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NASA tRANSLATIONS. The following NASA Translation List No.2 is 
the second in a n in forma l series t o be issued monthly by the Office 
of T c hnical Information nd Education Programs (OTIEP). In order 
to make these Usts available to a greater number of persons, SIN 
will reproduce them each month as they a re received. 

Persons within HSFC may order these translations by contacting 
H-HS-IPL, phone B76-8386. 



NASA TRANSLATION LIST NO. 2 

The purpose of this monthly lis t is twofold: (1) to announce 
promptly the availability of translations , and (2) to . avoid duplication 
of translation effort. In order that this dual purpose may be achieved 
NASA centers and contractors are requested to: (a) check with OTIEP 
before undertaking a trans lation , (b) notify OTIEP of trans lati ons in 
process, and (c) send to OTIEP one copy of all translations completed. 

PART I: TRANSLATIONS COMPLETED 

NASA translations are listed in Section A. Translations in the 
TT F-l series are published and distributed as NASA 'iechnical Trans l a t ion •. 
Translations ~n the TT F-8000 seBdes are available upon request from OT1!P. 
Requests for translations in the~JPL AI/Trans. series should be directed 
to the Jet Propulsion Laboratory. Non-NASA translations that are provided 
to OTIEP and are of interest to NASA Technical programs are listed in 
Section B. 

A: NASA Translations 
Index No. 

87. Academy of Sciences , USSR , Yakutsk Subsidiary 
VARIATIONS OF COSMIC RAY INTENSITY. NASA TT F-67 
Trudy Yakuts . Filiala. Akad. Nauk SSSR. 
Ser. Fiz.; No.3, 1960. 166 p. $2 . 75 (OTS) 
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SOWTION OF THE BOUNDARY PROBLEM OF RADIOWAVE NASA TT F- 8059 
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98. Kugushev, A. 
SPACE ELECTRONI CS. NASA TT F- 8049 
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Yakubenko , A. E. 
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109 . Acad my of Sci oc s USSR, IGY C01IIIIittee 

BULl RAPlllC LIST OF LITERATURE IN T-1140 
RUSStAN FOR 1959 INTERNAnONAL GEOPHYSICAL 
YEAR • 
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AFSOR-1020 
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112. . 1. a nd Syrovatsk l y, S . 1. 
CO!ltEHPOIlARY STA S OF Tl{E PROBLEM MCL-943/l+2 
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113. 
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117. 

118 . 

119. 

120. 

TSikulin, M. A. 
ON THE ANALOGY TO EXPLOSION OF SUPERSONIC 
FLOW AROUND BODIES . 
I zvest . Akad. Nauk SSSR. Otde 1. Tekh. Nauk 
Energet. i Avtomat., No. 1 . 91-6 (1961) . 

Veinberg , V. B. 
OPTICS IN EQUIPMENT FOR THE UTILIZATION OF 
SOLAR ENERGY. 
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PART II. TRANSLATION IN PROCESS 
Tr ans lations "in proc 55 " wi ll b lis t d in Part I upon completion 

R GU~ t s for t hese tran lations s hould b mad only af t e r they re 
announc d in Part I . 

12 1 . Academy of S i ne s . USSR 
ARTIFICIAL EARTH SATELLITES. 
~losco\l. 1961. No .7. p. 56-169. 

122 . Acad my o f Sci nc s . USSR 
ARTI FICIAL EARTH SATELLITES. 
No . 8, 93 p . , Moscow , 1961. 

123 . A ad my o f Sc i nc SSR. Commit tee on Plane t PhYSics 
RESUL S OF OBSERVATIONS OF MARS IN THE USS R DURING THE 
GREAT OPPOSITION OF 1956. 
Mos cow, 959. 195 p. 
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HAGNlnC nELD. 
ICY Proaurn. Sect. Ill. No.3 . .. Moscow .. 1961. 112 p. 
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THE FLIGHT OF VOSTOK 2. On August 6, 1961, at 9AM Moscow time, a 
powerful Soviet rocket placed in orbit around the Earth, the new cosmic 
ship-satellite Vostok 2, which was piloted by cosmonaut Major Her man 
Titov • 

Air Force officer Titov successfully completed 17 orbits around the 
Earth in twenty-five hours. and covered a distance of more than 700 .• 000 km 
(about twice the dis tance from the Earth to the Moon). 

THE LAUNCHING (Excerpts from report by Tass Correspondent A. Romanov). 
"It was a very hot day. Our car speeded smoothly over the paved highway 
cutting through the limitless flatlands of the desert. We passed through 
several villages and townships. The road suddenly made a s harp turn a nd 
before us in the distance appeared a number of huge structures . When we 
came closer we noticed through the maze of metallic constructions the 
silvery cigar-shaped body of a multi-stage rocket. Huge gantrie s , gently 
but firmly , supported the rocket. This was the launching pad. I could 
notice near the rocket many people busily engaged in l as t minute 
preparations . 

