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| THREE DAYS IN THE FIGHT WITH CLOUDS

gf?ollowing is a translation of an article writ-
ten by V. Belotserkovskiy in Moskva (Moscow), No.
9, 1958, pages 160~170ﬁ;$ ' S

To control the weather!

In this‘afea of investigation, we have grown accustomed

to our helplessness, Cilvilization endowed man with rather de-
 fensive and passive means of fighting inclement weather; yet,

since ancient times, people have sought to "actively" influ-
ence it, They prayed to God that he would send them rains,
made sacrificlal offerings, and even invoked the aid of spi-
sits, o : -

Then came the age of steam, the age of electriclity.
People began to depend less and less on God and more on their
own means, But the matter of controlling the weather made
1ittle headway,. - ‘ : ‘

- Scientists began to study atmospheric phenomena, rea-
1ized the vast energy that was inherent in them, but were un-
‘able to do anything about it, It 1s impossible, for example,
to erect a barrier to the skiles in order to block the cold
air currents. This 1s possible only for nature itself, which
at times raises huge mountain ranges 1in the path of the winds,
Likewise, 1t 1s impossible to construct a gigantic ventllator
to scatter the clouds. The problem of controlling weather -
appeared to be fantastlc and insolvable,

‘But, in 1921, the Soviet sclentists, Professors Obo-
lenskly and Vitkevich, sald:"It can be donel" Weather can be
controlled without the aid of huge dams or ventilators, - The
very nature of atmospheric processes, they sald, is contra-
dictory and fluctuating., Take clouds, for instance, There
are forces that create them and others which seek to destroy
them, e must learn to unite our forces with one of the
opposites in order to be successful. But how is this to be
accomplished? ‘ , o

‘ Obolenskly attempted to use powerful X-rays to change
the ¢lectrical charges in the water droplets of coulds, It
is well-known that identical electrical charges can form on
raindrops. They in turn repel. each other and prevent the
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drops from developing into heavy rain formations. . Qbolenskiy
wented to increase the intramolecular forces of attraction.
But noshing came of this, It 1s possible that he was led as-
tray b’ the imperfect methods of the timé, Perhaps in the :
future 1t will be necessary to redall this method one again
and to apply it. This has often been the case in the hisgto-
ry of science, But, at that time, 1l.e., the 30's, after Obo=
lenskiy's fallures many skeptics were fast to discard the i-
dea of controlling weather., ‘ ‘ S SR

After the war, many enthusiasts in this field once a-

“gain renewed their research, Scientists in many lands par=
fTicipated in this work. At the end of the 40's, thelr en- .
deavors were crowned with success. ‘ :

. Most of all, this success was comnected with the appli-
cation of such an ordinary and harmless substance as solid
carbon dioxide, or, as it is otherwise called, dry ice, It
appears that this very same dry ice we have grown accustomed ;
_ to see peacefully fuming from freezers contains elements which
"are capable of bringing on a real upheaval in nature and of :
opening a new aera in sclence. It offered scientlists the pos-
'8ibility of interfering with the opposing forces of nature
and of controlling them. Following the use of dry lece, other
materials were found and other means of weather induction,

‘and their number increases with each passing day, ‘

The First Day

| .~ We left from an airfield near Moscow on 1l Jaﬁuary;
By "we" I mean the scientific leader of our group, Yuriy Se-

regin: Boris Krasnovskiy, the engineer; and Nina Smirnova, the

laboratory technician. The flight crew was composed of o
- Flight Commander K. Goran‘kov, whose co-pilot was A, Grachev;
" the navigator R. Lin'kov, with L, Fedotov as the flight mecha-
nic, and the flight technician, N, Frolov, The members of our
sciontific group were representatives of a collective of ‘

scientists and engineers who are developing methods of weather

"scontrol"., Abroad, they would be known as "rainmakers",

B In our land, there are several such groups working in
various seicntific institutions, Their work is coordinated
by a committec headed by a member of the Academy of Sciences -
USSR, Yec. K. Fedorov, who was a member of an expedition to .
the North Pole in 1938, I flew with a group from the Central
Aerological Observatory., The purpose of our flight was to
experiment with a unique automatic cloud-seeder, using solid.
carbon dioxide,. o L
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- Where were we flying? We learned this only a half-
hour before take-off time., Yuriy Seregin, who had just
studied the latest weather charts, selected Rostov, where
therc were many "good" or sultable clouds. -

- From the outside our plané was no different from any
of the IL~class, but inside it was a veritable laboratory. -
Along the walls thore were large tanks and cylinders which
were interwoven with pipes., There were white hermetically-
gealed containers, and various other instruments on the cell-
ing and along the windows, Several chairs with tables could
be secen and on these tables there were stlll more instrunents,
There was even a microscope on one of these tables,

At the very end of the tail section of the planec stood
a whitc-enameled, bullt-in cabinet.. Here one could find a
control pancl, lamps, and still more Instruments which were
being cxamined by a young man who was on his kncew. ’

"Why don't‘ypu get acguainted?" Seregln asked me, look-

ing at him, "He is Comrade Krasnovskiy, the bullder of this
~apparatus of ours which we are flylng to test. This 1is our
mashine, " he sald running his hand along the cabinet.

