconds.

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

support the expenditure of forces.

- -



- I obtained the gravity which I asked for.

Daring acceleration of rotation the gravity increased and I exprienced its pa

sore roughly; it reached to a point where there was not enough force to lift out

of bed or to sit on it, and I tumbled on it with a bang. It came to the point whore

I could not lift a hand, and then I let it be known for experiments to cease.

In general, I was tired of this, and I again wished to feel mycelf 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 and imersed in it there

was a glass tube; I saw how from the washstand -water was trick!Lng and drops 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 larger: at first, like a pea, later as

cherries, apples.., but they neared the floor slowly and struck against it weakYly.

Here the water already 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 almost stood

in midair... Finally, 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 arnlytic conclusions cannot render any influ-.

ence on bodies which are in it, all such have a tendency to join together, but

speeds occurring from it are so insignificant that the bodies seem motionless, and

a significant period 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 arsbin; this means, each body passes less than 2 vershoks (80 milli-

meters).

Full approach of them in a standing position would demand more than 5 hours.

They could rotate one around the other (themselves, around the median point of

their distance) and make a full turn for the duration cf almost 2 cays (44 hours)

wA-t:. the speec 1f 1 -illimeter each 26 seconds.

It is under:tandable that one would not have enough patience + - observe such a

sluggish phenomenon, and it is difficult to establish booles moticressly: :on-

stantly you give them inconspicuous shocks and speeds which, however, is sufficient

for the bodies to separate into equal angles and, cop.paratively, fast enough.

Lead spheres, each one weighing one kilogram, at a distance of 4 vershoks (2

decimeters) ate somewhat faster, i.e., zake a full turn in half a day.

If the .id lead spheres at the same distance* of centers (4 vershoks) were

increased in such a manner that they would almost not touch, then their rotation

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

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

power 01 i, .riends was amazing.

0xc said,

why don't I see our dear blue sky with g6;L blinking stars, our :.oun-

tains ara seas? You know, here the sky seems black and the stars - death-like

silver points...

.. ;,ere they, because of one hint on my part, ieeing my sauness, showea me

the complete terrestrial view.

*However, time of revolution of touching spheres does not aepend upon their
marnitude and distance of centers.



-In awmr j minutes they already attiactad me...
F)RS7 , ,-

At first we flow, then gravity formed, and we were rolling along some long

corridor... Finally, I closed ny "s and, when I opened them, I uas sitting on

the shore of a river under a willow shrub as if getting ready to baths. With my

whole soul 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 sky

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 the waves became; the bigger they were the quieter the " were. i

myself felt the decrease of gravity, since the ground on which I sat became as if

softer; and I saw the waves roll up to the mountains, ready to engulf me.

- On the oceans we would be able, - they noted, - to lift the waves several

hundreds of sagenes in altitude and even higher, if only the water would suffice.

It wgas 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 to be at the mercy of fate, it wouldn't be hard to

drown. When I dressed, got into the boat, and began to row, the more it emerged

from water the stronger I rowed, and the more the gravity weakened. It reached a

point where it hardly touched the water and moved rather rapidly. This was with

decrease of gravity 30 times.

36. Journey around the Sun; inhabitants without a planet. All of us - inhab-

itants of the planet - travel around the Sun. As a safe carriage and untiring

horses serve the actual planet; even you - inhabitants of Earth - do the same.

But how ww'ld you like to travel alone or in the company of your kind friends

without a planet!
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You saw that the inhabitants of the asteroids move freely above their planet

and can even depart from it indefinitely far; you saw that the gun shell on the

planet, half a thousand versts thick, passes from it forever, or having made a

circle around the Sun, overtakes it from behind.

The mtter here is the fact that the speed which you imparted to the shell,

is taken away from it gradually by the gravitation of the planet; there remains

the same spAeed for the shell, which it had earlier together with the planet, i.e.,

spued, sufficient 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 planet itself.