'\\n elevator came down from the top of the rocket and a s hort, wiry young 
man jumped lightly out of it. He was wearing a gray tennis shirt and 
light gray trousers. He approached a group of people headed by the Chief 
Designer , the man who is responsible for all preparations for the fli ght 
into space. I would not have noticed the young man in the gray shirt if 
someone standing nearby had not said , "This i s the cosmonaut Herman Titov." 
Titov has lively gray eyes and a smile plays continuously on his lips. He 
didn't seem to be older than 26 years. 

'in the evening of this day, August 5, 1961. all preparations were completed. 
We met the astronaut again and we had a chanc e to talk to him for a little 
while. 

"The next morning a hot Sun was hanging over the area giving a gold reflec 
tion to the silvery spaceship atop the huge missile and to the structures 
on the cosmodrom. At the commanding post were gathered members o f the 
governmental comnission , well-known Soviet scientists, designers , tes t 
engineers, and the staff of the launching group. 

"When the chairman of the governmental commission announced that all flight 
preparations were completed , all personnel left the launching area. Only 
a few key people could be seen near the rocket. A blue bus drove up to 
the rocket. Herman Titov emerged from the bus and walked over to the 
launching pad. He was wearing an orange colored spacesuit and a helmet 
with the inscription USSR. After shaking hands with his comrades, future 
cosmonauts number 3, 4, and 5, Titov e~te:ed the elev~tor: At the elevator 
he was met by the chairman of the comm1Ss10n, so~e sc~ent1sts and the Chief 
Designer. They all hugged him and shook hands w1th h1m . 
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"In order to enter the elevator, Titov had to walk up a staircase . At 
the top of the staircase he tu~ned around and said a few word s of greeti.n, 
to the people of the Soviet Union. 

"One of the scientists handed Titov a log book with a pencil fastened to 
it by means of a string. After the elevator r eac hed th top of the 
rocket Titov then entered the cabin of the spaces hip and t h gantri es 
were s .lowly removed. 

"We were located on a special plat fo rm f or the purpos of obs rving the 
rocket take-off. The platform was located about on and n holf km from tne 
rocket. By means of radio we could hea r ev rything th t w s t king plac e . 
The voice over the radio announced X -10 minutes . Th chairm n of the 
governmental commission asked the cosmonaut about hi f lings a t this 
moment, and Titov replied , "I fee l excellent". 

"X -1 minute .•• lO seconds ... 5 second . .. st rt! Prom our dis t nce we 
could see the silvery rocket completely f r d from its s upports, it 
to rise very slowly. It seemed to uS xtr m l y 
9AM Moscow time. The rocke t began to tak on sp 
of a fireball. At that moment it seemed l ik th r 
the Earth in the sky. At a comparatively low 
changed its course somewhat inclining its nos 
towards its orbit. Soon the rocket dis pp 

DETAILED ACCOUNT BY ORBIT. The pur pos of f light w 
the following: (a) to investigate th influ nc hu 
extended flight along an orbit around th 

n 

and landing on the Earth' s s ur face ; and (b) to 
ability of a man during extended exposur i ght l ess nes , 

Orbital Data (preliminary): Minimum dis t a nc from th 
Earth was 178 km; the maximum distanc e wa s 257 km. An 
inclination towards the equator wa s 640 56'. Th initi 
period of the spaceship-satellite was 88 .6 min. Th w 
without the weight of the last s tage of th 

Equipment: a two-way radio communication wa s stabli h d with th pi lot 
Titov. A transmitter which operated on th fr qu ncy of 19.995 me w 
installed aboard the spaceship. The sys tems for maint lnin normal lif 
conditions for the cosmonaut functioned normally. 

The Secopd Orbit· During his second orbit around th E rth, th cosmon ut 
reported a number of communiques which testified to th f ct that th 
flight was successful. The structure of th spac s hip and it quipm nt 
operated normal~ Major Titov felt fine and was in good sp irits . The 
two-way radio-telephone communication with Titov on ultra s hortwave nd 
shortwave operated normal~. The cosmonaut was continuous ly obs rved f r om 
Earth by television. 
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While passing over Africa, Major Titov broadca""'d greetings to the peop l e 
of Africa. 

