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d renresentatlive writings
ckeiry in pre-revolutionar
1 preface, a nistorical
elevant commentaries, and
a ccomplete bibliography, all extiracted and translated from the
larger work of the same title.

The present collectiion conta e
of two of the earliest thinkerc on
Russia and the Soviet Union, an ed:i

cutline of picneer rockeb uechno;ogv

]

The two suthors whose works have been selected, N. I. Kiballchich

("Conecept for an Aeronautical Machine") and Yu., V. Kondratyuk

("To Whomsoever will Read in Order to Build"; “”onquest of
tcvplapenary Space"), are distinct in that they are men essen-

t ally without formal education, least of all in rocketry. The

former wrote his "concepi" in the last days of his 1life before

being executed, in 1881, for complicity in the assassination

of Tsar Alexander II. The seccnd author resided in the remote

farnming regicn of Novosibirsk, weiting his work vhile employed

in menial labor.

[

The editorial preface sets the stage by conirasting the con-
cepts of the early picneers of rccket technology with the most
recent advances in this field, notebly the impressive feats of

the Soviet cosmonauisS.

The historical outline completes the picture by presenting a
grand sweep from the sheer fantesies of Cyranc de Bergerac in
the seventeenth century to the beginning of the VWorld War IT,
i.e., at which time roﬁﬁet technology ceme into its own and
gained universal recognition, rather than the attention of
science fiction writers and a small handful of gifted
visionaries,

It is stressed that the reader should bear in mind, in light
of the present state-cf-the-art, that the contents of this
collection contain a few ideas that are now known to be erron-
eous, a manner of looking at phencmena that is archaic or even
quaint, and a certain phraseology that comes through even in
translation; however, the great bulk of the material should be
recognized as basically sound and instructive. Again in light
of modern-day knowledze, the works of the authors included
herein admirably display their insight and foresight.
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Yu. V. Rondratyux

s

Above 2ll, doc not be frightened by the theme of this paper nor distracted
rrom the realization, difficult as it m;g_t be to comprehend, that from the
itheoretical viewpoint rocket flight into outer space is nothing astecnishing or
izorobable.

T will have freguenti occasion to use phrases which are guite inadzissible
ientific writing, such as: "not too large," "sufficiently," eitc., without

indicating anything exactly. This is because I do not have on hand the
:ate‘; 1ls for drawing the line between "sufficienti" and "insufficieni," in fact
a good part of the materials needed for the construction of & rocket still have
rct been assexbled.
On less frequent occasion, this is dictated simply by & disinelination to
carry out the computations, which anyone can perform.

Allow me to say a word about terminolcegy; in many instances, I have made
up my own, in many others I have probably adulterated existing terminology, sc
that if such happens to be ithe case it should not be puzzled over, but probed
for substance of meaning.

The realizetion of this underiaking will reguire tesis, tests, and more
is on an ever-increasing scale. A gradual approach must be exercisced
ticularly in flights with people. In such a new area, it is impossible to
foresee ev E*}thln and in interplanetary space help is 1o be expecied frem
nowhere.

General Theory

The first stipulation for flights from earth and back is that they do not
e lives cf the passengers.

The second stipulation is that they be maneuverable.

The first stipulation requires, first, that the mechanical accelerations
imparted to a vehicle carrying passengers should not exceed a definite thresh-
old, above which this acceleration could be harmful or faial to humans; 502

scond, that a vehicle with passengers on board must be hermstically sealed tc
prevent the escape of air, this air must be maintained fresh, and the iempera-
ture of the vehicle must be kept normal. All of the latter conditions are eacsi
zet, but the first requires some discussion; in Grde fo* the vehlcle 1o be abl
io overcome the earthls gra‘.lu.bloﬂa'f pull, It musi

velocity (about 11 kilcmeters per secoud) {note 1,
such & velccity without morial consegquences, accele L mu I
a2 rather long period of time (in hours) and over & very lcmg distance (hundreds)
of 1"'!ot.«:-ztenr‘s) Any sort of cannon, in the con»entional sense of the word,
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o ight ide and Outside the Solar System

The potiential energy of the sun's graviliy on earth corresponds to approxi- :
rately 40 km/sec (note 28). But we already have 27 km/sec in the earth's :
. velccity in its orbit; we only need an additionmal 13 km/sec toc acquire the
3 . velocity needed for the flight and return to earth (25 km/sec), in order to be

~ zble not only to fly away from earth and back again, but also to move freely /533
inside the solar system and even to fiy away from it altogether. The ratio

L

Cnr IR

'

M/m for this only needs to be raised to tkhe tower (13 + 35)/35, which is about
L/3. This is not too frightening. In order io move abcut in the solar sysiem 4
frcm one place ©o another, two methods of flight are also possible, by complete :
znalogy with the arguments releiive to flight from the earth (straight or -
spiral treajectories). The second method has-the advantage here that, after ;
7 fiying away from earth, we are already in the second phase; we are no longer :
o an_“onued with its =hortcom;na, namely the comsiderable difficulty in main-
; teining ccntrol in the flight from earth, when 1t is necessary ic operate
, guickly and with precision; on the other hané, the second method reguires much
J&as zor time (note 229). Consequently, I believe that if the vehicle is to func-
- icn 507e iy on the active agent, the first method will be more suitable, but if
refieciors are used and they cannot provide consideraple acceleration in
corparison with the sun, it will be necessary to fly by the second method.

But there is a bappy combination of both: tc wait until the earth moves
round the sun to a point nearest the prespective destination, then to kead

there. :
£
In 21l flights, of course, the method and direction of flight will have io 3
te such that the moticn of the vehicle relative to the sun will be in the same :
- dire ctlon as the motion of the earth (or base), just as the flight from earth - . ¢
1 wes made in the direction of its rotation abcut its own axis. This means that &
: solar gravitation will only have to be slightly reckoned with. i
§
Utilization of the Relative Motion of {
38, _ Celestial Bodies . i
3 ' z
Use of a satellite for flight in the solar systiem when it is required to ?
£2ther velocity, and the returnm from this flight when it is required to absorbd :
velocity.- Figure 22 cshows a line of flighu egually suitable for fiight from 2
tlenet and for return {under the conditiocns specified in the heading). Consid- /534
s ering the reletive size of the satellite and its distance, this method can L.
- trovide or itake away velocity in an amount 22:2l o a&s much as twice iis
velogity,

v
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Direction of revolution

Figure 22

.tilization of Bodies Moving Toward or Away from One Another. - It is

readily perceived that 1i we descripe a curve apout two bodies approaching one
another (fig. 23), the velocity of the vehicle will be increased uniil we are

able to force it
surface, £ the
velocity will be

If, for some reason, the convenience afforded by motion in interplanetary

10 break away into outer space, even flying near their

two heavenly bodies are moving apart, on the other hand, the

decreased,

o

Figure 23

The Eleciric Gun

space can justify the very large cost, it will be necessary to build an

electric gun, the only device that will provide the necessary velocity, and if
nct 21l that is needed for escape, at least part of it.

construction (fig. 24).
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