T had hcard much about this instrument, the first of
1ts kind in the world, and must admit was a bit astonished at
secing its chief designer, who gave the lmpression of an or-
dinary young worker, ’

The loading of dry ice began. The marble-like ido 4
erystals sparkled. They werc becing packed 1n white hermetic
containcrs, ' , v v ‘

Finally, all was ready and our plane soon became air-
bornec. ‘ : ” '

When we were already in the air, our flight mechanic

came out of the cockpit. I was standing in the doorway. The
Commander peered at me several times over hls shkulder and,
unexpcetodly beckoning with his finger, motioned me to the
flight mechanic's seat,

"Are you one of our new workers? Arce you going to fly‘

‘with us?" he asked., "No", I replied, "I am from the magazine'.
The Commandcor smiled, but I could feel that my reply somewhat
disappointed him, o ~

Konstantin Dmitrilyevich Goran'kov pro#ed to be a very
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and Gorankov would put on his carp

amiable person, The plane was being guided by 1ts automatic

" pilot and the both of us began to talk, Most of our conver-

sation, of coursc, dealt with aviation., Gorankov was an old

‘air wolf. At the age of sixteen, he Was alprecady sitting be-
'hind the control panel of a plane and by now had almost 3 mil-

lion air kilometers to his credit, He spent the war flying
- long-distance bombers and had worked as a test pilot.

His hands caught my attention. The_skin‘Was a strange,

waxy color, I at once understood that it was not natural.

‘ilGofan’kov>wbuld not tell me much of how‘thiS‘had hap-

" pencd. I lcarned, however, that during the bombing of the

city of Nikolayev, German artlllery fire had hit the left on-
gine of his plane, He was compelled to make the returan trip
on one enginec alone. It was impossible to put out the re-

‘sulting fire and soon the floor of the cabin was in flames,
It was comparativecly close to the front lines and Goran'kov

was able to land in a necutral zone, He had covered his face
with his hands and only because of this had it not been dis=-

figured,

Latcr, Goran'kov's plane was hit six morc times during

‘the”war,,but somchow he always managed to get back to the vi-

cinity of our lines.

As he talked, Konstantin Dmitriyevich continued to
watch the instrument panel as well as his co-pllot and from
time to time rcad reports of the condition of our alr route,
which were handed to him by the radio operator. After he had

- pead themi he would express his favorite "so-o" and would ca=

refully pin the reports on a special wire as bille are pinned

down in stores. At times, the co~gilot wogld mo%ign'tgihim
ones and, applying his

throat-microphone, would speak to the stations on the ground.
"o must fight not only the clouds, but also the dis-

' patchers on the ground," he said after one of thesc conversa-
~ tions, "In our work we are often obliged to change our air
route, our altitude, or our position., But they, on the ground.

below, do not approve of this," he added, :

"But, I bolicve, you have special permission for this

from highcr authorities 1in the Air Ministry?" I said.

.. "eg, But they have issucd a refuéal signed by novless-'
er an authority. Thus, we must fight., - This past summer, for

 example, therc was a case like this, We took off to secd
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~cumulus clouds. They are very dangerous to all aircraft.

If a planc should pass along the lower edges of a cumulus
cloud, it could becomc absorbed by it, from which thore is
1ittle escapc. But we sced the clouds from above. "As wc flow
out to scod a cluster of cumulus clouds, we suddonly rccclved
an order which prohibited us from approaching 'any formidable
cumulus clouds', I then asked the dispatcher below: 'And what
do you mean by a formidable cumulus cloud?! Since the dit-
patchers remain on the ground they have no gense of humor. He
replied by saying angrily:'This 1s an order; Kecp away from
all cumulue clouds!' Se we were obliged to turn back. Can
you imaginc what a wastc of time and cxpensc this was?"

At that moment, Scregin entered the control cabin and
I was politoly asked to make way, We had been flying over the
¢louds for a long time now and werc nearing the sceding-arca.
I centered the main compartment of the plane and sat down by
a windovw which was encloased not by an ordinary flat-surfaced
glass, but by & convex or bulging-type, which permitted one to
lean out and obscrve what was occurring underneath the planc.

‘The elouds were all around us, reminding one of tho
thick waves of an unusually white sea, In fact, this was a
sca, only its moisture was in thc form of droplcts., :

Boris Krasnovskly opened his "cabinet" and placcd some
dry icc in it., e were getting rcady for the first test. The
dopth of the c¢louds below rcached 600 meters,  Our planc bo-
gan to dcscend and soon plunged into the clouds. Before the
operation" could bec carried-out, an analysis of the situa-
‘tion had to be made, The moisturc-content of the cloud had
" to bc moasurcd, as wcll as the size of the water-droplcts,
plus a tomperature reading., This was done by Sercgin toge=-
ther with Nina Smirnova, who carcfully scrutinized the instru-

. ments which were attached ncar a window of the planc, Both

- were very busy but they conducted their activities efficicntly
and with dexterity. |

‘ When all the roadings and measurcments had boen com-
. pleted, the planc oncc again left the clouds but confinued to
fly closc above them, and at times was able to penctratc the

higher cloud "waves," At this time, thce planc would violently
sway and would litcrally picrcc not morely & cloud but a rcal

TWavVC,
"foll," I asked Scrogin, "how arc presont qonditibns?"

in

"Bad!" he replicd, "Plus 3 degrees on the upper cdge!
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: The fact is that the usc of dry lce is designed for
supercooled temperatures. It was indeed very cold on the
ground. But here, at an altitude of over 2,000 metcrs, a

thaw" had sct in, Wo had been caught in a current of warnm

air.

