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'translatlons.lmf;ulf

‘]tTower of Babel

- but: conventzonalzzed meanzngs.

.. BABEL - OR,.”TRANSLAT;IQNF:BY:,,‘MAN' AND MACHINE.

I would llke to start by expre531ng my. thanks to you for the

71nv1tat1on to- talk to you.; I am a chemist ‘who . 1s not: pourlng any.more -

colored lquldS from one: testtube. inte another and although I thlnk I.

‘ulhave found a new, .and fasc1nat1ng fleld of act1v1ty, I am somewhat

"*:]ealous of: you people who' stlll have a. chance “to enjoy every day the,“jv

stench and n01se -of. chemlstry I am, therefore, deeply apprec1at1ve

»yof thls opportunlty to be back among my colleagues. I propose 1n thls
 talk to rev1ew brlefly the problems that we encounter when we, want to, |
:7‘,translate a thought, expressed in one". language, 1nto another\one }IH»

('llntend to. focus my ~attention prlmarlly on sc1ent1f1c and technlcal

s

Before startlng the subject let me 1nd1cate the orlgln ‘of lan—

Tguages. Although what I.am: about to tell you 1s far from preachlng,

would.: llke tor read to. you the Blbllcal explanatlon the bulldlng of the’

'tGene31s XT: 7 - "Let us go down and there confound thelr A
:language that. they may ‘not- understand ‘one". another s speech

'8 < So the Lord scattered them abroad : from thence 'upon the
;face of: all the earth and they left off to bulld a 01ty "

If we. want to dlscuss translatlon from one language 1nto another,

it mlght be of 1nterest to start w1th the subject, "What are languages°"

'3:Accord1ng ‘to .one- author they are simply: systems of" arbotrarzly seZeeted

:vbut conventzonalzzed - signs whzeh serve to convey arbztrartly seZected

(1),

However, it ds just about the most

iwlmportant tool of- humanlty, w1thout language there would ‘be ‘no- ClVlll—
‘Qzatlon.' It mlght be- p0851ble to thlnk w1thout words, but there is~ no‘f
'ﬂdoubt that advanced cultures are based on-‘some klnd of ‘a- formallzed

‘method of transmlttlng 1deas.

How language started cannot be found out by experlmentatlon and

ourr c1v1llzatlon 1s too far advanced to be’ able to learn from: dlrect



obServationS”assthere%aren'tfenough“primitivewsocieties left.

" In-addition to:'the:above: Blbllcal -explanationy: there are many
* theeries- concernlng~thepor1g1n,ofglanguagea Durlng the: 19th century
rival'schoolS“have*been”developed,ﬁgivingfsclentlfrcesoundlng names
for'their=own*theories,“and“satirical'oneS"for~their ”rivals.v I would .~
like to mentioen a- few of: them c1t1ng from an: excellent short review in -
" The Sc1ences.§ ) ‘ - ’ R :

The“bow=wowﬂtheory?suggestsithat'human~speech>imitates naturally"’
occurrlng sounds, such as the barklng of- dogs or the: ‘howling of wild
“animals. -The pooh-pooh theory 1mag1nes that language is-an outlet’ for"
'pain“or“pleasure,uin others words, primitive‘man- cussed"when’ wounded
" er cooed‘i}lhen'happy° ‘These" 81mple utterlngs served as’ thé ‘basis of the
'formalized*language. Very s1mllar is ‘the. whistle ‘and- grunt theory,

express1ng the: mood, -on- the other hand ‘the dtng—dong theory 1mp11es S
“harmony between ‘sound and ‘sense. ' ' ' ‘

It ‘is- of interest to mnote. that some .of:.the: most prlmltlve lan-:
‘guages possesses ‘more’ tonal varlatlons than ‘the. advanced enes; by
'comparlson the’ latter appear- practlcally monotonlc. A man’ ‘might have
‘hummed a s1mple melody untll h1s companlons 1dent1f1ed hlm with® At
That szng—song 1nd1cated hlS approach and: could have - helped to develop

CREES
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a name for hlm.rf‘\

The. yo -he-ho theory 1mplles that languages are. based on muscular

effort.- “This illustrated 1n'express1ons suchas’ heave—and -haul, emltted

durlng hard-work by two men worklng together as; they synchronlze thelr

efforts with Vocal express1ons when mov1ng .a heavy- log or.a stone A

‘~s1m11ar'group~endeavor “is suggested by ‘the ta-ra—ra-boom—de-ay theory.‘vv

It is ‘assumed- that- orlglnally meanlngless :singing,: chantlng, or. hummlng

took place durlng act1v1t1es such as huntlng of- the tribe..- When the

hunters- ‘brought- down thelr prey, thelr spontaneous joy resulted in a

“triumphal songj ‘later ony the song: became 1dent1f1ed ‘with v1ctory
The,gesturalntheory conce;yesmof.languageqas;a-subst;tute for fl

" bedily actlons. 'Speech‘“according“tO“this’theory,HWas”simply a substi-

“tute~for indicating-the movement of running:or- the: actlons of an enemy,

and became”an- eff1c1ent_warnlngrsystem.forv}o;nt,warfare,_ . g;;;%;Qtﬁc
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“pompous, - names.'

‘The“professional-linguiStS“hav ‘more theories~onbthe\origin of .

speech ‘and: language, after all wo do not agree -on. the orlgln of oil,

even though we: ‘have: more "sc1ent1flc" tools at our dlsposal h?x.w-w“

<theor1es are usually presented under more technlcal Tyorlperhaps,more‘~

~ There“:is<no: need to spend more time: w1th thls uncertaln hlstory

‘jRegardless of "its orlgln, every language represents an complex structure.
- The: languages ‘ofeven:; the most prlmltlve people llVlng today, such as.
‘the Australlan Bushmen or: other aborlglnes, have very/elaborate struc-

' ‘tures which-in some cases*already exhlblt ev1dence of decay.

Wehave :thus today a ‘babble" of languages, a multltude of conven—

tlonallzed systems:: used to express a spec1f1c meanlng Translatlon gj"

i‘requlres “the~ flndlng of an equlvalent 1n a second system for .a.concept.

in the orlglnal tongue.; A prlorl, thls'appears ‘to be: a 31mple ‘problem

but: 1t ‘ean ‘be reallzed completely only in- a-few: SpeClal cases, : for

‘ v‘1nstance when translatlng a spoken fehal wrltten language 1nto Morse code,-

a computer program, or a 81mllar, controlled mechanlcal system..

- For: some ‘of ‘the bas1c words:-or: notlons there is- an ‘exact equ1va—~

"lent between languages -and” the meanlng 1s the same regardless of the,.
"system.A When an. Engllshman crles fire;and a German says Féuer, the
two- people mean: exactly the " same. thlng Names ofi:concrete objects,
;parts of the ‘human body, anlmals, etc. usually can be translated cor-~'

‘»rectly.: “In; 301ent1f1c work, -there. 1s a- 51mllar close agreement between

- names’ of elements, elementary partlcles, compounds and 31m11ar clearly

deflned,ltems. 4leflcultleshstart,to,arlse,whenHwe,movevaway'from;pure B

"scienceﬁwhichfhasma—controlled~vocabUlarywin'everywlanguagegjtechnologi—
-’f;cal -and- englneerlng terms ‘ave . more deeply ‘rooted: -in the culture of a .
v'country and 1ts language and equlvalents are. not always easy to. flnd Mu-
_meson,ui pZutonoum, or’ sodium; chZorzde are. understood without, amblgulty
~in any ‘language: but: an super htghway mlght refer ‘toithe; New Jersey Turn-
”:plke inothis. country and to somethlng much dlfferent ‘dn ‘amew - Afrlcan

']country

Cognates,ﬁr -words’ whlch "look allke" ,-i= ‘are: very’ helpful to- recog—
nlze the meanlng of a text wrltten 1n al completely unknown language.-

Such: sc1ent1f1c words of Greek Latln orlgln make Jit p0531ble to guess

<
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at’ the: meanlng of the text by recognlzlng thesellnternatlonal words,
spelled nearly the -same way An. many.languages., Whether you see ‘télé- .

phone or teléfonog you-know what the author 4is-talking: about, although -

- fernsprecher mlght through you unless you recognlze that 1t refers.to a

& B

far speaker..’ _
There are ‘many such cognates ‘in- French and Engllsh, sometlmes you
might not even ‘recognize. that,you ‘are- deallng with another language.,f
- T remember that at the: time:of- the first: Atomic: Conference T walked
with an' Oak Ridge” frlend ‘In the'-streets -of- Genevawho- -suddenly- cried -
~out:  "Look, they ‘have- Engllsh 'signs: all- over the .city".  The 51gns-“-“
read: Silence,’ Prudenee in' French: as-an’ 1n]unctlon to drlvers, of -

 course, it was” "Silence': -and: "Prudence" .in: Engllsh ‘also as the wrltten

-'word was" eas1ly and: correctly uriderstood: by~ Bngllsh speaklng people.: o

It should ‘be kept In: mlnd however that words Wthh look - allke
and--even sound- alike may" change their meaning. and- ‘assume a dlfferent
semantic: content.  “These: misledding- false. friends. represent a major -
pitfall for'the'unwary translator.“ The meaning “might be falrly close
but there is a differencein' shadlng ‘which: ‘can’’cause- dlfflcultles.
Thus, the French word- demander and the “English word to ‘demand - are.