But sinze i t moves with almost the sare speed as the latter or somewhat faster,

they would not catch up to one another 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 communication 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 enough <... , in order to obtain the

proper speed. Many inhabitants of such planets travel around the Sun, forming in

space a number of villages, comprising a precious necklace - adorr-ment of the

skies. These are inhabitants without a planet.

On large asteroids the matter is more complicated.

Thp last train, or the highest plaLform of earlier described devices, loses

gravity, but its speed is only sufficient for that and is not enough for a compl3te

removal from the planet. If on this platform one were to put a new one moving in

that same direction but ornly 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?
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-- - a hthe platfom there are attachod mils with free ends , aM on
FIRST

this already belw, ther roll wbe Is of the above-situated plitfom; so it is held

by the underlying platform and coild not be attracted by centrifugL force, if this

underlying one could not fly away. Hence, it is clear that all platform - to the

last one of ground -- have to be linked with one another in this way.

Thus, these attachnets aligned separa.tely, arae absolutely the sa& e as the

described ones; but inasmch as the speeds of half of the hghest platforms develop

a force greater than gravity of the planet, and, ther.fore, the highest platforms

could fly a-ay or drag with themsel.ves the lower 4latfor-s, they all ars linked in

such a manner so that they would never be separatsd.

A planet of density of Earth (as we ordinarily consider) and 56 kilometers in

diareter should give the highest platfor' 50 -- ters of speed per second. A planet

of 560 kilometers - speed of 500 meters.

During transition from the lowest trains to the center ones, the gravity

gradually is decreasing, in the latter is canletely destroyed; during further

lifting the relative gravity again appears, but does not change the direction to

the reverse and while increasing, in the h.ghest train it is compared with the

gravity of the planet.

In the upper trains a man stands, in relation to the planet, legs upwards

From the last train should you only, so to say, fall, and you will 1ly away from

the planet and become a satellite of the Sun.

Imagine that the gravity on Earth changed direction, and the Earth instead of

attracting, repulses you into the sky (there - into the blue abyss), so that you

can hardly hold on, sitting on trees upside down and clitching anything you could

got ahold of!

The very same you exvrience on the highest train [asteroid]: fr.-i centrifugal

force you adhered to the caLling of its railroad car, and you only have to emerge

*-f4r2-the smll window, in order to fall into the sky.
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* -- U &u owt the train, this will be an actual fall (at least in the first

simstesa you will fall, like a stone, with an increasing speed.

Here only one thing is good, i.e., the gravity which presses you to the ceiling

is very weak and even on an asteroid 560 kilcoters in thickness is 22 1/2 tims

less than on Earth, 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 terrestrial

pounds, assuming your weight is 4 terrestrial poods.

From the center train one flies uherever one wants to and becomes a satellite

of the planet or part of its ring; from the lower one - one fallz dcwnards onto

the planet; from the upper train - one travels higher the closer this train is to

the last upper one from which we fly away into space, becoming an independent

asteroid or part of the solar "necklace."

Annular rnltistory trains of the planet, moving along the meridian and revolving

at the sane time extraordinarily slowly together with it, obtain the possibility of

rejecting bodies in all directions and with desirable speed upto known limit.

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

about the laws of motion in a medium without gravity or in a meCium of its apparent

absence. We will describe the simplest devices for the practical needs of natives.

Here is the instrument for warning (to a certain degree) of vibrations or

rotations of dwellings and such; it is comparatively stable, and not fidgety, ino

spite of forces which turn it.

This is h kind of room with two extraordiarily fast turning whesls on two of

its adjacent walls; the massive wheels 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 speed of disks, there is pressure of their axes on the bearings and fric-

tion which is overcome by wv'k solar motors. In such a room I could move, turn

-aund and accomplish all usual motions - and it did not rotate noticeably, like

-&n ordinary room without revolving disks.
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- T_ of the latter ones bec paird, i.., they are fru two paral 2l vheell

rotatable by motors in opposite diricti ots their piring in so that it would be

possible to S.top them tx to accelerato rotation (for sheer stability), while not

disturbing the irobility of the chamber.