Telemetry measurements were continuous l y made of the spaces hips ins trumen
tation and of the cosmonaut. His pulse frequency was 88 bea t s per minut-e, 
the breathing frequency was between 15 and 18 per minute. While passing 
over the Soviet Union at 10: 38 AM Moscow time , Titov transmitted gr eetings 
to the Russian peop'le. He stated that Vostok 2 was very successful with 
all systems of the ship functioning normally, and that he was f eeling fine . 
The second orbit was completed at 11: 48 AM Mos cow time. 

The Third Orbit: During the third orbit Titov passed over Europe and 
again sent greetings to Earth. It was at the end of the third orbit, 
between 12: 30 and 1: 00 PM that Titov ate a three course lunch. After 
eating he reported: "I a te lunch and feel excellent." 

The Fourth Orbit: During the fourth time a round the Earth Vos tok 
passed over the cities of Madrid, Paris, Copenhagen, Leningrad, Ula n-Ude, 
Shanghai, and Sidney . In accordance with the flight program, Titov r es t ed 
f or one hour at the beginning of the fourth orbit . After r es ting h e did 
physical exercises a nd then resumed his normal activies of the flight 
program. At the end of thi s orbit he passed over the continent of South 
America and more greetin~were sent to the people below by Titov. In the 
reports the cosmona ut transmi tted he stated that all instruments wer e 
f unctioning faultless l y . During the period of manual guidanc e of the 
Vostok 2 by Titov, he r eported the one hour tes t s howed excellent maneuver
ability of the spaceship . 

The Fifth Orbit: In seven f light hours a round the Earth the Vostok 2 
covered a distance of 200,400 km . During his fith orbit the cosmonaut 
reported three times to the Earth as follows : "3: 07 PM. Everything is 
in order aboard the spaceship and I feel fine. 3:0S PM. I completed 
fully the program of the fourth orbit. 3:30 PM. I am passing the equator. 
I endure weightlessness in an excellent manner." 

The Sixth Orbit: After eight and a half hours of flight , Titov had 
covered a distance of 23S,400 km and at 5:42 PM the sixth orbit was 
completed. Major Titov confirmed the receipt of the telegram from Gagarin 
and transmitted a reply. At 5:00 PM he ate dinner. Then he' again 
activated the manual control and the spaceship responded to the movements 
of Titov's control handle. 

The Seventh Orbit: At 5:42 PM the Vostok 2 began the seventh orbit. At 
6: 15 PM Titov broadcasted the following message while flying over Moscow: 
"Dear Moscovites. Everything is in order in my cabin. The pressure is 
normal, humidity is 70%, temperature is lSoC. I am completely comfortable. 
I would like to wish everybody a peaceful night. I am getting ready to go 
to sleep myself right now." 
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In accordance with the flight program, the cosmonaut was to take time 
out for sleep from 6:30 PM Moscow time, August 6, until 2:00 AM Augus t 7. 
For this "reason the two-way radio communication was interrupted during 
that period of time. The radio telemetry control of the operation of all 
instruments aboard the spaceship as well as observation of the Cosmonaut 
cont~nued. His pulse was 58 beats per minute during his sleep. 

The Tenth Orbit: At 11:45 PM Moscow time the Vostok 2 completed its 
tenth orbit around the Earth and covered a distance of 410,000 km which 
is more than the distance to the Moon. According to radio telemetry 
measurement data the' instrumentation on board functioned normally. The 
cosmonaut's state of being was excellent. At 11:26 PM the pulse fr equency 
of Titov was 58 beats per minute. 

The Twelfth Orbit: Titov awake~ed from his sleep at 2:37 AM and began to 
carry out his duties in accordance with his schedule. He r eported that 
he s lept well, and that the equipment aboard the spaceship was operating 
norma lly with the desired hygienic conditions being maintained inside the 
cabin. He stated that he felt excellent. During his sleep the cosmonaut' s 
pulse was within the limits of 53 to 67 beats per minute. 

The Fifteenth Orbit: The Vostok 2 began the fifteenth orbit around the 
Earth at 6:00 AM. Titov stated he ate a hearty breakfast at 5:45 AM. and 
then resumed his duties as provided by the program for scientific in~esti 
ga tion. He said his state of being was excellent. 

The Sixteenth Orbit; 
trip about the Earth. 

At 8:20 AM the Vostok 2 completed its sixteenth 
The distance travelled was 654,800 km. 

The Landing of Vostok 2: Herman Titov landed in the Saratov area not far 
from the place where Gagarin landed his spaceship April 12 , 1961 . The 
Chairman of the Regional Soviet who was an eye witness to Titov' s l anding 
described the event as follows. 

"In the morning of August 7 we heard a thundering sound coming from the 
sky. After a little while we noticed on the clear sky the spaceship 
coming in for a landing. Nearby were working members of the collective 
farm brigade. These farmers noticed the spaceship, its landing, and the 
emerging cosmonaut. Three of the farmers grabbed their motorcycles and 
speeded over to greet the cosmonaut. When I arrived at the landing point 
in my Pobeda car, Herman Titov was conversing lively with the farmers. 
The fa rmers helped him take off his flight suit. 