"basically the same,, However, 1f in: the -‘United: Natlons, the French

-speaker*talks‘about“demander”une“epotcatton,~andAthe~1nterpreter trans-

‘lates “it- as if he wanted- to- demand- an explanatton, there might be a.
dlplomatlc crisis- as a result’ of thlS inadvertent™ mlstake.' The French-
word ‘simply is a request;’ “the- Engllsh ver51on ‘actually 1mplles slamming.

'the “table and 1ssu1ng ‘an ultlmatum.'-V 1[".f4f-”if7." ~_:".' - 1&'?*«~

Such a- 31tuatlon actually: developed durlng the Panama crisis a few

‘years ago° ~-After “thé - breakdown- of dlplomatlc relatlons, the governments'

-of the United’ ‘States and Panama’dgreed to’ dtscuss the 31tuatlon of the
“Canal;':Thetword'negottate was usedwln ‘thertext: Its.actual-meanlng-
~-is to discuss* “but, the- meanlng dn Spanlsh implied- that the U.:S. -
Government was ready to- negotlate the- overall questlon of™ the ‘Canal and
when*the“PanamanlanS'found*out“that:theqUnltedfStates:dld ‘not 1ntend=to

. - . :’E"i S . .
*To communlcate ‘or confer with- another, so-as’ to arrive: at the settle—
‘ment-of "'some" matter, we Come to terms, espe01ally in- state matters’ e

by meetings-and-discussions™i:i".  “Webster's" Th;rd New~International:: "’

“Dictionary.

ty
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'"neQGCtar ‘but only “tor dzscuss the problem,,the negottattons broke down .. .
“once" agaIn ands several months passed before the 31tuatlon was flnally I

zclarlfledoagﬁ.‘f«:' A;h.,}n.xau .gunx?'%fifﬂ”rjiﬁ

“Wer may'encounter :such:false; frlends :dn sc1ent1flc texts. also.ﬁ;l L
"imentloned before that names of compounds are clearly ‘defined; . however,. -
‘flt should be kept ins m1nd that there was an sc1ence cofi: chemlstry long
::before ther Geneva nomenclature was: unlversally adopted The names . of ‘

o some of the more commonly avallable compounds are: based on:: the old pre—

‘Geneva des1gnatlons.: I have ‘seen: the French term eau Omygénée trans— -

”lated anto,Engllsh ,—’horrlblle dlctu, as oxygenated water ‘instead of ..
hydr@gen“peroxide; “If ‘the: ‘translator: ‘does" not ‘know - exactly what subject

- he is deallng w1th he is- apt to make such mistakes..

In addition tor these "false frlends" “the’ translator must also keep

oine mlnd the cultural connotatlon .of the language Wthh he ‘is. translat—

"d ing Thus "three tlmes “thirty* is~ expressed In Engllsh ‘as. ntnety, 1n

’Russ1an itis devyanosto whlch means “ten less than. ne: hundred .and .

in French, 1t ‘is’ quatrevzngt dzx or'"four tlmes twenty and ten'',

"“comlng from thelr countlng system orlglnally based on twenty, as 1s -

'the Engllsh equlvalent fbur score and’ ten.w In Bngllsh, you . can say

"”;;ntnety whlch i a; sc1ent1f1caIIy correct statement r:but: four score and

~ ten-has a’ Blbllcal or llterary rlng, 81mllar to the feellngs evoked
- at: the' beglnnlng of the Gettysburg address., ‘ ' e ‘.l -
Each word 1n ‘the: ‘language has:also :a: spe01al meanlng derlved from

‘“1ts culture ThlS Msemantic .storage!" must be taken;’ 1nto account. Left

d"and rtght do: not de51gnate 81mply sides:;:In most.of: the, languages

‘right,” or: ‘the French- drott; means :alsor the correct: ‘thing. to do (and
"also~the-2aw) ‘In- Engllsh adrozt ‘means: cZever, dexterous. . The Zef%
“in-Latin-is- smnzster -and-has” a: 31m11arly unpleasant connotatlon in .. -
“English as it 1s shewnh In- express;ons;suchlaszLeft.hqnded compliment.
'"QThe7bar"sfnister"waS”a”heraldic“designﬂbutritsfmeaning;surVivedluntil{
~ “our’days’ as’the; :child of ‘the - Zeft “hand.- ‘

“the same” unfavorable attrlbute, although ‘more mlldly. o

'lThefFrench'term*gqucheuexpresses

Cognates may be overlooked -and-not: recognlzed Ane both "easy" and

"dlfflcult" languages,w You ‘must" be famlllar w1th the laws governlng

the: transformatlon of" class1cal and vulgate Latln to - recognlze



'_8_ .

1mmed1ately the~ Itallan osstdO ‘ast oxtde.ﬂ'As*far“as‘Russian”is'concerned

you must-keep-in’ m1nd “that- the ‘Greek=Latin: “expressions—are changed accord— :

”Ing'tO”SpeCIflc rules, if- you know~them~ youwcan ea31ly‘recogn1ze the s

Zogarwthm“lscrendered"aSWﬁogartfh;*eutecttc-wxll be«evtetzka-and 80 on:
"It is much more- dlfflcult to recognize-Englishiior: Prench names transli-
teratedron+the  basis: of pronoun01atlon :(by Russians)i~: The best thing is
to‘read”the'word aloud““then”close your- eyes: and"try t0‘write'it'down,%
if you are lucky, you' recognize- ‘Rezerford-as Rutherfbrd Debaevskaya
model -as- Debye model ‘Dzhaul:-as: Joule, Uoker as-Walker. Sometimes -
“whole- Engllsh expre331ons ares wrltten down“phonetlcally -and ‘you must
" useryour” 1ngenu1ty ‘oriyou” will never:find-out- ‘what bazpassnaya Ztnea or-
“tatmer mean~ (by= paSS“Zzne and tcmer) : A

- Trahslators—must- also keep the" "connotative: meanlng" in mlnd
- would- 1ike- to agaln ‘usean’ example from: My:, OWR' experlence. “As you know,
“it was- Pre81dent Elsenhower who- proposed “tohold~ the first-International-
'Conference on’the Peaceful Uses :of . Atomlc Energy HlS letter was: sup—“
posed’ to be" exhlblted near’ the- sw1mm1ng -pOOil:. reactor’ bUllt in: Oak Rldge
and- exhlblted at ‘the- Conference In the" translated version of the .
Presidential~ letter the- expres31on peaceful uses’of atomic energy ‘was -
translated'mntO“French by-uttlwsatzon de  1'énergie atomique en temps -

“de patxs” thlS ‘means-use of- atomtc energy in-time- of -peace. By connota-

'*5tlon, thlS term automatlcally bPlngS to mlnd the- uttlzzatzon of - atomtc

“energy in ttme of ‘wary I pointéd- thls out to the: powers -that be but
“nothing" could be- done ‘because- only the State Department ‘or the Whlte
House" had+ ther rlght to-change~a’ translatlon of: L Pre51dent1al letter..
‘Luck1ly, ‘the- error “was’ dlscovered ‘and- before the openlng of the Con-" |
- ference, “a modified version- (utalzsatzon de1"énergie atomzque a des
i'fins paczf%ques) wWas-sent- from Washlngton.

