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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration

A a  A a A , a P p P p R , r

B a  B 6 B, b C c  C c  S, s

B B  B I V , v I T  T m  T , t

r r  r • G ,g Y y  Y y U , u

II D , d 0 F, f

E e E s Ye , ye; E, e* X x x Kh , kh

s~ ~ Zh , zh L~ ~ Li q Ts , ts

3 3 3 3 Z , z H ~ V Ch , ch
* k1~~i K U  I, i U J w  LU w Sh , sh

2 A ~ Y , y U4 u~ ill aq Shch , shch

X x  K , k b b

h A  L, l bi bi M w  Y , y
M M  M M  M , m b b  b e

H H  H a~ N , n 3 3  .9 3 E, e

0 o 0 o 0, o Yu , yu
fl n /7 n F , p R ~ H I Ya, ya

*~~~~ initially, after vowels , and after ~~~, b ; e elsewhere .
When written as ë in Russian , transliterate as y~ or ë .The use of dlacri4 ical marks is pref’erred , but such marks
may be omitted when expediency dictates.

GREEK ALPHABET

Alpha A ~ Nu N v
Beta B ~ Xl E

Gamma r y Omicron 0 o

Delta A P1 II ~
Epsilon E c ~ Rho P p ~
Zeta Z ç Sigma E o c
Eta H n Tau T T

Theta 0 0 $ Upsilon T ii

Iota I i Phi

Kappa K )t K Chi X x
Lambda A A Psi ‘P ~

p

Mu M ~ Omega 
wi



RUSSIAN AND ENGLISH TRI GONOMETRIC FUNCTIONS
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GRAPHICS DISCLAIMER

All figures , gr aphics , tables , equations , etc.
merged into this tran slation were extracted
from the best ~ual i tv co py ava i la b le .
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* SCIENTISTS ANSWEP P.EADEPS
A THE THOUS AND AND ONE T T~~~5 ~~~~~ •~‘J SXPLOSI~ N

“Please tell about the neaceful  uses of an explosion ,” wr1te~
engineer ~~ . Nogayev from Naro—Fominsk. lie is answered by the labor-

atory director at the In s t i t u t e  o~’ H~’drodynamics of the Siberian

branch of the Academy of ~c1ences US~~~, ~. A. Derihas —— secretary

of the Scient i f ic  Council  on Nat iona l  Economic Use of Explosions.

For a lono~ time an exnl osion wan l ’nown to have only the ab i l—

it~ to riestro’T . since early tines ~ts t ruly enormous destruct ive

-~‘o~er did hwe practical ~nnlication —— in n1nin~ and In construc-

t ion . But an ex~ losAon nerforme d its role of destroyer very crude—

1’ . ~ ch aot ic  he~ n of debrIs , menni ly scattered soil —— this ~s ho!.,

the ‘~ruit s  of its usual wor k ar~ y ie lded.  Both miners and builders

lon~- ‘~zondered whether  it was oossihle to blow un rock or soil in

such 2 •‘ay that, instead of breakinc~ irn in various directions , it

‘rould ~~~~~~~‘ in a compact “‘ass to a nredetermined noint.

This nrob1er~ has been solved by Academician ‘
. A. Lavrent’yev

snd his students V. ‘~~ . Kuzne tsov and “~~, . Sher. It is known that

an exn losion develops tremendous nressures on the order of hundreds

1
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of thousands o~ at,nos~ heres . ‘T nclor such conditions st the moment of

exnlosion the sc~ Id matter surroundin~ the charge degenerates , as

it were , and behaves like a ~1uId . Consequent ly,  to calculate the

movement of soil at the instant o~’ exnlosion It Is nossible to use

the no~’erful mathematIcal apparatus of hydrodynamIcs. 
mhe research-

es of M. A . Lavrent ’~rev and his students have shown that it is pos-

sible to calculate mathematically and prepare a charge “h~ ch will

cause as much as 9fl~ of the upthrown dirt to “lv In a predetermined

dIrect ion . True , I”  hard roch has to be blasted , the calculat ions

become more complicated , but directed ejection is possible even in

this case. Of course , a charge which throws the dirt to a ~redeter—

m~ned spot has a rather complex confIruration and requires somewhat

more ex-’loslve naterial than usual, but all costs are repaid by the

effIciency of the controlled ejection .

For several years now the Institute of ~Tydrodynamics o
4’ the

SIberian branc~- of the Academy of Sciences T~SS~~, In collaborat ion

wIth  the 5o’.ruzvzryvprom trust [ Trus t for ~rIllinm and Blastin~ ~r—

erations of the ‘~ain Administration for Special T”res ~~f’ Construc-

tion and Installation], has been nuttInr~ the elaborated theory of

the controlled explosion into nractlce. The explos~ on dic!s ditches ,

builds emhanknents , and cuts channels.

Comparatively recently , explosions had another, but no

less Important, job —— weldinrr. True , It is performed in a rather

unusual way . With its remarkable nower an explosion “throws” one o~

the pieces to be welded against another wIth  a speed of several

hundred meters per second. The pressure produced by the Impact of

the pieces reaches several hundred atmospheres. The sudden plastic

2
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deformations of the metal produce a sharp rise in its tem~erature.

The unusual pressure and temperature conditions in this case, too,

cause solid matter for a few millionths of a second to also acquire

the properties of a fluid. Just as meeting streams of water flow

torether into one, so do the surface layers of the pieces to he

welded merge on Impact and unite with each other. The bond thus ob-

tained Is a strong one. I” one now tries to break the material,

* 

breakage, as a rule, occurs not alon— the weld , but in the weaker

• metal of the welded pair.