To this there is added still another apparatus, permitting to establish a room

absolutely arbitrarily bore attaching stability to it. It also consists of a pair

of jointly perpendicular, motionlees wheels, sirp31. not double. When they are

revolved, tha chamber also revolves; when they stop, it too stops. At first, one

revolves arbitrarily weakly one axis with wheel as long as the other does not take

the desired direction. Then the first wheel is stopped and rotation is directed to

other, so that the axis of the first also would obtain the desired direction. In

such a way the chamber is established, as it is necessary, with the axes toward

those or other stars, after which it is stabilized. Axes of wheels ordinaily

coincide with iuaginary "free" axes of the chamber. it remains to say how forward

motion is transmitted to it.

For that the chamber has somsthing like a long gun which fires bullets. In

order to give to the chamber a known forward mnvement, it is established in such

a manner 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 several tens of meters per second, depending upon mass

of the passing bullet and its speed. Firing another bullet in that same direction,

we 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 bullets in opposite directions. Firing the bullets in dif-

ferent directions, we can make angles and move on broken lines; throwing off a

- contihuous stream of liquid or small b4dJes, we will obtain a curved motion, of the

desired form. So that bullets., whi2e, flying, would not be damaged during encounters

.wt other bodies, they are soft and friable, although masaiva.



Duritq insignificant =ovennts one ut's a long chain with a mas vn the .md;

the mass is lavnched not very strongly; the chain is twistsd off frm the ahaft

and departs together with the mass as far as permiew.ble. At the sat time in the

opposite direction the chamber also departs. With great repulsed mLss and long

chain the movement can be quite significant. For instance, when the remaved mass

is equal to mass of the chamber with its contents and with a chain of 2 versts, the

projectile departs from its place in any direction by a verst. The chain my be

also still 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 arbitarily

weauir; the 3onger the chain the less damanging it is.

The atives rarely travel or live alone: and usually one, because of necessity

of motion, '.. as support the rass of the one who does not need it. Pu3hing away

consecutively from very many, he does not change their motion noticeably, he himself

obtains +he desirable speed and heads where it is necessary.

Interesting joint evolutions of inhabitznts [of the asteroid]. For instance,

several of them in agreemon. will form various motionless figures: circles, trian-

gles, etc., whereupon the position of the center of gravity of their genera: mass

remains constant. Sometimes they are arrarged in two round concentric chains. One

-hain, 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 strolling.

Now if the members of one of the rings is pulled into a closer ring, then their

velocity - angular and absolute - increases, until finally, they have no more

strength fr of the developed centrifugal force to pull together. Wring reduction,

for instance, of the diameter of the ring ten tires, the angu:,.r velocity will be

increased 100 times, the absolute - 10 times, and centrifugal force will increase

1,00 times. Such a centrifugal force scatters their unliked i atbers, against their

will, in the direction of radii.

--- Sometimes two creatures agree, by means of a special misojle, to be repulsed

f r. each other the strongest way. The result of this is the fact that one of them
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'higna ih apeed aW. instead of a circle, describes an ellipse akmnd the Sun,
R4ST -A-

!ife departing from the hearanly body; the other loses part of its inherent speed

and, describing an ellpse, nzars the Sun. if the repulsed were not one, but a

pair, one of the pairs, for instance, that one which approaches the Sun, can split,

-oid one -*rm this pair will approach the Sun still more, and the other will depart.

Thess evolutions are infinitely varied.

The inhabitants of very small asteroidz (for instance, 1,000 meters in thir zness

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 shorit; they

gave to their planet greater or lesser forward velocity, and it would either depart

from the Sun spirally, or near it. They controlled their planet, like we control

our horses. When they ntared the Sun, their year decreased, when they departed, -

it was increased; the %un then heated weaker and sunmer 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 augmentation of the source of solar irradiation...

It is understandable that with all similar changes in motion 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 a ring so that there

remained nothing of the planet and its weak gravity decreased still 100 times more.