‘Words: may’ ‘have- 1dent1cal meanlng ‘in~ certaln ‘context” ‘but: thelr ‘cover-

" age must- also be taken“intoe account. In Engllsh“”the word™ round may be S

used- for-a- ball (spherlcal) -or* a~hoop™ (c1rcular), grey.may be used- for .
‘the~hair-and- for- a~wall.color;' Thlsﬂls not~automatlcally “true 1nvother

' 'languages”andfthese*differenceshmnst“beftaken;into*acCount or one can -

¢
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" make - serlous errors. The Engllsh term qutd covers both llqulds and:
-bgases, the .German- FZQSStgkett refers only to lquldS" 4\;Qtyf¥aﬁ?;:y*"
Sometlmes we recognlze ‘one part of. the meanlng whlle dgnorlng thegb
'irest of the" coverage of a: word ~.The. French dtffuszon 1s recognlzed asél
- diffusion;” however, 1t is also used to, de81gnate ‘the- phenomenon of -
scatterzng : ’ ' oy '

I mentloned fque frzends, cognates used in several languages,wﬂfﬁ

'gn»based on Latln and Greek roots There are also many adopted forelgn

'_'words used in Engllsh and Engllsh words used 1n other languages. We
just -assume that ,the words have the same meanlng but very: often the
.*new surroundlngs change the meanlng ‘of - the word An Amerlcan who knowsj4
that “the word- bra comes “from" brasszére would assume that - would be- what
a Prench woman would use when wantlng to buy 1nt1mate apparel unfortu—
"nately, that word ‘is. used for. a k1nd of- 31mple shlrt worn by small

"'chlldren and. the descrlptlve expre881on soutien gorge used An. French‘ww

, 1s unknown to' Amerlcans..;f LR f,x5 - ,“?f“'=auzi 4fnf‘ﬁv"' -
' The Engllsh word water cZoset has ‘a - completely dlfferent meanlng
" in contlnental Europe and the 1n1t1als actually represent a. very

| 1mportant express1on for’ tourlsts. However they “Must- learn the cor-;;
rect- pronounc1atlon of the leffers WC 1n varlous languages, ‘in France
it is"doobl vay say, Germany 1t is. vay tsay Know1ng thls, the tourlst

mlght be. dlrected to the: place he 1s looklng for but - if: he” uses the

Ad-correct translatlon of the. Amerlcan euphemlsm bathroom, he mlght be

led- to a‘ room: prov1ded w1th a- bath tubtand nothlng else.,ap;: '
' Strlctly speaklng, the Engllsh noun doesn t have gender, in some .
“;other languages the gender has a! strlctly grammatlcal meanlng n;yg

Russia the gender mostly follows the sex ThlS 1s true in- French but

",we stlll have expres31ons, such as le. mannequtn Wthh may refer to-a.

R beautlful glrl model and 1a senttnelle, a- moustached sollder S If
‘_you tell a story about the model who was accompanled by the. guard to . L
a: dance, you must refer to’ hlm by the femlnlne eZZe ‘and to her by the
mascullne zZ,'cau51ng a lot of’ confus1on.,a;a" f' . '
: On “the” other hand, ltxlS of 1nterest to note that shlps are’ re—u‘
dﬂgarded as, femlnlne A Engllsh and mascullne 1n French ThlS glves rise .

to apparently ungrammatlcal constructlons 1nvolv1ng Shlp S. names, such

. as Ze Nbrmandze, le France.

% The term yankee de81gnates an Amerlcan to an- Engllshman a Northerner'
~ 'in the South and a-native of New England in. the North D
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« .- The 1mportant thing to. remember is that the translator must under-
stand correctly what he. 1ntends to translate.- ‘I :would llke to ‘quote
_Bertrand Russell who said that '"ho. one can understand the meanlng of
cheese” unless he has a nonllngulstlc acqualntance with ity »

As you .can see, there are many pitfalls awaltlng the translator
It is not’ surprlslng “that the-Itallans had a plthy,expresslon,for him:, . .
Traduttore- tradztore (translator-betrayer) This. is especially'true

in llterary translatlons. The llterary translator must feeZ his. ma—
terial; the sc1ent1flc translator has a dlfferent problem he must
understand ' his subject.‘: v ' H

I don t- thlnk I ‘have- to sell you on-the need for 501ent1flc trans-

lations.. After. all at. least 50 of the s01ent1f1c llterature in the

world 1s wrltten in languages whlch -more than half of the world's sc1en—.v-

( )

tists cannot- read It is correct to say that Engllsh is. a very

important,. perhaps the -most. 1mportant, 301ent1f1c language, and ‘that

more . than half of the papers are wrltten in Engllsh " - often, of course,

by persons whose mother language is not Engllsh However thls can be
stated in another way if you: do not know other: languages, you.do- not
understand nearly half of: the world's sc1ent1f1c llterature, except
if you- have access " to ‘a’ translatlon.-; L:.“. i‘i: : ‘“Lj. 1it-f”

It is ‘no consolatlon that the s1tuatlon was better durlng prev1ous
centuries: There has been con31derable agreement on. languages,Aat ’

least as far as .science- was: concerned.; Unfortunately, in 1660 the Royal

'Soc1ety dropped. the- requlrement that all s01ent1f1c papers must be sub—

mitted in both" Engllsh and Lat1n~ Up to that time, Itallan or. German
» 301ent1sts could read and. understand the papers presented at the Royal

8001ety by their British colleagues. ,‘:ug-“. j-;; =

Since that tlme, ‘many attempts have been made to achleve agaln such.:

a unity. - Esperanto, an art1f1c1al language was. developed to promote

international- understandlng, more recently, Interllngua based on .common

‘Latin roots was introduced and efforts -have ' been spent on the: promo—

tion of -Basic Engllsh as a unlversal aux1llary language. Unfortunately,

( )

these attempts were. not successful - On the other hand there is a

- tendency “toward homogenelty, on‘the .other -handy the rlslng natlonallstlcv"

- P L U R .. R
AN L S
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»vfeelings«counteractnthis_trend;u¢5cientistsfin small;countries'learn
fast. that*if they wantltheir:SCientific“literature read~by*others,'they
must use ‘one of the world languages,: and start publlshlng in® Engllsh
French, German or Ru351an sbut-in. .many- places, natlonallstlc, .or” more .
‘precis ely, chauv1nlst1c feellngs force the authors to. use: the. natlonal
language. As.a- result, there are. . papers: wrltten in- languages Wthh do;'
not even have- a well- developed sc1ent1flc vocabulary. o L a

v I would llke to 1llustrate some of the pltfalls that await the
'poor sclentlflc translator. He has- to contend w1th the false.frlendS'
:"and must know the current usage, both in sc1ent1flc as. 1n common par—‘
lance." As an. example, in- Amerlca the word: gasolzne refers to the stuff Y
you put: in your tank, called colloqulally gas but de81gnated as petroZ

~in England the: French use another cognate, essenee for it, and pétrole

‘,:tdes1gnates crude 01l or'a spec1flc fractlon., Htgh test becomes super-.

;‘carburant?;n:Erench The German: word techntsch does not always have. ..
the“same shading-as'teehntcal it may mean zndustrtal and -for you,.g"
analytlcal chemists, it de31gnates a. commerc1al grade of.a reagent.

The Ru331an word osnova could 1ndlcate basos or foundation, or.a base,_'
‘.or~a1prtne$ple., Technlcal usage follows unpredlctable rules .and.if.
‘you,do not follow closely the practice. of the partlcular 1ndustry-or
branchioqucience w1th which- you are concerned, your. translatlon could
sound ridiculOUS.‘ I have seen the’ term reactor. contrel rod translated
.as control st%ck * This probably was a perfectly good translatlon of the
Aword used in:the orlglnal. There is no rhyme. or: reason why we must. refer
- to-a sttck in an- alrplane and a rod.in‘a‘reactor.but if you ‘make" such -
a 81mple and ea81ly recognlzable error, the reader may. worry that you .
pmlght have made mlstakes ‘in other -areas. and. mlght lose his. confidence
in your,ablllty, Some tlme ago I.read al best seller on the' hlstory
.of'the“atomic'bomb The book translated from the- German referred to
the Aberdeen Testtng Statton,'lnstead of - the correct Proving Grounds.

,I realize that. the- name of the 1nstallatlon ‘was, translated from. Engllsh
‘into. German:and. then back Ante. Engllsh but in spite- of the allowances,

I started hav1ng doubts ‘about: ‘the” author s..facts because TI. found an:.

obvlous;error, andylndeed, my conf;denceqwasvshaken,
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-'One must be careful withvthejmeaning”of prefixes.. The French :
term inhabitable means uninhdbitable, that is, "you:cannot live there",
A similar problem arose. in thls country in connection w1th the word
inflammable. Many people thought: that it meant not fZammabZe and the
National Safety Council-took ‘over the: prerogatlves -of our nonex1stent
National Language Academy. and: changed the word. to fZammabZe, in order -
“to ellmlnate a hazard. ' ‘ ,. '

It is most 1mportant that the translator be at. home both in the -
- target: language and in the subyect matter, otherw1se ‘he would not know
" that the concept expressed by: the English word bucklzng is rendered

as laplacien in French and - many other languages. He must watch out .

(@

for_nationalrdifferencesiin.symbols~and other practices. In this

country, we use a'decimal'point§=the British placeathe point about

half-way up rather than at the base of thecnumberg mosthother countries

use a. comma reserving the'period to separate units‘of‘three~digits.

Thus 123,456 in a German or Russian text refers to one hundred twenty

 three point four five six-and ‘not. one hundred twenty three thousand:

four hundred f%f%y stx*, y"t?w.«‘" o o
Misunderstandings may be caused. by a really mean’ "false frlend"

Our word billion indicates-a thousand_mllllon but_even the British and

people.in many other countrieSfuse'it.for million million; the word

milliard is used for- our'thousand million. The same is true for the.