"o dhall continue with the cxperiment ncevertheless, "
Serogin said angrilyi "Of course, I cannot vouch for the re-
sult. In my opilnion, svmething will comc of 1t, The tempe=
paturc is lower within the ecloud/ While on the lower cdge
it is minus threc. Lot us try. OCodnnect 1t, Boris!" he or-
dorcd Krasnovskiy. | : | :

KrasnovSKig turned a knob on the control pancl, pross-
cd a button, and his "cabinet" began to run. T

~ Special blades rovolving at a spced of 3,000 revolu-
tions per minute, started to cut into a block of ice, divi-
~ding it evenly into equal pleces measuring onc centimeter.
They weroe then separated into cubes and automatically depo-
sited in a bin under the floor, The cutting of the ice into
cubcs as well as their output was carefully regulated. Due
to unfavorable outside conditions, the yicld was at its ma=-
ximum: 3,000 grams per minute. From time to timc a strangc
sound came from the box. Krasnovakly explaincd to me that
© this was a rosult of the pneumatic clamp pressing the 1ce

“against the cutting blado,

"But -this apparatus can opefate without tho'ciamp," ‘
Krasnovakly said enthusiastically. "It will run even if 1ts
other mcechanisms fall. Of coursc, it will not oporatc up
to par, but even so it will work, Vitality is our main prin-
ciplc in aviation." T -

Borils continucd to explain the operation to me while,
I must admit, I was morce intcrested now in waht was happoning
bclow us, whore the cubes of dry icc were dropping onc aftor
another. Could thesc tiny lumps, of which therc would hardly
be enough for a singlc freezer on a good summer's day, really
destroy this sea of clouds? : O

I was curious to scc for mysélf,'as I looked through
the window, :

, "At any moment the planc will turn back and you will
"sec for yourself,!" Boris said, having scen the impatient look -
‘on my Tacc,



- Vadim.

R At this momont, the pianc banked to onc side and turn-~
 cd, Soon it was Tlying level oncc morc, That meant that we
Lo were flying back ovoer:the arca we had just sceded, - At that
- moment, I heard the fllers cry out s "Vadim Vladlmirovich.
!" This, of course, was Scrogin and by the intonation ‘
of his voicc I could note that all was in order. we had over-
come tho‘"situation.‘ . - ‘ :

' I ran into ‘the cockpit. Soregln,and Gorankov werce
pointing to somcthing ahcad and below, But I could sec no~
- thing, That is to say, I could sec only what I had obsorvod
“before == sndloss wavos of cloudsn ﬂ o

‘"Do you sce it?" both asked m¢ in onc VOice.‘ VSee;"
. over there! It was a dark, washcd-out patch which Wwaes cen-
terod around tho arca Wwe had Just flown over, ‘ i

Now I could rsally sce the pateh where the clouds

'=had darkonod ag if before a sotrm, "Konstantin Dmltriyev1ch,

Seregin said in an excited volce, "why don't you fly a little
.~ higher? Then we shall sce the reflection of the sun, that is
the reflectlon of the sun's rays a%ainst the myriads of 1co

' crystals, as well as thc snowfall,

: "Ana we shall not sce the ground, Yuriy AlokscyOV1oh?"
I . timidly intorrupted him, fecling that by my rudu qUOSulon
I had 1nsultod 501onco. =

~ "The ground? Oh, so that's What's bothoring youl" Se-
regin laughed, "Surely! 1In about ton or fiftcen minutcs.
. The oentirc proccdurc takes from twenty to thirty minutes. As
“goon as we are finishecd, the refloction will disappoar and
you Wlll sce the ground.

: I sighed with rclief and becan to soaroh for that won-
dorful rcflcetion of the sun == tho "lower sun' as they callecd
it. And there it was, brilliantly shining in a silvery hue
on the ecloudy path we had just furrowed. I would have called -
it a 1unar rciiect*on, however, because of its silvery lustre.