--Dir.ot interest of inhabitants was to turn their planet into a disk which would
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K. E. Tisiokovsky at work (1932).
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K. E. Tsiolkovsky at work on his project regarding
the all-metal dirigible (1933).
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sei e a comparaLtively huge quantity of solar beams, giving the inhabitanti life

and force.

This ring, or disk, being dispersed in space, turned into a "necklace," i.e.,

into a chain of villages without soil, rotating around the Sun, as the rim of a

wheel around its hub.

Even a huge number of big asteroids was turned into such hoops 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 best telescopes

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] planets are fatal

for them.

38. From asteroid to asteroid and from "necklace" 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, although 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 versts 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-

cially even if the planes of their orbits do not coincide.

- *Hence, the size of Agatha.
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_Ly3my planet has a spced of 23 centimters more (not more thAn 6 vershoks)
FIRST LINt ,t Tt

tha4 the on following it 6 thousand versts at the nearst distance. Hence, it ii

cle~r that the forward velocities of anteroids are almost equal and if they do not

merge into one [planet], that is only owing to their weak attraction (1/2250 of

Marth's), extremely decrnased Ly their still comparatively huge dintance; moving

to one side, ii a huge interval they travel together, one in view of the other.

It appears that one planet will overtake the other by a whole circle, i.eo,

will meet again only in 31,000 years. In one century the planet overtakes only Vy

1° (or by 1/360 of the circumference).

It is understandable that after that, flight from one asteroid another does

not present the least difficulty and danger: imparting the proper speed to itself

correctly, on the corresponding annular train, for instance 10 meters per second

(32 verst per hour), we will arrive on the other nearest planet 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 distance is 131 terrestrial radius;

however, even asteroids on the average have i mass and, consequently, mutual 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 communication 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 on* plane and have very different Mnsses.

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

covered?*

*AU known asteroilds are now close to 350. From then 220 are 50 versts leas sn
tlamter, 100 planetoids are fr 50to'9) versts 30 .- fro 90 to 180 versts and,
1IMU?, Vesta, Carers and Pallada are insignificantly larger; the bi~sst
Veta - in diater attains 406 verats.
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. inh&abitants of "necklaces" are happy, free craetures: -gravitY does not wn]Ar

R:,,,

them; lot it be everywhere; the transition from "necklace" to "nockl~c6" several

tons of thousands of versts is not at all difficult. Such journeys aie accomplishd

quite often: sone depart further from the Sun, others near it. In general, the

motion of "necklaces,' t in spite of the constant role of support, almost does not

change. Between Mars and Jupiter such a transition is especially easy aince the

asteroids hinder it little, especially, if one were to make a flight between parts

of "necklaces" remote irom the asteroid. All the more so because these parts only

in several 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, between neighboring orbits of

other large planets.

Only transition from one interorbital space of two adjacent large planets to

the other is somewhat more difficult.

We wi-.l take as an example the flight from the belt of asteroids to the belt

between the orbits of Mars and Earth. At a distance of 200 radii to Earth from

Mars - further or nearer to the Sun, i.e., at distances of 1 1/4 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

ar interval 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 (cumulative speed in the direction to Sun, but not absolute) only 75

meters per second, or around 270 kilometers per hour; this speed wi-l appear to us

as insignificant for celestial spaces, if we will remember that even the multistory

train of asteroids easily had a speed 5 - 6 times greater (500 meters per second);

on "necklaces" where there is no gravity such speeds are obtained =ch easier.

Let us note, that the time for safe flight of the orbit of the great planet is
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a tthan a year, ince, for instant*, 14,M Catchsu ote ze'r

*necklae"~ an the smicircuferene. only in 60 yars.

All. this tin, and even , trInsition through the orbit of the PaAt is

free.

Transition of orbit of Earth, haying mass 10 times greater than Mars, is same-

what more difficult, but also, as clculations show is absolutely possible and

requires speed for flight during half a year less than 500 rAters. Other orbits

of planets, the nearest to the Sun, are traveled even easier, by their saller

rass... <... >

38l. Across the planet in 40 minutes. I happened to be on a spherical non-

rotating planet with a continuous wel, diaetericaly piercing the whole planet.