. subsequent orders of magnltude in. the numberlng system; trillion,. quad-"

rtllton, etc. represent ‘numbers derlved by repeated multiplications '

by a factoroflo3 1n Amerlcan,Engllsh and by_lO6 in most European~lan— -

guages, A T L : e .
Thanks to 1nternatlonal organlzatlons ‘such- as IUPAC and IUPAP

- there is a fair unanlmlty in chemlcal symbols, but as late as just

.before the war-the. French ‘used ‘Az and¢GZ for nltrogen,and‘berylllum;

the Russians and Germans still*use,pror:iodineu‘fIn this country, -

there is a difference of“opinion-concerning the;symbol of niobium; the

chief users of the element, the metallurglsts who' are not offlclally

represented in IUPAC, 1n81st on'. u31ng Cb and thus are more patrlotlc

by referring. to the:element-as coZumbzum than the: chemlsts ‘who accepted"

the 1nternatlonal symbol Nb

* The date 7.8.'66 means July 8 in. Amerlca and August 7 in the rest Ce o »
of the world (1nclud1ng the U. S. Army and Navy). -

(]
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»In‘manyalanguagesdthe ghemical;compounds~areaidentified.bY;reversing

the order 'of cations and anibns An-cemparison .with, the*American’uSage;

as a- result _the chemlcal formulas .may. have an unaccustomed appearance,‘

The. phy3101sts also have thelr 1dlosyncrac1es. The translator

_must know that ‘the . ‘term hertz ~should be rendered as: cches per second _"

And of course, anybody tackllng a text .on crltlcallty, should know the

‘true meanlng of doZZars and cents. -and recognlze the French unlt ‘pec.m.

(pour cent mllle)

Everybody Enows that w1th the exceptlon of the Bngllsh speaklng

‘countries, the whole world uses the centlgrade scale (by the way, ?C'
‘standsvfor degree CeZstus, honor1ng~the.Swed1sh 1nventor) Thls is 8o,

natural that many authors eliminate the C. As long as. the temperaturejﬁ?”

is recognlzed this does not present a problem, the Amerlcan reader,-_,’

will know that the room temperature experlment at 20° was carrled out

atm§8?F.3 When you- talk about very hlgh or very low temperatures, the,’

t:scale-used is not 'S0, obv1ous -any more Amerlcan 301entlsts are quite -
f’famlllar w1th metrlc unlts but the translator must be careful when he,.
"Als worklng ‘with englneers who are not accustomed to deal w1th the un-

familiar unlts.‘ It is usuallyvdes1rable to keepiithe metric: unlt An

the text but glve the Amerlcan equlvalents 1n a footnote or, 1n paren-ja'

'"?theses. leflcultles arise w1th complex derlved unlts 1n whlch there?
'mlght be. dlfferences of. several orders of- magnltude between the. unlts
h,expressed 1n “the two systems Pressure may be glven in: kg/cm2 or .

kg/mm2 and the P s. 1.'value must be carefully calculated w1th due :

regard to the locatlon of the decimal: p01nt.: When translatlng an

”Amerlcan text 1nto a European language,;— “and thls 81tuat10n arlses_‘

qute often here in: Oak ‘Ridge,. as the natural result: of the many 1nter-
natlonal meetlngs and . sc1ent1f1c exhibits ‘held abread, - the poor

translator must, puzzle out- how to translate acre—fbot of water 1nto

'French when speaklng of the fresh water requlrements of -a desallna—

tlon unlt. Lucklly, we are mov1ng unlversal acceptance of the dec1mal

‘. system, although I do not-think. that my generatlon w1ll proflt from

1t,, I am thankful that at least the tlme 1s d1v1ded 1nto 1dent1cal

~days, hours and. seconds and that -in every - blue moon there is, a. tempera-
. ture reference concernlng —40°"for which you do not have to struggle

w1th the. centlgrade or. Fahrenhelt scale.
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) Of'course; évery special field has its own terms;”so,'when you
encounter the ekpression sac de mineraifin'a French .geological arti-
( ), you should ‘translate it as an ore pocket and not a . bag of
rocks° I want to use thlsias_an 1llustratlon to show that if the
translator isvnot‘acquaintedfwitﬁ'the.field,‘and especially if he did
Anot'have‘any,technical_training, very funny‘expressions may result, |
" From my own experiencegIdwould,like to cite ‘the catalog"prepared

by a commercial translatlng from the American exhibit held in con-

junction with the 1958 Geneva Conference. I sympathized’withlthe poor

translators who probably were “Uinder’ great pressure to complete the
work on schedule. One of the exhlblts included . references ‘to the
mean fréé path of partlcles,’ ThlS term is understood by any technl—'“
" cal.man, be he. chemist,‘phys1c1st, or blologlst but I could visualize
the poor commercial translator who must have tried to find out what
~all thls'was about. ~The Engllsh text was translated into: three other
official languagesuof the Conferénce. The Spanlsh,ver31on'referred N
to a trajectory without average*(free"of mean); it was translated into
French as a bad (mean) free-way In Russian it became d-méqningless'"
road . I S R PRSHERE " : e L ‘ :

A very confus1ng ‘item that I encountered when reading that partl-

cular brochure was the® Frenohvheadlng Gyrattons. Checklng the original,

I realized that it referred. to’spin.5 It just happens that the English

technlcal term spin is a "true frlend", used in practlcally every lan—

. guage. The nontechnlcal translator of course, dld not ‘know this’ and

translated it llterally, thereby completely mlsleadlng his readers.

‘In ‘the same ‘booklet, the Engllsh term assumptzon was translated
f'lnto French as assomptzon whlch, in that language has a prlmarlly
theological” meanlng of ‘the Assumptlon of the Vlrgln Mary into Heaven,~
théorie or hypoth2se should have. been used. '

All thls is mentioned to" 1llustrate some of the dlfflcultles
encountered by the technlcal translators who labor under great pressure
to render the outpourlng of thousands of " s01entlsts understandable C
by their American colleagues ‘ Perhaps you w1ll apprec1ate thelr

.

‘spe01allzed sklll.

i j
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v'could obtaln better remuneratlon in other flelds.,

‘ Tl?fﬁ

It 1s obv1ous that mere humans cannot cope w1th thls _enormous

‘problem and the mlracle machlnes of our day, the computers, were,

brought 1nto play.ﬁ For at least flfteen years there have been efforts

all over the world to develop computer programs for translatlng one

-language 1nto'another. I hope that . after my prev1ous remarks, you. .

realize the complex1ty of the problem -8, 81mple, word for-word match
is not suff1c1ent and a more sophlstlcated approach is needed.: o
Use of computers whlch possess an _enormous capa01ty for routlneil
work ‘was- a natural step to take care of ‘the tremendously 1ncreased
translatlon needs.  In certaln technlcal and llngulstlc areas the

demand far exceeded the avallable supply of competent translatorsc,,f

'It is a. curlous fact that although thls country was founded by 1m— L
‘mlgrants and 1n some of our 01t1es a large portlon of the populatlon,g_‘

71has,, relatlvely recent descendants of European background the art E

of translatlon has never. flourlshed here., ThlS s poss1bly a result;

'of the economlc law: of rewards the potentlal technlcal translator

(6)

when .pro-

'llferatlon of ]ournals founded durlng the 1ntensely natlonallstlc post—v

war perlod and expan81on ofrAmerlcan companles 1nto the 1nternatlonal
market requlred a; sudden increase: of the demand for forelgn language

experts,vthere were not enough people to translate the flood of artl-

. cles 1nto Engllsh understandable to top management and bench 301en—
tlStS.» ThlS was espe01ally true of the Russ1an language llterature

'"51nce the advent of ‘the flrst Sputnlk

-The era of computerlzed or machlne ass1sted translatlons started

.about 15, years ago.» L do not want to rev1ew the whole complex field
gof machlne translatlons In the Unlted States alone, there -are at
fleast ten 1ndependent groups of llngulstlc computer experts who tackle
vthe Augean problem of developlng a program that w1ll allow to. trans— '~"

late automatlcally thoughts and concepts expressed 1n one language

into. 2 completely dlfferent .one; . in the whole world there must. be over

- a hundred such‘groupsth Th¢r¢,@2¢;alreadymtechn;cal meet;ngsldevoted{,-

_to thls subject.; .