: In the rcantime, the furrowsd path which we had madec
in the clouds 6row wider and larger in size and all thc morec
rominded one of a thawed patch of snow as if a hot pipe
with stcan had passed through here., - But soon the furrow cnded
and again wc turned back where we could scc how thec snow in
. the clouds "hed mclted to the ground," To the loft and to
the right of us the clouds passed by majsstically as boforo,



S full of icy splendor, and below us there romained but pas
“thotie Toggy patches. 7ith added intercst I gazed at the
ground which could be secn through the "gully" wo had made -
‘in thc clouds. The stroets were govercd with frosh snow

© along which dark trucks were slowly crawling and wcrce being
passcd by Pobeda motor carsy roscmbling lady bugs.: A villa-
gc could be scen ncar the road; We could also scc the re- '

flection of the sun on the toy-like domes of a tiny,church.‘”“ 
The villagcers probably had been astonished by thc sudden ap- .

pearancc of the strange clouds, :

7hat had really happoned bolow us? How Wwerc theso |
minute particles of dry lce able to perform such & huge
task? ' ‘ S . ‘

“We have beeome accustomed to water turning into icec at .
freoczing temperaturcs. At ony ratc, this occurs with watcr
during the first frosty autumn night. But it so happcns
that wator in the form of droplets does not frocze in the
olouds with thc coming of cold weather, It is said that
1t is mercly rccoolcd and can rcmailn in this form to & tcm-
peraturc of minus 40 dcgrecs C. A S T '

An snalysis of thc causes of this phcnomenon would
. lead us far astray. The only important thing to be men= :
 tioned hore is that the rccooling process of water in cloud
" droplets is one of continuous changze, _Sclentists finally
" decided to utilize this fluctuation to their advantages.- ‘
As dry ic3 vaporizcs, it cools the air surrounding it to a .
temperature of below 40 degrecs Centigrade, As the drop-
lct of waetoer passcs through the cloud, it leaves bchind it
a path of very cold air and the moisturs along this pabh -
finally frcezes, HMinute beginnings of light snowflakcs ‘
arc then formed, The moisture in the cloud beginsg to freco-
zc rapidly into icc erystals. The crystals grow and in-
crcasc in weight as the drops vaporizc and disappear, - All

of the molisture from thc droplets is transformed into crys—vfﬂ 

tals, Thi sc in turn form into hecavy snowflakes which the
air is"unible to support and conscquently they begin to
falle A cloud scoded with dry icc ccascs to exist.

v Thus, by dropping dry icc into a cloud, we mercly

start the process by intcerfering with the transmutating )
cquilibriun of the opposing forces in naturc, The process *
takes its own coursc after this without our interferoncc.
In this (3sc, wc only assist thc intramolecular forces of
“attractlca which arc secking to change water into'a solid.
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Only 100‘grams of dry ice arc roquirod tb sced onc
cubic kilomcter of a cloud and turn 1t into snow, *

But all is not as simplc as it may scem to appcar.

The difficulty, first of all; lies in the amount of appli-
cation. The adage that "you cannot ruin porridge with but-
ter" is not suitable herfe, If more dry icc is sceded into
a cloud than is recquired, the results will bo nil. A so~-
callcd "oversceding" will occur. This mcans that too many
drops will frceze simultancously and the gnowflakes will
hardly incrcasc in slzc, : ‘

Under normel cloudsccding, moisturc adhcres to the
frozen crystals at the expensc of the vaporization of the
adjoining aquecous droplets., If thcse should freeze, then
the moisturc will be unable to escape and, as a result,
the crystals will not grow in sizc and there will be no
snowfall. The cloud will mercly alter its appcarancc., Its
‘composition will not be onc of droplets, but it will Dbe
madc up of light snowflakes, Wc will get nelthor snow nor
rain, It will contlinuc to rcmain as a cloud, In thc final
analysls, too little and too much 1s bad. A certain opti-
mum dosage is nccessary, It is difficult to determinc its
relative quantity or intensity, The difficulty of the mat-
ter is still aggravated when the dosage dcponds cntirecly
on the condition of thc ¢loud, its tomperaturc, its mois-
ture content, and the speed of the air currcents. '

\ ‘The solution of thosc problems is conducted through
frequent. experimentations and theory. But thoory, alas,
st111 lags far bechind from actual practlcc. Mankind, ha-
ving pecnctrated the sceercts of the atom, is still unable-

to probec successfully the sccerets of the clouds. ‘Not a

singlc 1living sclentist, for cxample, will speeulate on -
fully rcsolving thc causcs and mechanism of natural rain,
hail, storms, etec, But 1ifc and technical knowledgec, ha=-
ving outdistanced scicnce, arc now demanding an answor to
the mechanism of artificial rain and snow, Difficult arc
the timcs, indeecd, for scicnce, : :

The Sccond Day

hen we awoké in the morning at thc Rostov airport
hotel, wc looked into the window and werc overjoycd by
what we saw, Everything beyond was covered by a laycr of
dense, gray fog, One could not hear any engines warming-
up. A somnolent stillness sccmed to blankct the airfield,
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- Rostov was "closed" to all traffic, Some of the
groundcd passengers, who werce ncighbors of ours in the ‘
room, were cursing both themsclves and the wecather and were
admonishingtthemsclves for not having taken the train ins-
~ tcad, We, on thc other hand, werc delighted. Naturc head
challenged us,  Now we will show hers |

| "Gheor-upl" we toid our noighbors. "Let us have broak-
. fabt and then you can take off." ‘ -

Thcy gazed at us with astonishment and oven with some
anger at our strange and inappropriatc joke; ‘ i

an We atc in a hurry, aftcr which wo ran to our planc,
tt was difficult for us to find it, since it was hidden in
the densc foge. 4+ was standing therc -- silent and drcary.