For srall planets, not exceeding 400 versts in thickness, such wells are quite

possible, - in general, there are possible any kind cf evasions frc the spherical

form.

If one tre to throw oneself into this well, then in some 40 minutes you 'woUld

reach the opposite outlet, where you can stop somewhat and where you can g&ab its

edges and emerge 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 walls of the well,

otherwise the fricticn 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 see

that in the middle of the well there is no gravity, but it increases proportionately

to distance from it - to the very outlet.

It s remarkable, 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 minutes), so that even small spaces, at

least of b6yeral lines and. lArger - several hundreds of versts - arrive at one

-ime- This is like a pendulum: whether you deviate it strongly or not - for its

swnging requires approximately on* time (isochronism of oscillations).
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It 5: ti_2o remirkable, that also in other ruch larger and ch s3mllcr plans

we, appradmately in that sari interal of timn, accplizhd this diameteric

journey.

Theory indicates that should all the planets be of ons form and density, the

route from one of their edges to the other would a2mys require the sane tims. If

even through the Ear. there was a continuous well, we would emerge to the antipodes

through it upon the expiration of 40 minutes. Bt through the S n, owing to its

density which is 4 times smaller, this route would be accomtlished in 1 hoir 20

minutes, and through the Moon - in 53 minutes.

It appears that also the huge diameter of the Sun (more than 1 million versts)

and the tiny clay ball are pierced by gravity force at the -ame time.

3&2. On three primitive asteroids. I had occassion to be on a primitive

planet, untouched by inhabitants of the asteroid belt in memory of the past, as we

save sites which are remarkable in geological respect. Good Lord! WIhat an irreg-

ular mass! And from afar, and nearby it reminds one of some fragment, but certainly

not our comparatively polished Earth. It's weight, because of its smallness is

very small. 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 from the poles as if descended

from a mountain which was more and raore 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 direction of gravity

coincided with the horizon, i.e., was parallel to the surface of the planet, and

it seemed to you that you descend from a vertical va)) Further, the ground already

appeared as a slanted ceiling, which on the equator turned into an ordinary horizon-

tal terrestrial ceiling, ana you had to grab on to something so as not to fall off
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Hor.p t s one had to stand with legs 4pwrds like boys and acrobats do,

with, howwrer, the difference that blood does not go to the hsad, the face does not

redden and you are not squeezed to the ground by hug- terrestrial gravity, but on

the contrary, the gravity strives to slightly detach you from those ledges to which

you are holing on to. There are no stonos here - all of them flaw away from the

planet under the influence of the centrifug&! force and, travel around the planet

approaching it only seldom.

Onco the ledge to which I was grasping, vs pulled ofZ by me, and here I was

smoothly aeparated from the planet 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.. planet; I, however, began to approach it; but since in this time I landed

on a smooth part of the planet and there was absolutely nothing to grab on to, I

had to iepart 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 to 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

a 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 the objects torn off from

tht equator of the body. But even for complete removal from the planet the speed

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 :un...

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

4omparatively huge mountain on the equator. Everywhere on the planet the prepon-

derance waf on the side of gravity except. on this mountain, whose upp'M part, du,
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to faster motion, developed centrifugal force exczeding the gravity of the planet.

Rising from the foot of the mountain, we notice weakening of gravity up to a point

where it disappears completely. Higher than this critical point it appeared again,

but in the opposite direction, striving to thro, everything away from the ground,

and man hai to walk on his head - mcre correctly - on his hands, grasping at any-

thing3 soI#. as rc ~ob awfay.

On another similar planet stood an extremely tall tower, above and belov, it

was thin lLks a spindle and quite without support, i.e., not touching V ie 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 pulls in the opposite direction. It's form and position are

such that equilibrium is constantly observed.