'~ offered Titov a lift to town in my car. Titov told me that he will be 
with me in a minute. He went back to the spaceship, entered the cabin and 
came out after a while carrying a pile of papers and a book with a white 
cover. This was his log book. Before leaving the ship, Titov took a 
drink of water from the special container inside the ship. Several 



hundred farmers gathered around the ship in a matter of minutes. In the 
car on the way over to our town, Titov was joking and he seemed to be 
very happy. 

News spread quickly. When we arrived in town. the streets were lined with 
people who carne to greet the hero. About an hour later an airplane arrived 
and Titov left for Moscow." 

Titov's Statement: " ... The spaceship is equipped with installations for 
automatic flight control and landing on· Earth. In addition it is possib l e 
for the pilot to control the ship's flight manually and to maneuver it in 
orbit as required for scientific observations . The pilot has the 
capability of landing the spaceship at any given point on the Earth. 

"Acceleration, noise , and vibrations during the sector of injection a r e 
endured very well and without any trouble. After the last stage motor 
was shut off weightles s ness began. The first impression , the very first 
few seconds, was that 1 was flying with my feet up. After a few seconds, 
however, everything returned to normal. 

The Sun shone through the illuminators and there was so much light inside 
the cabin that I could turn off the artificial illumination. At the 
moment when the Sun did not shine directly into the illuminators, it was 
possible for me to ' observe the Earth which was illuminated by the Sun and 
the stars above, which were sharp and bright little points on a very 
black sky. 

"The instruments indicated that the spaceship entered its orbit. Soon the 
spaceship entered the Earth's shadow. Before the ship left the Earth's 
shadow it was possible to distinguish the Earth from the sky. Where not 
illuminated by the Sun. the Earth stands out on the sky with its light 
grayish shade. It was ' even possible to notice the direction of movement 
of the Earth by following the displacement of this gray shadow. The fact 
that the Earth did not appear to be black seems to be caused by the Moon 
which reflected solar rays towards the Earth. 

"It is very interesting to observe the Earth from space. One can distinguis 
rivers, mountains. and cultivated fields (plowed fields and freshly harves t 
fields can be distinguished by their coloring). Clouds are very well 
visible. They can be easily distinguished from snow by the shadows which 
they cast on the surface of the Earth. Sometimes the horizon of the Earth 
appeared in the illuminator and this is a most interesting picture. The 
colors of the Earth's corona passed through all shades of a rainbow from 
the brightly illuminated Earth to the pitch black sky. In general it is a 
bluiSh halo. Sometimes the Earth was hanging over my head, and 1 was 
wondering what was holding it up there. Twice the Moon floated by in view 
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"of the illuminators. The Moon looks the same as from the Ear th , nothing 
special about it. 

"Inside the cabin normal climatic conditions were maintained dur ing the 
flight. The pressure equalled atmospheric pressure, a normal temperature 
and a normal gas content of the air were maintained. I could not sme ll 
anything unusual. 

"1- ate lunch about 12:30 PM and during my s ixth orbit I ate dinner. In 
order to be honest I must say that I did not have any special appetite. 
The reason f~r this might have been the extended condition of weightless 
ness and a certain amount of excitement . The flight program however mus t 
be carried out , and I at~. I also had to use the toilet instal l ation 
aboard the spaceship a few times. This i nsta llation operated normally . 

"In accordance with the flight program the automatic l anding complex 
which secures the descent and landing of the s paces hip at the pre 
designated region, was act i vated during the 17th orbit . The spaces hip 
was oriented, the retro rocket was ac tivated and the spaces hip en t ered 
the descent trajectory. I did not cover up the blinds of the illuminator 
before the descent and therefore I was able to observe with great inter es t 
the bright illumination of the air which enve l ops the spaces hip duri ng 
its reentry into the dense layers of the atmosphere . The co lors of the 
atmosphere changed with the changes i n velocity and ltitude. With the 
reappearance of gravitation, the s t ate of weightless nes s ended. There 
was no sharp transition from one s t ate to the other. All I cou l d feel 
is that I returned to a normal sta t e . 

"As was already reported , the s tructur e of the cosmic sh i p nd i t sys tems 
for landing provided the f ollowing two l anding methods: landing by 
remaining inside the spaces hip or by means o f ej c tion of th pilot' s s ea t 
from the spaceship and descent by parachute . 1 was permitt d to s e l ect 
my own way of landing ... Contrary to Gagarin' s me thod of landing with the 
ship I decided to tryout the second method . At very low a lt itude 1 
ejected myself together with the pilot s eat a nd d sc nd d to £ rth by 
means of a parachute.* At a short distance from the pl sc wh r e 1 l and ed 
the spaceship l anded safely. This took pl ace at 10:18 AM Moscow time on 
August 7, 1961. 