. "Jhat is tho mattcer? . Why are the motors not being
warmed up?" wo shouted at thc mechanics. They looked
gloomicr than the planc itsclf. Tho technicians who werc
‘sorvicing the planc had found a damaged part in thc ocnginc.
o immodiatoly hurried to the administrator of the airficld
and rcqucsted him to help us in speeding up the replaccment
of the dameged part., "Wo shall open up the alrport for you,"
 wo shouted, Without any further ado he mobilized an cntire |

brigade of ‘workcrs to help us. S -

Our anxictics having becen allaycd somewhat, we roturnedk
to the hotel and began to play chess, The deldy was natu-
relly disappointing, but "all's well that ends well," o

 How quickly the surroundings of the airport were chang-
ing! It was only ninc o'clock in the morning, but already
tho halls of the terminal building were crowded with waiting
DPa8BCNECrS,. . | 2 :

- "That is nothing, " we thought to oursclves; "soon cVCPy;
thing will be in ordcr, " | ' ' K o

‘ . We had played one gamé, and had begun another, and
gtill we werce not called, S ‘

Finally, the navigator, Robert Lin'kov, appearcd, Al- .
ways heppy, he now worc a gtrange look. o L

" 1Bad nows!" ho said, "The engine will not be repaired
today." | | ‘ ' o ‘
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The airport was alrcady beginning to rcemind onc of a
~railroad station., There were people sitting on the floor,
on their personal belongings, in the lobby, and in the hall=-
ways, And thls was happening not only in Rostov, Aircraft
that was destined to land at Rostov or pass over it were
grounded. This cost the State hundreds of thousands of ru-
blesa : ‘ o

‘ out of embarragsment, we turncd our gazc from our neigh-
bors, We rccalled how scicntists in Moscow had proudly ro-

latcd one practical rcsult of their labor: they quoted the

existing laws govorning the opening of airflelds in wintcr-
timec, : ' _

- Oncc again, we rcnowed our discussion with the head of
-the Rostov airport. L .

"Do you have Instructions?"
"I do.ll ’

. "Then, why don't you 1ift the fog from the airficld
yourself?" . ‘ ‘

"Je have attempted to do so twice, already,"
"And what were the rosults?”

"fc had soméﬁsuccess."

"Then, why are you not doing it now?"

"hy?" the chicf sarcastically smiled.  "Your special
" apparatus is on board ship, while ours 1s still in its pri-
nitive stage ~-- we usc an axe, We must manually chop the
jec in the planc itself. On onc occasion we cven chopped
through the floor. The icc must be broken up before it is
scattored over the clouds, otherwisc it will vaporize, = ie
also have a problem in obtaining the dry ice. Rostov docs
not have a factory which could producc it.  When we get a
machine 1like hours, a machinc that will also automatically
ecut the ice into small cubes, then you can come up with

. such a question., That is how it is. The instructions look

simple on paper only." v
Thore was nothing that we could say to this,

"He is right about the mechanization," Seregin said,
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"T4 is difficult to work with an axe, But I'll tell you
onc thing, If from his pay only a small part of the cost
of this dclay were doeduetod, he would be fast to find 2
solubion, All they fear arc accidents, They follow the ’
rulcs stringently as far as accldents arc concerncd, But
while thc planes arc grounded, how canm therc be an acel~ .
dent?" ~ ' - '

o "plcasc tell me, Yuriy Alckscycvich, when was the
construction of your apparatus started?" 4

“In 1955- !
"Is 1t not taking a long timc?"

"Yes, It is not fast, But that is no fault of ours,
' e do not havc our own construction burcau. Our or-
ders for cquipment arc placed with plants who fulfill them
over -and beyond their plans. It stands to rcason then that
they do not work on them in a hurry., Then changes in plans
have to be madc and various tests. Thils is the second year

" that we havc been conducting tosts.' .

"Then do you cxpect your apparatus to be installed at

Cairficlds?”

- "I cannot sayse. It will not be soon,' added Serogin
sighing. We'd better go to town." ‘ ,
‘Thcré‘was nothing c¢lsc to bec done at the airport.

On the way to Rostov, I got into a conversation with
Xrasnovskiy. - I asked him to give me morc detalls on how

. he came to build his machinc,

He tricd to cvade the question.

"{ow, look here," he replicd; "you journalists like
40 talk.es 'your machine,' 'the apparatus of so-and-so cte. '™
i ' ’ : Y

"po1l me how it happened, " I sought to calm-Krasnstkiy.>‘

"How? As always 1is the casc: many cooperatcess’’ Kras-
novskiy began to hesitato. "Some work more, some less.”