In v1ew of the tremendous amount of work 1nvolved the effort 1s

concentratedsln ‘areas where the volume 1s<largest,‘—— 1n,thls_country,



_16-

this means translation from, Russian into English,'inﬂRussia'it is
_centered on the. Bngllsh -to-Russian- and Chlnese to-Ru331an studles.
In the smaller—language areas, the effort 1s concentrated on trans-’
: latlons from one ‘of "the major languages into the national language
Because of the lack of need probably no one is worklng on programs
to translate Swedlsh into” Danlsh ‘or Itallan 1nto Portugese, but
 generalized programs 1nvolv1ng whole families of languages (Romance,
Slav1c, etc.) are under development. ' S -
The problem fac1ng the developers of such/programs are 1ndeed

very complex, The 31mplest solutlon is to accumulate a tremendous g
vocabulary in the computer's memory, giving the orlglnal-word‘and the
translation into_the-target'language. ‘Such a.system might be useful
for two'related languages but”when:one'deals”with two'basically dif-
ferent language families, as 1s the case. of Engllsh and Russ1an, the
" one-to-one agreement between words does not prevall often; in addl-
tion, the’ structure of the languages require complex transformatlons,
e.g.s; the Russian double and trlple negatlve must be changed 1nto an
acceptable Engllsh fornm. o 7: o ' ' B
A Stlll the first attempts “to’ translate a language 1nto another
A-_by means of a computer program were based on such word matchlng We

‘»already dlscussed the dlfflcultles fac1ng even the knowledgeable fl
human translator.‘ The computer,,of course, presented the advantage f
that it never forgets anythlng and follows the program bllndly It is

pOSSlble to dev1se a program that helps to dlfferentlate between the

two dlfferent meanlngs of ‘the word pZant (whether a shrub or a factory) :

by programmlng botanlcal and englneerlng terms and instructing the:

' computer “to choose’ one or the’ other meanlng, dependlng on the presence-‘

of words from one or the other classes in the 1mmed1ate vicinity of
the subject word. ‘ : 'i' S ";“‘ij ’
However, 1n many cases there are a large number of possible mean-

7)

ings. For one Ru331an term razryv, one dlctlonary( gives the fol-
lowing Engllsh equlvalents "rupture break ‘breach, fracture, fissure,
‘fcrack gap,.void, spacej’ severance, breaklng, breaklng off, dlsruptlon,
dlscontlnulty, interruption, dlsturbance, tearlng, shreddlng, burst

burstlng,'exploslon, blow-out (of tlre), (astrophy31cs) burst, (min) -

"

v

s

L



Y

(1

(V]

»

«©

'17‘ e

fracturlng, (heart) failurej;. laceratlon (of- perlneum), shear (of* w1nd),
(glol ) fault;- ...". You.can see how dlfflcult it 1s t6 choose a-suitable

term from the flve shadlngs of the meanlng There are’ general terms in

Vlanguages, such as-the Ru331an datchik Wthh can! mean almost anythlng -

(8 )

1 meter, devtce, detector, transducer e

We are in the fortunate pos1tlon 1n “Oak Rldge that ‘we- can. beneflt

of: the frult of a flfteen-year long research in this. area carrled out

(9)

at Georgetown Un1vers1ty 7~ The Machlne Translatlon Research PrOJect

c‘establlshed at that school at the 1n1t1at1ve of Professor Leon Dostert

was’ started twelve years ago under: the sponsorshlp of several-U.S.

government agen01es and Euratom to- demonstrate the- feas1b111ty of - trans-

’ latlon by computers. - At the. beglnnlng the prOJect was ass1sted by the

‘IBM Company which' later pursued a somewhat dlfferent task

‘The. Georgetown group- developed a machlne system, into which a.

llmlted amount ., of lex1cographlc and syntactlc rules. have been . incorpora-

ted. . Thls type of work requlred a new breed of expert the. "englneer
. of” the language" ~These<new specxallsts dlscovered hltherto unknown

’frules governlng the structure of both English and Russ1an languages and

(10) .

succeeded 1n codlfylng thelr-idndlngs. The ‘program selects the -

'vmeanlng to ‘be ass1gned to a glven constructlon on'the basis of~the poSi—

tion of: the word and ‘of other components of the text thus solv1ng, at

- least to a’ certaln extent the problem mentloned above.

They thus : developed a dlctlonary which stores the’ materlal at three -

dlstlnct levels 1. The general language ‘which is the most dlfflcult

_to handle because it has" many cultural connotatlons ‘and - secondary shad-

1ngs and meanlngs, 2. General technlcal language wh1ch~1ncludes ‘the

B words most’ commonly used in. technlcal and scientific artlcles, ‘and 3. A

super" technlcal dlctlonary coverlng the glossary of. hlghly spe01allzed
flelds The about 40 000 dlfferent entrles ‘in the system amount to.
close to- 400 OOO because of the afflxes, sufflxes and paradlgmatlc forms:

of Russlan.A It is of. 1nterest to mention that these words were not COpled

.»from ex1st1ng dlctlonarles but were- bullt up - from. texts in. varlous scien-
_‘tlflc subject areas whlch were examlned by sub]ect spe01allsts - 'This

~latter actlon was . very helpful for. choos1ng the- correct meanlng.‘_»5=
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It should be remembered}lthat;incaddition to the lexical; morf
phological and syntactical”levels,qthere;is also a semantic, "meaning-
carrying"»level‘which has been;investigated only to a slight extent
-because it is stronglv affected by‘cultural connotations. . In: this area
the human translator can'do‘wonders, while the machine'is ‘limited by
its 1nab111ty to do more than is contained in its program.

The -human - translater can take advantage of ‘his education, hlS col-
lateral readlng, the computer program cannot con81der more than. the v
-actual items. on. ‘the tape. Thus, 1f a technlcal speaker or writer refers
to the numerlcal results presented as "ball park figures', he is talk-
~.ing in the context of the Amerlcan culture of which basehall-is an
important part.' A literal translatlon for people not famllar with
this part would be meanlngless.< It is of 1nterest to- note that the -
informal American bus1ness and technlcal language 1s full of -such expres-
sions based.on'sports, e,gt,gtackle the problem,“carry the ball,-hlt.
bases; etc. The human translatorpcan‘colorfully;changeﬁthese references
into a sport understoodtbyihislaudience,gsuCh as soccer, for instance.

A literary citation’from Pushkin, unknown'to an English- speaking"
audience could be replaced by"a sultable Sheakespearean passage.I Be-~:
cause such~expresslons are .more apt to crop up .in speech rather than in-
writing, the}interpreter;is more3concerned‘with-them than the transla-
tor; . - L . : | .
As you3know,lRussianris.afhighly*lnflected,language._ For.thiS‘
reason; special'codes‘haveubeen-developed to facilitate the'identlfi—;
-'catlon of structural forms, determlnlng whether a word is a noun,: a
- verb or: pronoun, etc. then determlnlng the grammatlcal cases, . such as;
nomlnatlve, datlve, etc., and flnally examlnlng the po31tlon of the"f
- word in the loglcal sequence w1th1n a, sentence — o el
It should be kept in mlnd that language has a very deflnlte'
. structureg, Ihe,natural languageslﬁgrewﬁ and'werewnot artlf;callyzorif
‘logically created' therefore;;thevpreviously‘mentioned contextual .
cultural factors play a very 1mportant role in its structure, I am‘i
sure that the- 1ngenu1ty of the llngulst-programmers will overcome the.

vocabulary problems, ellmlnatlng some of . the stlll prevalllng conqulon

caused by words with mult;ple‘meanlngs. .Current physics papers.translated g

L 3
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by the Georgetown -program-still render’ the Russian word: yadro by “kernel
vas used 1n blologlcal texts, rather than ncheus as-it: should be in:

" atomic- phy81cs.._‘ el S B

| Such ‘a multlpllclty ‘of meanlng, dependlng on “the' context shown -also,

for- example, in the’ Russ1an word zemZya whlch may be: translated as ground

L)

w©

(2

™

SOtZ or Earth (if the planet as’a whole ~is con81dered) A-wrong.ch01ce’

VCould be. mlsleadlng

‘ After more- than a-: decade of arduous development work, ar falrly

‘satisfactory,.although_not quite perfect, level»haS‘been.reached.:v nSA‘
order to evaluate thevresults, it wastdecidedhto*dO“SOmeVfiéldktesting,
.giving the‘user*aniopportunity'to~express his opiniont»¢The"pr0gram‘has
“been made avallable to the “Computing Sc1ences Center of Union: Carblde

”Nuclear DlVlSlon and for about oné and half years it- has ‘been. in- -actual -

routlne use. for translatlng material submltted by the staff to the -

’ Offlce of - Language Serv1ces of- the Laboratory.. SRR Tii'f«'ﬁ~'4

The papers “t6: be’ translated are submltted by “fhe " technlcal staff

~“membersof’ the- Oak Rldge Natlonal Laboratory We -are attemptlng to
~decide. whether a: technlcal subject expert 1s ‘able to understand the -
“the: translatlon as it comes. from the computer w1thout any ‘human “edit-

: ing} It is. reallzed that 'some-of the sentences mlght be somewhat

awkward but is™ stlll 1mportant to flnd out- whether 1t is worth while

for a- technlcal man to -spend -twe hours 1nstead ‘of one on the materlal

“keeplng in mind that it 1s avallable in-a- few ‘days rather than .in

several weeks, the time requlred by translatlng ‘agencies. If urgently“

neededy the ‘material could be keypunched 1mmed1ately ‘and. the ‘transla-

tlon be made avallable overn1ght.~~

The keypunchlng is- done by persons who ‘do - not know Russ1an ‘but’

'learned in a few days, to recognlze the characters.~ ‘The- translltera—

tlon scheme .used . dlffers from that” employed by Chemlcal Abstracts,'

lerary of- Congress, etey’ because no double characters are used, each

of- the Cyrllllc letters is. represented by only one: Latln character, :in

v1ew of the fact that there : are ‘32-lettérs - in: the RuSSLan;and,only.QG

-1n the Latln alphabet a few’ numbers ‘had‘ to be used: Examplesiof this

'.translatlon are: shown Ain’ the appendlx.'xf“
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At the present time the actual‘research in~this field is continued
at Georgetown Uniwersity,under~the.superVision of;Professors;R, R. Mac-
donald, M. Pacak and their associates, 'TheAwork is carried out at-Union
Carbide Nuclear Division'srcomputer~Sciences Center‘under the'superé
vision of E _M. Kidd and F c. Hutton. It is planned to organlze a.