" Thus the flight was completed s uccessfully. I f e 1 fine and my organism 
didn I t suffer any ill effects after that flight." 

<*Note: this contradic ts with the s tat ement of the eye witness, se pag 14 . 
who stated "the f armers noticed the s paceship, its landing nd the 
emerging cosmonaut.") 
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Results: (Speech by Prof. V. 1. Yazvovsky). ''rhe new stage ,in the conquest 
of cosmos was only possible thanks to the long years of planned efforts of 
Soviet scientists, designers, and engineers. The principal purpose of 
Gagarin's flight aboard Vostok 1 was to study the effects of weightles~mess 
and other factors on the organism of a man during the per:iod of time which 
is required to circle the Earth only one time. During the flight of Herman 
Titov was studied the possibility of a day. long life cycle of a man in 
cosmic flight. Dur ing this flight was investigated the general condition 
of the organism and its separate physiological systems. The work ability 
of the cosmon,aut wa s studied in regard to controlling the spaceship and 
its systems, which maintained conditions for life activity and also the 
individua 1 means which secure flight safety. During the space flight of 
the Vostok 2 wer e firs t of a ll investigated the effects of weightlessness 
to which the men wer e subjec ted over a period somewhat longer than one day. 

"It should b mentioned that the flight of Titov was conducted at a period 
when th r adi tion background in space was most favorable. This was 
possib l e du to th prognosed solar erruptions by means of optical 
observations of sola r ac tivities and radiation research, and by means of 
direct soundings of the s tratosphere. All systems aboard the spaceship 
provided th possibi lity for a cosmic flight of a man over a period of 
ten days . 

·Press ure insid the cabin of the Vostok 2 equalled one atmosphere, the 
tesaperatur v ried from 10 to 220C, and was regulated in , accordance with 
the heat disch r ge of the cosmonaut , the percent content of/xygen wa7 25 
to 27t, c .r bon dioxide 0.25 to 0.4%, the respective humidit of the alr 
vas within t h l imi t s 55'1. to 75%. 

"The cosmon uta condi tion and activities during the flight were systematically 
observed by 111 ans of radio telemetry and television. The bio-electrical 
aDd mech.anic.a 1 activities of the heart were registered as well as the 
frequ ncy and depth of breathing, and the temperature. The state of work 
ability was j udged by the quality of radio communication with Earth, 
accuracy o f comp letion of flight aSSignment and observation of the 
televs ion images of the cosmonaut. 

·Prelim.lna r y data of the analysis testify to the fact that basically all 
phYSio l og ical f unctions of the organism did not have. any pathological 
deviations during the flight. The pulse of Titov during flight varied 
within the l imits of 80 to 100 beats per minute. The breathing frequency 
vas between 18 and 22 per minute. The form and intervals of the elements 
in the elec trocardiograms of Titov were not subjected to any essential 
changes . In s pite of the great complexity of the flight and flight 
udgoments, Titov remained on a sufficiently high level of stability 
during the entire flight. During the flight Titov carried out without any 
difficulties all necessary natural functions : he ate, slept, and also 
made use of the sanitary installations. 

·relative humidity 
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"It i s very important to mention that the extended stay of Herman Titov in 
condit ions of weightlessness has caused certain changes on the part of the 
vestibular apparatus which was at times expressed by unpleasant sensat i ons 
like vomiting. etc. However, when the cosmonaut returned to his or igina l 
position and did not execute any sharp motions with his head, all these 
indicated sensations disappeared almost completely. It is possible t hat 
this was a result of the individual peculiarities in the organism of Titov. 
Therefore, the problem of the state of a man in conditions of weightless
ness requires further study. 

"After sleep these changes decreased considerably and after the activation 
of the braking system they disappeared completely. After completing his 
cosmic flight, Titov had no ill effects in the state of his health, a l l 
physiological functions are on the level of original data. Titov' s work 
ability was preserved completely ." 