Onc could still note a look of suspicion in his eyes,
but I waitcd patiently. I guessed that he himself wanted
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his work, I was not wrong;' Krasnovskliy gradually rolaxed
and soon forgot his misglvings, ~

‘ MYou understand, dont!t you?" he would ask me from time
to timec, He would continuc, not permitting me to reply:
Nyothing was evor accomplished in this ficld, Wc rummaged
through &ll the librarics -- but to no avail, We know ncel-
ther the principle of the machine's operation, nor the mc-
chanical characteristics of dry icc. We triecd chopping it

and planing it =- still nothing happencda All wo could got

was dry icc in powderod form and not as cubes, Powdered
“jce is worthless because it will evaporatc before it has a
‘changec to pass through a cloud, Thon we tricd pressing 1t
and oven cutting the dry icc by means of an clectrically=-
heoated conductor," _ ‘ o

Onc could fecol that Krasnovskly not only liked his
work, but considercd his spocialization to be in the forc-
front of all others., Despitc the fact that he stubbornly

. and sincercly rofrained from using personal pronouns such

as "I," "minec," otc, I was still ablc to understand that
out of threc similar projccts, his was thce one that was 85C-
lcetcd, It was based on the principle of cutting ice by a

‘cogged cutter at a speed of 3,000 revolutions per.minutc,
It has becen found that only sl this specd is the pulveri-

zation of brittle dry icc avoided. v :

, The work on it progresscd satisfactorily, oxcept that
in thc beginning the machine itsclf, togother with all its
acccssorics, occupied almost onc half of the fusclage of
an IL-12, Naturally, this was inadecquate, Much ingenulty
and labor were rcquired before 1t was possible to transform

" this apparatus into the minlaturc and faultless cabinct

that it was and which was now brecathing and champing in our
‘planc, The following is a far from complcte list of thosc
who, togocther with Krasnivskiy, participated in the crcation
of this much-ncecded apparatus for our air force, Among then
were the designers Averyushkin, Nekhroroshikh, Salfetkin;

the tochnician Ercmina; the clectricilans Kvyatkovskly, Mar-
shev, Goryachev, and Strol'tsov; the technologists Torma- ’
shov and Dmitriyev; and the locksmith, Boriscnkos.

"Iy this work your Tirst?" I asked Kraénovskiy.

"No, it 1is not thorfirst," he roplied smiling.""But‘
it definitcly has played a major role in nmy 1ife." L

Tt turncd out that during tho initlel tests of .
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Krasnovekiy's appafatus,‘ho had bccome acquaintcd with a

rcscarch student at the acrological obscrvatory, & Lyudnila
Krutskaya,‘who was working on thoe theorctical prinelples of
woeathor controli Thoy were marricd recenbly. ‘ e

All in all;, as I cdamc to understand, this past yoar,
Krasnovskiy's twenty-ninth, was an important onc for him,
During the summor, he had graduated from thc Moscow Insti-
tubte of Aviatioh, which he had attonded as a night student,
and hec was also ablec to obtain, together with his wife, a
roon in a new home. g

The Third Day

Alas, fatc cannot be kind twice, The sun was shiﬁing
outside our window, the motors werc roaring, and it appear-

" od that we werc not destined to distinguish oursclves in

Rostov., Truly how plcasant 1t would have been to perform

a good decd, -All werc sorry that the possibility had slip-

pcd by. No mattoer what is sald, thorc still oxlsts a sharp

“distinction botween an experiment, cven the most interesting

%ind;.and its practical rcalization, This we well undors~
,00d” that day in Rostov. - _

j - From Rostov, w¢ flow on to Mineral'nyye Vody. A tost-
ing of the Central Acrological Obscrvatory was situatcd
“herc. Ground devieces for the dispersal of fog from alp-
ficlds werc being tested, This work was conducted by a moim-
bor of the C.A.0,, thc engincor Orecst Rabinchuk. S

: soon aftcr we had left Rostov, the ground bocame covered
with hoavy clouds. They continucd to grow dcnscr and lar-
gor, Thoe flicrs confirmed thoe existing opinion that thorc
eannot bc two days when the clouds would be identical., I
~yestorday the clouds rominded us of a sea under a fresh
‘wind, then today we were flying over a stormy, choppy OiiCe
whitc waves were rolling below us. ‘ '
. _An cspecilally beautiful sconce unfolded when Wwco approach=
od the Toothills of the Caucasus. Evon the cxpericnced ve-
teran fliers werc amazod, The mountains below werce not vi-
siblc but the clouds kopt rising in one huge wavce, Lgte-
- pally spcaking, this could have becn a brcaker or an occan-
ic carthquake., The wave's crost kopt winding and rising in
a spirc, and appcarcd to be in onc position, refusing to
subside, It proved to bc a stationary onc, ~

- In the meant ime, we received a report from the ground
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that while we had been admiring the clouds, thcy in turn

nad scttled over the alrport i1n Mincral'nyye Vody and, con-
sequently, the field was ¢loscd because of the low cciling.
This only proved the point that the cloud wave was capable-
of subsiding.. : I : '

~'We had planned to work in the arca of Mineral'nyye
Vody., Now, it was declded that we would operate over the
airficld itself so that we could set 1t open and make a
landing. This was really a Job. It was made more diffi-
cult by strong winds which arc treacherous here at thc ap-
proaches to thce Caucasus. The wind was so strong that an
opcned plane window would have been blown out past the

airport. All our hopes were now concentrated on the navi-
gator Robort Lin'kov. It was his responsibility to doter-
mine where to "pomb" the clouds. | o

At this moment, an interesting conversation took place

on the radio between our commander and the dispatcher. Tho
former requested permlssion to work above the airdroma.