- group of technlcal men 1nterested in. language problems, this group-

will collaborate wlthlthe computer experts:and other specialists by up- '

grading the yocabulary and developing microthesauri in specialized
fields. - - . e % L ;‘ o L
» The big . advantage of thls method ‘lies-in- the fact keypunch opera-
tors may be trained in .a few days,to handle,Russlan—language,texts,,1t
would take Years to train'competent'RuSsian translators. It iSAalready'
quite obvious that the system is. very useful for a. rapid checking of.
-the materlal, even in its. present less than- perfect form it allows: the
user to decide whether the paper is of 1nterest to_him. ‘

At present the keypunch operators are not ass1gned exclus1vely to

- this- task, JAn v1ew of thelr slower -rate of- speed the cost .of the: serv1ce

1s ‘somewhat. hlgher than that of human . translators. It is hOped that .

contlnued research will result in a technologlcal breakthrough, optlcal

.,"scannlng methods mlght offer a, promlslng approach

- It mlght be of interest to rev1ew briefly the sources of errors -
that arise .in the machine translatlon program, as observed by. the user.
1Knowledge of these souroes:ofperror is useful 1nvthe evaluatlongofﬂthei
final product.g ,_,,,,‘i~, ) ' ’ e ' ,

WheneVer'the'computer is unable to find a- translation for a‘wOrd‘
in its memory, 1t prints the orlglnal Ru831an word as glven in the in--

put° As the keypunchers do not know the language, they do not recognlze

typing and nonex1st1ng words for whlch _of course, there is no transla— y'.

‘tion, are introduced in the text together with valid but wrong words.
. This is aggravated by the fact that the. orlglnal text is often poorly.
printed and, espe01ally when copled materlal is submltted the keypunch-
ers may -have difficulty to recognlze the characters. Occa51onally,
word separated at the end of -a .line is entered as two separate words,
if each of the two portlons ‘happen . to-: have a meanlng, a completely

erroneous translatlon may result.

i
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: equlvalent of yes and. the Engllsh text dutlfullyt
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+‘As:Russian has no. artlcles, 1ntroductlon of:'the :words: the or. an

_may change the emphas1s of the text somewhat. 'Prep031tlons-alSO‘pre—;

',sent problems, certaln Ru351an prep051tlonsm such as.po,: have a large;r

number of meanlngs from among Wthh the ‘human. translator must: choose ‘the
most. sultable -one. As in - the case of the machlne system has: chosentone

partlcular meanlng whlch 1s acceptable- 1n most cases,. namely according

toy: however, the‘express1on po. vzdomomu-whlch means’ probablynOry» v
apparently, is- translated as ‘according to-the vzszble.p‘This-frequentlyv
used 1dlomat1c expression confuses the. reader of the machine translated

Ctext.

-~Fortunatelyfmany -of the words. miSSing from'the memory of the .com-

hputer are cognates which may- be recognlzed by the experienced.. reader.:
Many: of the m1s31ng words relate to. comblnatlon .of two cognates, or of

-a true Ru331an word and: a cognate as, 1n mnogoelektronnyt, relatlng to

somethlng contalnlng many electrons, or aerofbtosnzmok aerlal photo—-.

‘graph - :'; f‘ . S . s ‘; ERERTRE ; E

Often an- adjectlve is used ‘as a ‘noun; thus, the term ”uchennyz"»f

'»(u31ng a standard transllteratlon scheme) may be. translated as Zearned
~seducated :hence- academtc as it ds in, _the memory . However, very,often.f

(it is used ‘as: a noun :w1th the meaning of sczentzst savant. ... - .. .

The machlne of course cannot differentiate. whether an. 1tem should

bejtranslated~or not and tackles author s namellnfthe text”orpthe,blbllo-

;graphy ‘This could yleld funny results I remember one*specific text,
“in whlch the term The OZd Mun flgured promlnently and' somewhat. mys-
- terlouslya Upon checklng, we. dlscovered that reference wWas. made to a.
' Ru381an author named Startk -- and. the computer translated the actual
:ltmeanlng of the man's. name. Professor Macdonald told me. that during the
stranslatlon experlments at: Georgetown Un1vers1ty, he examlned a RuSS1an
‘;text in.which Leonardo da Vlnc1 ‘Was mentloned The Itallan names -

.Leonardo and: thct .were, of course m1581ng from the ‘memory and ‘Were -

prlnted Ain thelr orlglnal form but the . system recognlzed da .as the.-

contalned,the machlne-

.pPlnted version. Leonardo yes thct.;g;;

Slmllar problems arlse when Engllsh is. translated into another lan-

(ll)

Av,iguage° A book on a Russian machlne translatlon pPOjeCt “of. Engllsh
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into Russian discusses the problem of Americanisms,when-faced_with ‘
expressions such‘asibdloney, buck, grand;_explaininthhat the terms are
rendered as nonsense, d@ZZar“(notfdeerD;:aéthbusdﬂd~doZZars;fetc;» '

With'all'itscShortcomings;‘this program~hasvalready rendered
‘valuable serv1ces 1n actual use w1thout requlrlng the services of a .
human editer. - ORNL is one of the very few places in the country ‘where
a computerlzed Russ1an into- Engllsh “translation serv1ce is. routlnely
available. - ) B o N » o

I have’tried‘tovgivevyou a short summary of ‘the problemsvfacing

the technical translator; the man who' lends a helpful hand to the heirs

4

of people Of‘the Tower‘of Babel; T mentioned some of the attributes
that he must possess. o a | _ '

The technlcal translator must be an 1nterpreter of 1deas 1n ‘the -
broadest sense of the wordxr~He~must know the,languages involved; he -
must be familiar with shades of meaning and grammatical'niceties;'must
realize the changes in,emphaslsiachieved by addition of prefixes, suf-
fixes and'changes”ofhpoSition'within the Sentence;ffHe'must understand
the subject and beiaware of Current'fads~in the-techniCal’jargon. :He
must watch out for natlonal preferences in the orthography of technlcal
>terms, writing- of formulas, dev1at10ns from standard nomenclature,m».t
practices concern;ng,un1ts,~abbrev1atlon5‘and keep a wary:eye_on-manyv
“other potential pitfalls. flf"atiall’possible, he must be versed -in

the-national culture .of the language”and*the suhculture‘of‘the subjeCt*

If he attempts to use - the computer as -a powerful aid in his trans—_' o
latlng act1v1t1es, he must reallze that it is a toel- rather than a ‘
panacea. Even if he is notan expert - he must have. a nodding” acqualnt-.
‘ance with programmlng and’ certaln aspects of "llngulstlc englneerlng

His fiéld of act1v1ty, hlS accompllshments are not always under—
stood by hls colleagues who often con31der his product the result of -

a rather routine act1v1ty But Jof course, thls is true in other
fields also: the phy3101an who' asks for the analys1s of .a blood spec1—
men does not always realize how much research, skill and know- how is’

behind that set:of flgures in hlS hands.