383. Asteroid with a Moon. Between 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 racii of the planet (1,680 versts) with a speed of 4 1/2 meters per

second (14 versts per hour), making a full tur'n in 28 days like our Moon.

From the planet, of course, it was not difficult at all for the natives to

cross to the satellite (description 38), for whch one day would be enough. They

were tired of tnis satellite long ago, since with the force of its gravitation it

produced disturbance arid 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 constant action, no longer

disturbed the rings of the planet itself and did not prevent them to extend tr 'he

xmry satellite, altered into a ring.
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Thus, the planet together with ths satellites formsd a system similar to Saturn

with its rings.

The transformation of the satellit- into a ring was accomplished by energy of

solar motors within 10 years. Complete decomposition of the planet into a disk then

took place within a thousand years. After that the disk easily turns into a solar

necklace (description 37).

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

incrm; ses with the decrease of their distance from the Sun, absolutely the same as

force of its attraction. Hence, it appears that the temperature of solar system

in space is infinitely varied. Partially that's how it is, but artificially this

temperature can vary in the same place and, converselv, 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 of Earth and in its atmosphere, under known

circumstances, is heated up to 1000. 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 a hot borough is screened

by a brilliant metallic sheet, not losing from the increase of temperature his own

reflectance. The screen reflects from itself a great part of solar beams, f.lthough

it will glow at 300 - 4000.

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 behind it at least a tolerable temperature for

living creatures.

With the help of several screens located one after the another it is possible

to lower the ererature, so to say, on the actual nose of the Sun, upto fre, 4zing

-136-



of water and alcohol.

Now 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 who departed from the Sun, increased the temperature artifi-

cialy; we have rany methods 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 temperature as

much as necessary.

Such mirrors can have huge dimensions, be arbitrarily 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 bA-ightness 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-

oids, natives obtain the temperature of human body. If you are hot in such a rosi-

tion, turn a little and the temperature will drop.

By its constancy, this temperature, obtained in celestial space, is extraordi-

narily healthy: neither day, night, winds, humidity, nor rains - nothing disturbs

its regularity and complete dependence upon the intelligent creature.

Constantly and arbitrarily...

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

Simple screens first lower it, then increase it depending on whether they pro-

tect the object from loss of its own radiation or from the radiation of the Sun.

Protecting the body from its own loss of heat, the screen, reflecting 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 havc so neared the Sun that glass
f

niltod and flowed because of its beas like vater; chemically complicated substancts

were doccaposed xceptionally fast into compound elements.

They departsc also so much that in the shade, under the protection of a series

of screens, they obtained temperature, and from the small temperature of which the

gases turned into liquids and, freezing, became hard as steel. Hydrogen kept well

in brilliant metallic form (like blue steel).

It's a great convenience to obtain great contrasts of temperatures at any

place, almost next to you. These contrasts were applied 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 Sun 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 rathematicians found that it will

burn some tens of millions of years, but then will be covered by a dark crust or

thick clouds and will be like Jupiter from whi.h we are neither hot nor cold...

Could it be true that you are doomed to perish?

- First of all; even your mathematicians know that universal gravitation is

an inexhaustible source of energy; their assumption of the ceasing of solar radiance

is based on the fact that the Sun cannot be solidified more intensively than the

Earth, or something like this... Such a concept is incorrect... Secondly, even

if 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

living there until its extinction... There are stars which are 10 times* larger

*Dianater of Sirius is 14 times greater than the solar diameter.
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tMU it, and by your theory such stars thould shine at least 1,000 tims longer

than the Sun...

We should wander from star to star because of their extinction, until the 8azo

stars would reignite with new light, more abundant and more beautiful...*

- But how could this be, - I objcted, - interstellar distances are so

terrible... When will you reach another hearth, another source o' life, if light

travels months and years for that?