A pilot of a grounded plane interfered in this dis-
cussion. "What will he be doing?" he asked,

~ "He will try to open our airfield, " the dispatcher re-
plicd. . ‘

"He is a good félldw,"‘answered the pilot.

"We finally»got a compliment, " smiled Konstantin Dmi-
triyevich, "We have to justify it. " -

: Lin'kov completed his calculations and our plane took
‘off against the wind, lcaving a winding trail behind it,
The apparatus breathed and champed in a now familiar fashion

as 1t began to sccd the clouds with 1ts little "bombs'.
The clouds behind us began to darken and agaln we saw the
pright reflection of the sun, As we completed our '"bombing

run, we increased our altitude a bit and earnestly began to
1ook at the dark crecvices we had made in the clouds. At

this time, a rceport came in from the ground that it was
snowing heavily and the visibility had worsened,

 “Quictly, peaccfully: Everything is progressing in-
telligently, " Seregin tried to calm us as he used his fa-
vorite expresslions. ' ,

- But it scemed‘to me that he was really tryihg to
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comp03o hiﬂself ‘ i_ D o ?f' [ N

vo had made two round trips over the seeded arca with'
the prcscribed 30 minutes expiring, but still we could not
scc thu ground. '

'"It has stopped snowing‘" came the report from the
'ground._ Apparently, they, too, had begun to worry.

"ihy should we gare?" somconc, sald, probably having
108t all hope of sceing the ground, The commander obscr-
- ved that the wind from thc mountains was beginning to co-
ver tho croviees we had made with fresh cloudss "Will we
actually hﬂVu to return to Rostov in diegrace? we wondc-

red. ‘

"Poor Orcst!" Krasnovskiy said, "Hu is probably runu'
. ‘ning around the airport, waiting for us." At that instant,
Sercgin shouted from the cockplit:"Land!" I was firmly con~

vinced that only Columbus could have shouted 1ikc that .

o beforo him,

: EVeryone rushed to the windows, Yes,‘there Was theriwi
jand.  Truc, 1t was still a blt hazy, but one could 860
thc houses, fields, and roads. _

Thoy radiocd from the ground that the sun was out over BEEE

the city and visibility was at 500 meters.di'

All was in order. The airficld was just outside the _~_gr'

‘ycity. Soon the sun would appear there too.'r

Konstantin Dmitriyevich contacted the dispatcher for
pormission to land., "Permission granted." came the reply.
Wphe altimeter reading here is 762 millimeters." (This in-
formation 1is essentlal for all fliers for a pru0150 deter— o
nination of their altitude). .

We circled the fileld once, then twicc.

' "Is your 1anding gear down?" the dispatchor asked au- :w“‘
thoritatively. . |

"Certainly," replied Goran' kov. |
' The instrument pancl began to ring. ‘Thie automatical=

1y informed the pilots of whether or not the planc was
making a satisfactory landing approach. We could B8ee bulOW

6




- bclow us a clearly—outliped runway, which was narked Off
g%th lights. There was & slight Jolt as we made our lan-
ng. ‘ ‘ :

Later a barquet was held where our expeditlion met the
local winter vadationists who were staying in Mineral'nyye
~ Vody« This turned out %o be a ¥ery bad scason fopr thom ==
it was a terribly eold, raw, and windy winter. "The sun
camc out over Mineral'nyye Vody only with the arrival of
our planc. One can say, it was artificially produccd.,

The local fliers as well as the workers froa the air-

port also attonded the banguet, TheX all knew and admired
fhe associatcs from the Central Acrologlcal Obscrvatory

who were conducting weather induction and the conversation
herc naturally centered around thcir work. '

- At times cumulus clouds attain a height of 10-12 ki-
jomecters. In order to "work the cloud over," so to aay,.
" tho planc must achieve an altitude above the cloud's sumnit,
“which acrologlists like to call the "anvil" point. The
work 1s carricd on with the crew working in oxygen masks,

- Beforc a cloud can be seeded they must determine whether

therc is any precipitation. Thls 1is also a very erucial
momcnt.‘ ‘ : o

: "Oonce," Seregin sald, "as we were flying under a cu-
mulus cloud, darkness suddenly and swiftly began to sot in.
The pilots called me and said that 1t was only with 4iffi-
culty that they were able to control the plane. The alr-
craft literally was being absorbed by the cloud. ‘They were

" pardly able to decide what to do, when a bolt of lightning

pierced the darkness, miraculously by-passing the plane.

A hoavy storm began, The fliers, forgetting ceverything
clse, suddenly banked the plane and with full speed start-
ed to climb over the cloud.” - o .