A

X

4
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I wanted to flnlSh w1th a plea to. recognlze the. achlevements of-
‘]the technlcal translator.; However, before I become too- pompous, I
"must admlt ‘that, regardless whether man or machlne does the transla—‘r'

tion, the result,often comes out in-a- new: language, translatorese,

'whlch accordlng to John Clardl of the Saturday Rev1ew and translatorw."

of Dante s" Inferno, is. a thought adrtft in- the vacuum between two v

g dzcttonarzes'

¥

L

»

¢
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The material presented in the following pages illustrate’the
present state of the machlne—alded translatlon project, developed at

Georgetown Un1vers1ty 8- Machlne Translatlon Research and Language}>

'v7Pr03ects. "The translatlons were made at the Unlon Carblde Nuclear

D1v1s1on Computer 801ence Center the serv1ce is. routlnely avallable

‘fto the Laboratory s technlcal staff through the ORNL Offlce of Lan—'
vguage Serv1ce. The examples were chosen to cover a relatlvely w1de
~ area: they 1nclude general sc1ence news in phy31cs and blology,A
'r_’orlglnally publlshed in Sc1ent1flc Amerlcan and -New Sc1entlsts ~and
E reprlnted in the Rus31an journal Prlroda, together w1th papers from

;Doklady Akad Nauk SSSR in the fleld of chemlstry and technlcal

I would like to express my - apprec1atlon to Mr. Donald H Mlller,

i g‘Jr., General Manager of 801ent1f1c Amerlcan, 415 Madlson Avenue, New
:dYork N.- Y. 10017 and to: Mr. Donald Gould; EdltOP New 801entlst ‘

'?j'Cromwelll House, Fulwood Place, ngh Holborn, London . K for per-
;;mlss1on to reprlnt the orlglnal artlcles from the October 1965 1ssue

‘of Sc1ent1f1c Amerlcan and the August 12 1965 1ssue of New 801entlst.~r

‘v In order to fac1lltate the ‘reading of the" keypunched Russ1an text

the transllteratlon code 1s given on page 26 - The . requlrement to use

' a S1ngle keypunchlng operatlon for each letter of the Cyrllllc alpha- ..
jbet neces31tated the 1nclu31on of numbers 1n the transllteratlon
fscheme, glVlng an odd appearance to the text. However ‘a Russ1an-r

"speaklng person is able to follow text w1thout undue dlfflculty 4The

translatlon sample presented by Dr A H. Snell at. an. 1nternatlonal
conference 1n Yugoslav1a is also attached The annotated vers1ons

are followed by the dlrect, somewhat reduced 81ze copy of the key— ’

'punched orlglnal text and “the" computer translated vers1on to 1llustrate_

'vthe unedlted materlal sent to the requesters ,-i«y.f
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o Tronslnterohon R
offhe Cyrﬂhc Alphabet

RUSSIAN KEYPUNCH RUSSIAN KEYPUNCH

| Aa .............. T SRS R 2 S

o b B ,-c e i
‘  Bs — 3 ' V T
SRR - SRR B
I} | S D L ‘b tll -
Beoiiininn B K :_v 
X X ..... j “| D

S RN S SRR [ TS

M T W
e

K Kgm;gu;T; ....... A 'K‘;;;\w,,.‘~ bbb

B T vl bhw
MO Moo b

B TSN | NS IF S S—
0 0o _ 0 Ww.. _
M. L...; ........... P..o ,.ﬂ B

e W< EOSXTESA®n =

ox Indlcates the end of a sentence

$ Indicates the words that are
not to.be translated
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Two-Quantum Maser

maser that operites only when the "

stimulating radiation arrives as a

‘packet containing two quanta, instead .

of the usual ‘single quantum, makes it

possible to amplify simultaneously at .

two frequency levels instead of one.
This new type of maser oper'\hon was |
observed for the first time. by Norman -
S. Shiren-of the International: Bmmesv :

Machines Corporation.™. .

The powblhty of obt'nnmg two-
quantum emission in an: ophcal maser,
or laser, had been discussed a year-ago-
by three other IBM workers:, P. P. Sor6- .
kin, N. Braslau and R. L. Garwin, They -
pointed out that seveml advantngcq
would accrue from ‘such-a mode of op-
eration: amplification'at two, frequen-
cies, the use of a wide: combination of
frequencies,. rapid buildup of. a *giant
pulse at one frequency if the other fre-

quency were primed with energy jn "

the form of a high dcnﬂty of phntons )
The Sovict physicist Aleksandr M. Prok- - 3’
horov, who shared the 1964 ‘Nobel prize
in physies for his contnbulmns to the
maser, had mdependcnﬂy dncussed the
lwwlnhtv of a two- qu.mhun laser. Two- -
quantum . processes, although - not ap~

plicd to masers or lasers, had’ been jn- K
vestigated thcmclu.llly as e’\rly as 1931 |
by Maria Goeppert \layer, now_at’ the

Lm\cml) of California at'San Dlego

Reprinted. wn.h perrmssxon' Copyu_gl‘lt ©)

1965 by Scxentxﬁc Amencan, Inc; All'

rights reserved

In the ordinary one-quantum maser
an atom that has been raised to a par-
ticuilar excited state is stimulated to re-
turn to a lower state. when struck by a
photon whose energy exactly matches
the energy - that would be emitted if the

atom ‘weré ‘to drop to the’ lower state -
spontaneously. In  the two-quantum - -~

mascr, stimulation is provided by two

photons, represented by input signals .
of two different frequencies, that to-:
-gether. carry the -energy needed to -

match that of the transition between
the atom’s two states of excitation.. It
does not matter- how the total energy
is divided between the two photons;

- both input signals are amplified.. -

In the particular device used by

Shiren one of the input signals was.
clectromagnetic and the other mechani- - -+ .
cal, in the form of an ultrasonic vibra-

tion. The active’ material is a crystal.

of magnesium oxide containing jons of .

iron or nickel: With the maser immersed

in liquid helium, these ions are pumped-

to a high energy.state. When stimu-

-lated to return to. a- lower state; the.
ins emit one quantum’ of electro-" -

m.\gnetlc energy and one. quantum of

,uhr.luonal energy:: whose frequencies’
“match those of the original electromag-
ncti¢ and ultrasonic signals. The IBM.. -
7.5 workers believe it should be possible to ..
*build a two-quantur laser that'will op- : .~ "+
crate on two input signals that are both

clcc(ronngnetlc )

ORIGINAL ENGLISH ARTICLE

A (PAGE,IISI L i
:P= DVUXKVANTOVY] MAZER ,‘
‘P# ESL'T NA VOZBUJDENNY1

3

JIBYXKBAHTOBBIIL
'MA3EP

-Ecam Ha noa6y;1<nennmu aToM

neuc’rsym'r OTHOBPCMEHHO ABA KBaH- .

T4, CyMMapHas 3HEPIrEA KOTOPHX
PaBHA Ppe30HAaBCHOI, TO aToM HC-.

. HOyckaer nBa  TAKHX jKe KBaHTa IO
' ."H3BECTHOMY aaxony nnnyunponan-

BOro, mcnyckammal, Taxmm ofpa-

. 30M, oﬁwnmn "OPRHEOAN Masepa MU
Jasepa ;(onycxaer ONlHOBpEMEHHOE
:yCHIIeHHe JBYX - 9acToT. - Bo3Mok-

-, .. HOCTb \BYXKBaHTOBOTO Jiazepa pac-
* ‘CMOTpeii TeopeTHYeCKE jaypear Jle-

HRHCKOX. @ HobGexeBckodl mnpemmn

*.coBerckmii gusux A. M. IIpoxopos..

9Ty HJe10 - OCYIIECTBHJ HAa ONKTE .
amepuranckui ¢msmk H. Iumpen,

. ‘TOKa, NpaBAa, He B BHME Nasepa,

- a:Masepa (T. e." He Ha CBeTe, a Ha

£ ' pagHOBOJEAx). B akcmepmMeHTe
- ‘ECHONB30BAH . KPHCTANN  OKHCH

MATHHA C IlpKMC‘CBIO xeJe3a HIH

" HHEKeJA, nomemaemmn B BaHHY H3

mmu(oro renms. - Ilpn  opmOBpe-

" ‘MeHHOI1. mofave PajE09acTOTHOIO X
.. .yUBTPa3BYKOBOTO - CHTHaJOB . 06a
'OHN TOABEPraloTCs - yCHIeHNO.

cScienttiic Amencam, v. 213, 1965, M 4,
A X 4 (CIIIA)

RUSSIAN TEXT
BASED ON ENGLISH
ARTICLE

ATOM DEISTVUAT ODNOVREMENNO. DVA S

KVANTA 4+ SUMMARNAL 3NERGIL KOTORYX RAVNA REZONANSNOI. 5 TO.

: _ATOM_ ISPUSKAET DVA TAKIX JE'KVANTA PO IZVESTNOMU ZAKONU
lNDUQIROVANNOGO ISPUSKANIY4 (SFTN) ' .