In the photograph below is shown the Vostok 2 in which Titov made his 25 hr 
flight about the Earth. The photographs shown on the following pages are 
v i ews of Earth taken by Titov from the porthole of the Vostok 2 i n flight . 
(Source: Excerpts from translation of Pravda by Joseph Zygielbaum) 
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Wide Angle Camera Photographs Earth' s Curvature from Vostok 2 
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CAPAllN CLAIM!! VOST91SS NOT SVlTABLI POI K>ON nIP. Yuri Gagarin stated 
in Budape,t that the IUlllanl may put the flrlt man ~o Qithin 
five yearl. He laid that Sovlet Iclentiltl were working on a Moon project 
"which could take anything up to five years." He added that the space
ships used by Major Titov and himself for orbiting the Earth were not 
luitable for traveling to the Moon. (Source: Baltimore Sun August 22 
1961) , , 

6. TIIOUGIfTS ON VOSTOK 1 AND n. 
the USSR showing VOl tok I indicat 
d.-Uar to on of ArneTi a ' 8 first 
11 readlly appar nt that th Sovi 
or liftlns lurfa ca. 

The photographic views released by 
that its overall design is s trikingly 

guided mi ss iles , the flying bomb. It 
t s pace capsule doe s indeed have "wings" 

The annular rina or shroud on th oft sec tion of Vostok undoubtedly was 
delianed to provide th u tronaut s with the capability of se l ecting his 
landi", point (withln l lmit.) aft r he had entered the atmosphere. By 
firina the retrorock tI T1.tov cou ld c rtaln\r have landed at "any point on 
the ,lobe". n.e d ree of flu1bil1ty of maneuver of Vostok in selecting 
it l point of landin, (th Innul~r lifting ring serving the same f unction 
.. a fln ead atebUh r) L a nraight forward engineeting so lut ion to 
r eentry orientation of tb .p.c raft onc it b gins to enter th 
at.>lpher •• 

VOltok appeara to MV 
part of the con 
~f r entry. the 
on the VOltoll ar 

p el.11y d. l igned no con, only the mos t forward 
1.1 be.t rellltance mat ri 1 to combat the heat 

tLon po.ition of the altronaut as well as the portholes 
ad jutt .ft of the con • 

the on l y proputl' n unit. evident in tbe photographs of Vostok are the 
four r etrorocket. on tb aft .nnular . hroud. It 18 therefore difficult 
l O underatand bow T1tov e uld lIt r the outlln of his orbit without 
add1 tionAl rocku pow r bow v r h t d that: "1 could orientate it in 

n)' dlrect Lon 8n.d n .nd L nyvh r n)' mom nt." (Source: Spac 
BUlln ... OaUy , Au ut t 2 , 19 1) 