. Thunderstorms and hailstorms arc born in largc and
dcveloped cumulus clouds, As I came to understand from
the gist of the related stories, this. 1s one of the rca-
sons ®hy any struggle with cumulus clouds bears such in-
portent significanee. In contrast with other clouds the
cunulus type arc distinguished by thelr aggressive, turbu-
lent and, I would say, predaccous nature. To look at, thecy
arc very picturesque and have often inspired poets. But
‘within them are hidden huge destructive forces., It 1s a
laughing matter for them when they are able to swallow

an unsuspeeting plane, thereby destroying it by breaking it
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into tiny bits, The energyvof an ”average"‘cumulusvcloud

is approximatcly equal to an atom bomb, During a seci-
ingly calm and sunny day, cuimulus clouds are actually fu-
riously secthing with tornadocs and windstorms. Storms '

. arc causcd whon electrical charges foraing on wator drop-

1lets achicve a eritical point,

. The hail found in cumulus clouds is a deadlier and _
morc appalling "weapon" than lightning. Though people do
posscss defenslve neans against lightning, on the other
hand, man has found ninself to be helpless in his battle
with hail formations, ~ : ‘ ‘

Heil causes especlally huge losses to the egricultu-
ral cconomnies of southern countries, Hallstorms occur

morc frequently in southern climates than they do in our

zonc and cause severc dameges to the delicate plants in

thosc arcas, During certaln ycars, hail coapletcly dcs-
troys grapc harvests. Hall is as much of an eneny to wi-

' negrowers as draught is to farners.

cumulus clouds are "hostile" to man in all forus and
phases, Even when they bring on a downpour of rain, they.
causc morc harm than good. They have been "prutalizing”
man so long and so preciscly that he has grown accustoied

 to his fatc, annually paying a hoeavy pricc without complaint.

This is onc of the reasons why plans for putting an end to
hailstoras and other squalls in the not too distant futurc
or, at any rate, of significantly curtailing thonm, appear
to be so farfetched. ' ,

"~ An cxpedition from the Acadeny of Sciences USSR,
hcaded by Profcssor Sulakvelidze, is now conducting tests
on hail nodification in the Valley of Alazyansk, Its me-
thod consists of plans to break up formations of cumulo-
numbus clouds before thoy have a chance to grow into heavy
layers of hall. In order to observe the formation of cu-
mulus clouds in time, the utilization of radar and acrilal
rcconnaissance is being considercd at the approachcs of

the fertile valleys of the south.

- In France, for exanplc, wherc winegrowing plays such
an important role in the agricultural cconony of thc coun-
try, cumulus clouds are bonbarded from the ground by roc-
kxobs which arc loadad with sultable substances.

Today, however, the basic problem which confronts
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e ,
* for the opening of closed airflelds and the dispersal of

“ seience in the early stages of weather contfbl‘is‘thé dis- |

persal of the wara ¢louds of sumaers. :

o As we approacheé Moécow, while we Werefsaying farc-
well to cach other, I managed to ask Sasha Grachecv, our

‘ co-pilot, what he as a flier thought of the work of wea-
ther induction, which was being conducted by scientists;

"Undoubbedly, it is of primary importance,” roplied
Sasha, "but it is progressing rather sluggishly." ‘

His words becanme iubedded in ny nind —~'espé01ally

-the word "sluggish." In ny estimation, 1t clearly depict-

od tho situation. Back in 1921, Vitkevich and Obolenskily o
had laid the groundwork for weather induction. How much

‘ could'really have been accomplished in the period of timc
sinec, i , I ‘ R

The attitude of the Agricultural Ministry toward L
scicnce's attempts and achlevements in influencing weather
gives cause for special concern. The collec etive systen
opens up excoeptional opportunitics for the development of
ertificiel means in the augaentation of precipitation,

It should be pointed out that specialists in this a-
roa of investigation arc not being trained, The profes-
sion of "wcather induction" demands knowledge in chenistry,

. physics, mathematies, and neteorology. Those who arc now

ontoring the "ranks of the fighters of the clouds" must
add now information to thoir knowledge, as well as brush
up on new findings, As a result of this, tine 1s lost and

-'7the natter consequently suffers. , -

.- When we épok@ of the practical applidatidh_of the
ns of influencing weather we nentioned only their use

thunder and hall storms., But this is a far cry fron what

still can be accomplished. Theo prospects of the futurc arc
bright. It is difficult to overestimate thelr value,

With the installation of apparatus on collectivo farns
for scoding clouds with activc substances, or by their dis-
scrmination with the ald of balloons or rockets, we shall bc
ablc to obtain artificial snow or raln., As a result, wo . ¢
shall bc able to inercasc tho water content in reservoirs
for our hydroeclectric stations. By the process of "over- -

seeding" the clouds, or by using speclal agents in
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conducting the operation, mankind on the othor hand will
~be successful in preventing the accunulation of superfluous
and unnceccssary raln or snow., ‘ v - ;

 The frecing of wille land expansesffrdmlcioud fotmatibns “
will rosult in thc wariing of laycrs of overground air in

. the artificially-opened arcas, Conscquently, tHe proessu-

pcs and dircctlons of air currcnts will change in thesc
 pogions, O the othor hand, an "overseeding” of the clouds,
- of which we have alrcedy spoken, can prevent & natural
cloud dispcrsal, This, in turn, will change the thernal
" palancc and dircection of atmospheric alr currents. '

‘ By cbnducting'WOrk‘in this field, wo shall be success-
ful in changing the weather on a large seale, In the opi~- .

nion of many noted world scientists, all of this is only
a matter of the near future, of the next two dccadess

END
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