The explosion method of weldin -~, which was worked out by In-

stitute of’ Hydrodynamics staff me’~bers 
‘
~~ . ~. Kudinov , ‘~~~. I. Matve—

yenhov , and A . A. Deribas , ~s very nromising. It makes it oosslble,

for example , to weld metals ~‘hich before could not be joined by a~iy

other means. A number of the nation ’r metallurr-ical niants have be—

~un to use exnlosion woldIn~’ industrially. For this the first test

batches of various bimetals have already been prepared .

Here is yet another kInd o” work on the use o~ explosions for

peaceful nurposes. It began wIth a meeting between staff members of

our InstItute o” ~!ydrodynamics and workers o4’ the Novosibirsk rail-

road switch r lant. It was about the noint on the switch f r o g  —— the

most critica l and ra~idly—wcarin” part of railroad swItches. In the

course of’ operation the point undergoes crushing, and when its

height is reduced by 6—7 millimeters , accordinc~ to ex ist ing regula-

tions, it must be replaced. It Is curious, however , that high—man—
t,anese steel, from which points are manufactu red, becomes stronger

when crushed. A point reaches its maximum hardness (2—2 .5 times in—

Itial hardness) If it Is reduced by just three millimeters through
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crushing. The workers o~’ the Novosibirsfr switch nlant expressed ~

most !ntrimu ~.n~ idea:  even before putti:~g roints Into onerat~ on,

st renr ~then them by crushin~ and thereby Increase their  lI fe .

Experiments  and calculat ions carriec~ out at the Institute of’

~y~ rod~.’namics led snecialists to conclude that the best way of’

stren—thenin~ metal was the explosion method. fln the one hand, It

Is technoloc-Icaliy simnle and does not reciulre cos t ly  ecu inmen t ——
ex~ losive mater ia l  i s  laid out on the  surface o ” the metal  and det—

onated.  Pi the other hand , It gives good r e su l t s :  the ori~-In~~l

hardnes~ o~’ the sur face  layer o~’ a metal can be doub led, and the

c9epth o ” the zone of st rengthenIng Is measured In tens o ” n I l l ime—

torn  —— a figure unat ta inable  by other mear s of ~trengtheninc- .

!ot lonr a~o service tests were n er forned  on a large ha t ch  o ”

new ~oIntr . The resul t s  re m it one to antIcIp ate  a subs t an t i a l  ec-

onomI c Imn~ et .  ~•n ent i re  sec tIon  o~’ the switch plant  Is now being

esulpned to stren~then points h’~r the exrlosion method.  Thus the

work ‘Till have a mass—product ion , rather than an experimental ,

character.

The Idea of’ stren-~thenirg metal by means o~’ explosions has be-

come popular. ThIs method is used to reinforce the laws of’ ore

crushers , the shoes of caterpi llar tracks, and other parts.

~any other neaceful uses for explosions have aopeared recent—

ly. Explosive forming operations have been carried on for some

time . One of the leadinr roles in the develorment and nerf’ect in~ of

this method belongs to the Khar ’kov Aircraft Institute. The problem

o~’ seismic prospecting with the hem of exnlosIons is being solved

at the Scientific Research Institute of leophysics. A blast wave

- ~~~~~~ ~~~ ~~~~~i~:~:-i . .~~ .~~.



“X—rays” the earth’s crus t, somewhat like the wa~’ in whIch the hu-

man body is examined with v—rays. This “X~rayinc~” helps to discover

deoos±ts of minerals.

A c~ro~p of’ members of the Institute of’ Oeophyslcs of the Si—

berlan branch of’ the Academy of’ Sciences T ’S S ~ headed by Doctor o~’

Chemistry S. S. Datsanov, In collaboration with members of’ the Tn—

stitute of’ Hydmodynam~cs , has for ~ number of :fears studied matter

sub ~ected to the actIon of’ strong exnloslve waves. Tt has been

~our.d that an ex~ los!on causes InterestIng and occas!onall~’ unex—

“ected chan -os In the atomic and electron structure of matter. It

~ s nossible that wIth the aid of explosions electrons can be forced

In to  ator~ c nuclei. ThIs orens Un IntrIruing mrosnects for ohta 4n—

In~- ne” forms of’ matter wIth valuable nr or ert l p s .

~ThI:~ article has discussed several new stut~es ot the Tnst~—

tute of’ rydrodynamlcs of’ the Siberian branch of’ the Academy o~’ ScI-

erices kSSP whIch have been worked on by the ScIentifi c Council on

:-itlonal Sconorsic “se of ExplosIons . Imnortan t and f’rultful re-

search into the use of’ exnloslons is beIng carried on as well at

numerous scfenti4’ic Institutes in ~oscow , Lenin -~raci , Kiev , and

other cities of the country.

Thu s, work on obtaining superhigh pressures wIth explosions is

beInc~ successfully conducted at the InstItute of Chemical PhysIcs

~~f’ the Acaden :’ ~~~~~ ~ciences TTSS~ . Very Intere stIn~ research on the

seismic effect of exnloslons is taking place at the Inst5tute of

TIthos~here Physics of’ the Academy of’ Sciences 1~SSP. The mechanism

of’ the effect of explosions in the ~round is heInr thoroup~nly tud—

led at the Institute of ‘echanics o” MGU [ Moscow State University]
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and in a number of other orr ’ an i~~atIons .

However , man~’ o ther  Importan t problems of the theory of’ ex-

plosions remain unsolved . The answers to them ‘7111 reveal new can—

abIlities of’ exrlosions. 
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