- Light takes years to travel, and we are not in a state to move with such

speed, - they answered. - On our "necklaces" ie obtain speeds similar to planets,

i.e., upto 100 kilometers per second and more. Thus, if light travels years, we

"crawl"* 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 waak 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 you 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 to be

solidifiid. This solidification can serve as an inexhaustable source of energy

given off by Suns in the form of heat and light. For instapce for a long time

water was considered incompressible, and what happened? Accordng to C&.A.iet,
water is compzessed 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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it1sc- time, the known principle of inertia. And fcr each of you the reerve of a'

thmiand yoars of food is small, and for us even staller. A cubic kilcmsr of

grain oontains a thousand year feeding for 3 mil-ion people; a ten-verst cube has

a reserve for 3 billion people. Such a reserv6 on our rings and "necklaces" is

prepared by the Sun in several seconds. Finally, we can exist in a state of bliss-

ful lethargy, and thousand years in this half sleep paiss for ue as minutes, like

your deep pleasant sleep0

Such a state requires only definite temperatiu * and comparatively little light...

41. 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! - In 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 Solar Rays

42. Its complete enery. 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 steps from the pea-Earth. From this it is seen how comparatively

insignificant is the quantity of solar energy allocated to the Earth.
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Energy of all the beams, however, emitted by the Sun, is so great that if we

convert it in full into mechanical work, then it, overcoming the atrong attraction

of parts of 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, no physical energy passes in full and

without remainder into mechanical energy, but one can design motors which in a void

transform (approximately) 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.

All 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; a 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 3,0000 C in twenty-four hours. It can heat a mass of ice water, equal in volume

to Earth, to .00 C and then to convert it into stem, in the course of 4 hours.

Its three day energy corresponds to energy of carbon, equal by volume to the

Earth (density of carbon will be considered equal to one), 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 -tillion years.

Here you will Lnvoluntarily 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 cohesive force of matter (adhesion, etc.) is not

taken in a.,unt here.
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_ivter, globe decomposos chemically by solar energy into its compound elent
FIRS" LIN 0P T:-,

(h drogn and oxygn) almost in twenty-four hours.

The complete energy of the Sun, converted without remainder into mchanical

work, can impart to the Earth in 11 hours its diurnal rotation around the axis; to

an asteroid with a diameter 10 times saller, the same diural motion (this means

complete revolution in twenty-four hours) is imparted in half a second.

Forward motion of Frth around its axis is obtained in almost a month (0.1

year); however, the motion of the Moon around the Earth takes 3 seconds.

Particularly great is the energy in relation to formation of small 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 <.. o> 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.

43. Part of energy obtained by planets. Howevir, planets use only a small

portion of solar energy; thus, thb 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 Earth;

Jupiter - about 4 times more; Mars - about 8-9 times less; Venus - about 2 times

more... so at least 100 million times more is lost than is utilizbd. Yes, and

how it is utilized!?*

We will assume that the solar beam energy, falling o.'i Earth, equally distributed

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

*If one were assume that on the average each hectare (dessiatine) of Earth's

surfte in one year gives 2 tons (120 poods) of grain, sugar, and simIlAr nutrient

substances, it would appear that only 1/5000 of solar energy is utilixed.
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matr there will be 1/2 horse power, acting continuously, day and night; for each

square of 5 sagenes in length, in other words, there is 75 horse power. With the

work of these imaginary machines a layor of water 1 meter _. thickness, equally

covering the whole Earth, rises from it tirelessly with the speed 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 times; if for

each squere meter of surface of the Earth one would place 5 healthy workers capable

of working untiringly, their work would be comparable to the work of solar beams 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 speed of 5 centimeters per second; but or thc-

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 energy, alloted to it during

26 million 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 small planets.

For instance, the Moon is decomposed already only in the course of 170 thousand

years: and that 6-verst asteroid,* which our eccentric concocted and described

d
*With time all mechanical and chemical work of the Sun is converted into hea'.

Hardly anywhere are there accumulated peat bogs and their facsimLle presenting
potantial solar energy. Earlier these reserves were accumulated more intensely,
forming powerful layers of coal.