SYSTEM REVEALED. The Committee on 
~~~~~~~~~~~~~~~~~~~t~h~c~o~mm~u~n~i~c=a=t~ions system established 

Lv d rom artificia 1 Earth 
ci ntific information 

disseminat information 
nd approximate tracking 

T n twork eon. i . t of flv R glon 1 Warning Cent TS located in 
J 'pan, Rut.La, USA. Bns l .nd, Germany . Notification of launchings 
and oth r lntor tlon ar I nt to th 8 r 10nal e nters for immediate 
uby to lnteu. d or a.nlt tiona withln th ir r as. M s911ges of various 
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types are coded to facilitate transmission. The network was used by the 
US to notify scientific organizations of the launching of Explores 1 , 3, 4, 
6, 7, 8, 9 , 10 , 11, and 12, as well as Vanguard 1, 2, and 3; Pioneer 4 , 
and 5; Tiros 1, 2, and 3; and Echo 1. The Soviet Union used the s ystem t o 
announce the launching of Sputnik 3 and Lunik 2 and 3. (Source: IGY 
Bulletin, No. SO , August 1961) 

-! RUSSIA STUDIES ANABIOSIS FOR POSSIBLE USE IN SPACE FLIGHT . Wi th a view 
toward possible application in space flight, Soviet scientists are wor king 
on the problem of slowing down vital processes temporarily by lower ing 
body temperature. They have succeeded in reviving simple pla n t and animal 
organisms (fungi. algae spores , etc.) which had been in an anabiotic s tate 
in permafrost fo~ centuries. Hamsters kept for over an hour wi t h body 
temperature below freezing (h~lf the body water turned i nto ice) have also 
been revived successfully. ' 

In the case of humans , A. A. VishnevskJy has reduc ed body temper ature to 8°C 
and heartbeat to 15 per minute for certa in ches t ope r a t ions . It i s fe lt 
that anabiosis may be of importance for long space f l i gh t s by cutting down 
on the requirements for f ood , water, a nd oxygen . As tronauts would be 
revived shortly bef ore r eaching their des tina tion . (S our ce: Office of 
Technical Services) 

RETARDATION OF EARTH'S ROTATION . The atomic c l ock he l ped determine the 
retardation of the Earth' s rota t i on caused by so l a r f l res on February 23, 
1956 , and July 15 .. 1959. Two possible mechanisms are advanc ed t o ccount 
for the retardation . 

The first i s based on the uppe r air density incre se and th tt ndant 
increase of the Earth's moment of inertia . According to US d ta', upper 
air density varies by a factor o f 3-10 due to so l r activity . At t he 
upper limit , this would lead to a r e l a t i ve incr ease of 10- 1 3 of the 
moment of inertia whi ch is not enough to account for the obs rved effect . 
states Vaysberg o f the USSR. 

The Soviet adds that the second , and mor e r ea l istic ch ni m would cons i s t 
of the generation of magnetohydrodynamic waves i n int erpl n S r y p l sma by 
the rotating Earth whose magnetic dipole axis is i nc l i n d 11 5 to the axis 
of rotation. According to Japanese calculations th r o t a t iona l distortion 
of .the dipole field would result in a radiated power o f t h or d r of 10 18 

erg/sec , accounting for a retardation by 10 per cent for t h n tir per iod 
of the Earth's existence. 

Assuming that during the flares the corpuscular s t 'iam took 1 day t o pas s 
by the Earth, the radiated power would be 5.5 x 10 er g/ sec f or the f irs t 
flare , and 5 x 10 23 erg/sec for the second. Cons idering magne tic fie ld 
intensity data obtained by Pioneer 5, and the dens ity and s peed o f the 
corpuscular stream, it is concluded that the stream can dis tort the geo
magnetic field to a distance of 2/5 Earth radii. To counteract the 
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continuous retarding tendency, another mechanism, such as compression, 
is postulated as continuously increasing the rotational speed of the 
Earth. (Source: Office of Technical Services) 

RUSSIA DISCUSSES FUTURE TRENDS IN PHYSICS. Discussing trends in modern 
physics in connection with the newly proclaimed program of the Cooununist 
Party, Academician_ .M .. Pasechnik, Director of the Institute of Physics , 
Ukrainian Academy of Sciences, sees the most important problem to be 
solved by Soviet scientists during the next ten years in the development 
of new nuclear-energy power sources. 

He states that "in spite of difficulties inherent in the synthesis of 
nuclear fuel from sea and ocean water it is our firm belief that s uch 
synthesis has great potentiality and will become a reality ." He also 
notes that hundreds and thousands of billions of electron volts 
necessary for penetration in the submicroworld cannot be expectet;! to be 
produced on Earth. "Exploration of space, however , presents a possibility 
of creating suitable laboratories on satellites or on the Moon." 
(Source: Office of Technical Services) 

I ELECTROMAGNETIC FLOWMETER DEVELOPED BY RUSSIANS. The Khar 'kov State 
Institute of Measures and Measuring Instruments has deve oped an 
experimental model of a n electromagnetic flowmeter capable of 'measuring 
500 mS Ihr of liquid with an error not exceeding 0.5 per cent. 

The flowmeter consis ts of a pickup and an auxiliary circuit. The pickup 
generates emf as a result of motion of the liquid in a magnetic field and 
consists of a plexiglas chamber which carries two copper electrodes. The 
chamber, which is connec ted to a pipeline , is placed between the poles of 
an electromagnet. To avoid interferences from external electromagnetic 
fields the chamber is carefully shielded; the interference level does not 
exceed 51! v. The output voltage of the pickup at the maximum flow of 500 
mS Ihr is 12 mv. The flowmeter may be used fgr megsuring the flow of 
liquids whose resistivity does not exceed 10 - 10 ohm·cm. (Source: 
Office of Technical Services) 

SOVIETS CONVERT GLASS INTO MICROCRYSTALLINE MATERIALS. Russian experiments 
conducted by the All-Union Scientific Research Institute of Glass together 
with other scientific research institutes on obtaining new types of con