**Or planetoid Agata, assuming that it has spherical form and the average

density of Earth (5 1/2).
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(deacription 31), - energy of rays obtained by planet, - deccposas only in a

wv.k; the subsequent asteroid 56 kilctrs in diameter, - in 20 years, another

still large on& (560 kflzters) - in 20,000 years.

Bat we saw that small asteroids, having the possiblilty of forming a ring

around themselves, can use also inccmparably high energy of the Sun- if one were

to allow an increase of surface, orly by 100 times, illuminated by normal solar

beams, then also the given times will be extraordinarily reduced. For instance,

the decomposition of an asteroid 560 klometera in thickness will only take 200

years.

The periods for alteration of planet into &Ul possible forms would be less

tbhr, 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 force of attraction of their parts is also less than the given numbers.

However, during conversion of the whole planet into a very thin and, conse-

quently, akly revolving disk, the work is only slightly less.

Although the existence or, more correctly, the formation of rings around a

large planet, similar to those which Saturn has is inconceivable, due to extensive

speeds which they mst Mve so that they would not fall on the planet (or be

destroyed by gravity), and also due to resistance of atmosphere of the planet

(whence it will be necessary to start the process of motion) and, probably, due 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 ind.

A disk 1 centimeter thick made from material of density 3 (almost the density

of aluminum), consisting of a whole series of rings revolving with various speeds,

and having a diameter 10 times larger than terrestrial, is formed around our planet,

by energy of beams obtained by it during three years (2.63 years).

If one were to take into account that with the increase of nu-nber of rings, or

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

A similar disk on the Moon, "ith its diameter of 10 lunar laterals, would take

a 40-day operation.

If one were to decompose (mchanically) 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, then, it is understandable, this decomposition can be

accomplished a time, by far not as terrible as given by us. The Earth would have

been decomposed not in 26 million yvw;-s and the Moon not in 170 thousand years.

And these periods, theortically, could have been shortened a thousand times.

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

then only to 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

44. Formation of l.ilky 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

moisture, cracks into big and small parts or how a continuous mass of steam, con-

densing in the air, forms drops.

We cannot resolve the questi.:on, from what order of nebula was formed our disk-

like Milky Way and group of stars which are similar to it, seen from Earth because

of remoteness more or less as round specks of mist.

For simpLcity, 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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wil" -a second order nebula, and the nebula from which there formed the solar
FIRST LINt O 7,, I

3ystsm and ones similar to it, - third order.

I ask: when the first nebula, not having, let us assume, general rotation,

was divided into parts, could they, with this burst, have obtained a general,

although extremely weak rotation?

IU two men were attracted to one another through their hands, it is obvious

that, besides forward motions, they would have imediately picked up the rotation

and be destroyed by friction against the soil. Tilt with your hand and make the

pendulum, which was hanging on a thin thread, swing in such a manner so that it

does not rotate... It is impossible to throw or to move an object so precisely,

that it would not obtain at least the slowest 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 L.hat during burst of nebula, its parts

would not obtain reverse 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 rotations are

more or less permissible and are necessary.

Thus, nebulae of the second order, during burst of main nebulae, obtained

rotations which no matter how small they were at first, by measure of their thiclng

increased more and more. Having several meters of speed in periphery (on edges),

they increased this speed a thousand and hundreds of thousand times, when the tiama-

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 nebulae and Milky Way have similar rotation?

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

_,oLHcules, i.e., almost in the plane of the Milky Way, confirms the same.
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Let us go further, and aasm that the nebula of the second order, Milky Way,

for instance, in turn condenses; there occurs its burst into billions of nebulae o

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 weak 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 explained not only

the forward solar motion (around some center, somewhere far away, in the Milky Way),

but also the rotation of Sun and all planets by known law (description 5).

Weak 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 of plarets with ty sir

rings and satellites.

With these, at first spherical, nebulous masses of fourth order there is

repeated the history of bursting described by us an acceleration of rotation, where

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 motion and rotation

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

45. The grandiose picture of the Universe created bjF 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 wiJ . 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 infinite 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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