struction glass have resulted in a method of converting ordinary glass into 
materials with microcrystalline structures. 

The new materials, called "Sitalls", are harder than high-carbon steel, 
lighter than aluminum, and approximately five times stronger than regular 
glass. Some varieties are heat resistant up to 14000 C; heating to this 
limit and dipping into water does not deform the materials or destroy their 
properties. (Source: Office of Technical Services) 
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J RUSSIANS STUDY LUNAR RADIO EMISSION IN THE lO-CM BAND. In April-May 1960. 
the Physics Institute imeni P. M. Lebedev, Academy of Sciences USSR, 

. conducted observations to determine lunar thermal radio emission in the lq 
cm band. The observations were carried out with the aid of a 22-m radio 
t elescope. 

The antenna temperature was determined through the use of a gas-discharge 
noise generator; it varied from day to day within l32-l52

0
K. The r esu l ts 

showed the average brightness temperature on the 9. 6-cm wavelength to 
be 2300 K, the systematic error being 15 percent as a result of inaccurate 
determination of the antenna parameters. It was further found tha t the 
amplitude of the variable temperature component does not exceed 1.5 per 
cent of the lunar brightness temperature. The results agree c lose l y with 
those obtained in observations in the 20-cm band. (Source: Office of 
Technical Services) 

j GLIDING RANGE OF A WINGED VEHICLE AT COSMIC SPEEDS. The Russians a r e 
studying the possibility of using the high kinetic energy of a cosmic 
speed vehicle for glide flight. 

Gliding is considered a quasi-steady-state immersion in the at1llOsphe r e 
at altitudes of 70-75 km of a vehicle moving in unpowered flight at 
orbital velocity with axial overloads of 4 -5 G' s . Soviet scientists hav e 
derived equations for calculating the g lide path under t~e fo llowing 
assumptions: (1) the li f t-drag c urve is Cx - Cxo + ACy -, where Cx is 

the drag coefficient, Cxo is the drag coefficient a t the zero lift ang l e 

of attack, Cy is the lift coefficient, and A is BHconstant; ( 2) the 
atmosphere is isothermic with a density p - poe - ,where 8 • 1/6700 nd 
H is the altitude; and (3) the change in terrestria l gr vitation with 
altitude is neglected. Various types of g liding are ana l yzed . g . , 
constant p and zero path angle, constant C , and cons t an t path ngle 
and the flight parameters for each case ar~ determined in ord r to 
establish the optimum path . (Source: Office of Technic 1 Services.) 

J MORE LUNAR AND SOLAR RADIO EMISSION STUDIES 8Y SOVIETS. Addi t ion 1 
data has been obtained by the Russians on observations of lun r nd solar 
radio emission in the 4-mm wavelength range. 

The observations, conducted on Mount El 'brus t in th S wml r of 1960 
showed the solar radio temperature to be 8000 + 700Dx . Th 
stated that comparis on of the r esul ts with tho; obt in 
lengths showed good agreement. The results also agr d 
arrived at analytically on the basis of the theory of a homo n 
of the lunar surface. (Source: Office o f Technical S rvic s ) 
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I 
'NO-PRASE-STREAM HEAT TRANSFER. The USSR has preliminary experimental 
data on a method of inte~sifying the convective heat transfer from a gas 
to a heated surface by introducing a finely dispersed liquid heat carrier 
into the gaseous medium. 

Analysis by the Soviet scientists shows that a highly effective method 
of heat-transfer intensification can be achieved by using a two-phase heat
transfer agent conSisting of a gaseous carrier medium with fine droplets 
of a nonvolatile fluid suspended in it. . 

The exgeriments, using one- and two-phase media at temperatures between 30 
and 70 C, were conducted in order to determine aerodynamic resistances in 
the heat exchanger, the mean hea t-transfer coefficient of the heated 
surface, and the t ota l effect i veness of the method. In the change-over 
from a one- to a two-phase s tream an insignificant increase in the aero
dynamic resis t a nce of t he system was accompanied by an appreciable increase 
in the heat transfer. 

The Russian s a r e c ur rent l y conduc ting research on liquid intermediate heat 
carriers capable of operating in higher t emperature ranges. Organoscilicon 
compounds , e . g ., t etracresy l s ilicate , are the most promising heat carriers · 
at temperatures up to 300 - 3500 C. (Source: Office of Technical Services) 

SOVIETS ANNOUNCE n TOV SUFFERED INSTABILITY OF NERVOUS SYSTEM. Russian 
scientist s aUendin,g th recent XII International Astronautical Congress 
stated that cosmonaut Titov s u ffe r ed instability of the central nervous 
system, due to the affect o f we i ghtless ness. 

Gagarin and Titov ' s orbits wer e parts one and two of a three part initial 
phase in the USSR ch l ov k progr am'. The Russian scientists state that 
Gagar1.n vas dthe r not in orb it l ong enough for the ill effects of 
we1.gbtlessness t o b induced or e l s e he is one of those persons that 
would not be affected r ega rd l ess of the dura tion. 

The Soviets have s t t ed tha t part t hree of their program will be a multi
maoned long-durat ion or bit xperimen t. One of USSR's most publici"zed 
s pace spokesman , V--,-- V. Dobr nr a v links the rocket tests ~n the Pacific 
with the forthcoming space experiment. Because the tests are going very 
successfully , 1.t may be s upposed that i n the near future , the whole ,:,orld 
will see new a.nd mos t int e r es ting achievements by the Soviet people l.n 
the conquest of inter planetar y s pace." s tat es the Soviet scientist. 
Alexa.nder Kikha llov of the Leningrad ' Obs ervatory stated that "although a 

n g . t presents tremendous d iff iculties , - the required precision is 
possible. with the present s tandard of rocketry." 
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