TAKIM 'OBRAZOM , OBYCNY! PRINQIP MAZERA Il LAZERA
“DOPUSKAET ODNOVR EMENNOE USILENIE DVUX CASTOT = . =
'VOZMOJNOST6: DVUXKVANTOVOGO LAZERA RASSMOTREL TEORETICESKI
.LAUREAT LENINSKOI 1 NOBELEVSKOI PREMII 'SOVETSKII FIZIK
A«M PROXOROV = ’ i

3TV IDEH "'OSUSESTVIL. NA OPYTE AMERIKANSKII

‘POKA .,/ PRAVDA ', NE V VIDE LAZERA
SVETE , A 'NA RADIOVOLNAX ) =
V 2KSPERIMENTE ISPOL6ZOVAN KRISTALL OKISI - MAGNIII .S

‘PRIMES6H JELEZA: ILT" NlKELh

CGEL U w

POMESAEMYI

'FlziK NoWIREN,
A MAZERA ( T. E. NE NA

V- VANNU - TZ JIDKOGO

PRI ODNOVREMENNO | PODACE RADIOCASTOTNOGO I LILbTRAZVUKOVOGO )

"SIGNALOV - OBA ONI PODVERGAHTSR usI LENIH .
P& (SCIENTIFIC AMERICAN), L$V. 213s
SWA ) . 3

L$P. 408% (

|9655 K} L$N0. '45 e

TRANSCRIPTION OF RUSSIAN TEXT



IN ENGLISH WHICH IS NOT INFLECTED, THE
WHOLE EXPRESSION SHOULD BE RENDERED
AS "EQUAL TO THE RESONANCE ENERGY"

“MASER" AND "LASER" ARE NOT
IN THE MEMORY: THE COMPUTER
PRINTED THEM IN THE GENETIVE
FORM WITH THE RUSSIAN SPELLING

+ (PAGEy 115) .

" "REALIZED'

ADJECTIVAL FORM .
NOT NEEDED

"ALTHOUGH"

ARTICLES (DEFINITE AND
INDEFINITE) ARE. MISSING e

1

ATION o
v NOo & 4 P, un,‘( '

INCORRECT PREPOSITIONS

‘MACHINE TRANSLATION OF RUSSIAN TEXT INTO ENGLISH WITH EXPLANATORY NOTES

) Two-Qu'aritum Ma'ser

COIf two quanta the total energy of which is equal to the resonance energy, act simultaneously on an excited atom that
atom will emit the same two quanta according to the known law of induced emission. Thus, the usual maser or laser
. principle ‘permits the simultaneous amplification of two frequencies. The Soviet physicist A M. Probhorov, laureate of
".the Lenin and the Nobel Prizes, examined theoretically the possibility of the two-quantum laser. This idea was .
- experimentally realized by the American physicist, N. Shiren, although not as a laser but as a maser (that is not with
- light but with radio waves). A magnesium oxide crystal with iron or nickel admixture, placed in a liquid helium bath,
" was used in the experiment. Slmultaneous 1nput of radlofrequency and ultrasonic signals resulted in the amphﬁcatmn

of both. ,
 HUMAN TRANSLATION OF RUSSIAN"TEXT ;
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- Molecular Memory of Dawn

Indmdml nerve cells removed from
a mollusk seem to remember the

“time of d1ybre1k and ' the fortmghtly

time of particularly . hlgh tides. These
two pieces of information are presum-

" -ably important in the mollusk’s feeding"

and reproductive habits: The evidence
that the information is stored in in-
dividual nerve cells is.reported by Felix

" Strumwasser of the. C'\hforma Institute

of Technology, =

The mollu\k used 'in the. experlments .
is the sea hare a sluglike creature six
to nine inches long that lives along

- tockbound ‘coasts. Its extremely large

nerve cells, up to half a millimeter in
diaméter, make it useful in-studics of
electrophysiology. The, cells employed
in the Cal Tech’ expenments are from
the main ganglion in the sea hdre’s mid-
section;_the ganglion is. concerned with.
feedmg, re;[uratlon, excretmn repro-
duction and the ejection of an inky fuid -
used for concealment.

Strumwasser  * trmned' sea hares by
putting ‘them in a tank that. provided
12 hours of light followed by 12 hours
of darkness. The sea hares were exposed -
to this cycle for several days Then
the ganghon associated with™ feeding

" was removed and plnced in a'constant-
" temperature, bath of seawater. By in-

serting -microelectrodes. in" individual
cells“Strumwasser could record when -
the cells produced a‘nerve impulse.

) - Copyright (&)

rights reserved

,é29-

_The “resting” rate of the cells was a
few impulses per minute. But periodical-

ly, at a time coinciding with the time -

when the tank lights had been switched
on during the training period, the im-

*- pulse rate shot up-to.about 40 counts

per .minute and remained elevated for
about three hours. The rate then fell to

_the ‘resting. level until the following

“dawn,” when the rate increased again.

After about 48 hours the isolated nerve '
cells stopped working, presumably for*

lack of nutrition. Some of the.cells in
the ganglion studied- by Strumwasser
increaséd their finng rates every 12

hours, as if they remembered evening |

as well as dawn.

A subtler and at first more puzzlmg
impulse cycle was detected by analyzing
the firing peaks of nerve cells of several
sea hares covering :a two-week -period.
‘These peaks did. not coincide with ei-
ther dawn_ or evening. Strumwasser
finally observed that this cycle coire-
sponded to the period ‘of highest tides
that: occur fortnightly 'in the sea hare’s

original home. The memory of this lunar -

tidal cycle had not been destroyed by
the ‘laboratory. training cycle. -

Strumwasser has prellmmary Tevi- -

" dence that the firing patterns are re::
lated, in some way to the production of '
ribonucleic acid (RNA), giant molecules .
formed within the cell on templates of -

deoxyribonucleic acid (DNA) A number
of workers: have proposed -that . RNA
molecules can encode an organism’s en-
vironmental experience in analogy with

the way DNA encodes the sum total of

its genetic hxslory

B ORthNAL.' ENGLISH ARTICLE .

:P' PAMhTé OTDELbNYX KLETOK .
IZVESTNYI POD NAZVANXEH MORSKOGO ZAIQA

" .P# MOLLHSK ,

- IMEET OCENé BOLOWIE NERVNYE KLETKI:

TIAMATL .
OTI[EJII)HBIX
- KJETOK

Monmocrc, M3BECTHBIH non nas-

' BaHHEM MOPCKOTO 3aiina, nMeer

OueHb GONBIIMC HCPBUHC KJIETKIT .
(mo 1,5 ma B AuaMeTpe), . yroGubie
ANA- BKCOEPHMERTOB HO 3JIEKTPO-

- ¢msmosornu. KiaeTkn H3 IIaBHOTO -

TaRrJansa 3TOTO MOJIJ]IOC}\& HCI'IO.le30-‘

-Ban  ¢usnonor @. l].['rprBaccep

(CINA) B ceayomimny - HHTePeCHBIX

-ommTax.  H{uBoTnme - MOAEEPradICh
- (TPEeHFPOBKe» B 3akpHlTeM Gacceii-
. He, e 12 wgac.. ocBemecHNA dYepe-

nona:mcr: ¢ 12 yac. TeMHOTH. 3aTeM
rapErjinid.  ymoamajca 1 coaepikal-
.CA B TEMHOTE B TepMOCTaTe € MOP-
cxou BOTIOL. Beona MIKPO3JIeKTPOJIbI

B OTJIGJIBHHG RJIeTRH, HCCJenoBa-
. TeJIb- MOT pPErnCTPHPOBATb HX HM-

‘l]yJIBCH. B noxoe KieTka: JaBata
JRIMb, HECKOJBKO IMOYJIbCOB B MI-

- "myry.-Ho. gepes 244aca, mocae Toro
- Kak OpI TPeHAPOBKE. BRIKYAICA

,CBeT,KJIeTKA NPUXOAIIA B COCTOSAHIIE
3036y9-h;1emm . gapama po 40 M-

' MyJIbcoB B MEHYTY. HexoTopme e .

‘RJIETKH «OOMHEJN» He TOJIBKO BRI0-
venmne, HOH BHRJIIO"!QH]IE cBera — y

-HAX: Bos6ya\ne1me HACTYNATIO0 Kask- .
- aete: 12 qacoB. ‘MoskHO - mpennoso-

#KHUTH, 9TO IAMATH KJIETKH COXPaHA-.
-eTCA-B MONEKYJaX pn6ony RJIENHO-
BO# KHCJIOTH (PHh)

- «Scie‘nh.fic Amencan», v 213, 1965, X 4
- p. 41 (CIHA)' .

. RUSSIAN.TEXT
"BASED ON ‘ENGLISH
‘ ARTICLE R

{ DO 1,5 MM v DIAMETRE ,;'

» -} ». UDOBNY.E OLY4 3KSPERIMENTOV. PO 3LEKTROFIZIOLOGII =™ -~ -

_FIZIOLOG F =

" KLUETK T “1Z GLAVNOGO GANGLIY 3TOGO MOLLHSKA ISPOLbZOVAL

'»»HTURMVASSER { SWA )

vV SLEDUHSIX INTERESNYX OPYTAX LA

"‘J IVOTNYE PODVERGALISO ( TRENIROVKE Y v ZAKRYTOM BASSEI NE

.GDE 12" CAS. OSVESENTu CEREDOVALIS6 S 12 CAS.

TEMNOTY *

LZATEM GANGLII| UDALULLSH l SODERJALSR v TEMNOTE V TERMOSTATE

S “MORSKO1 VODO! » -

-+ .NVODY4 -MIKRO3LEKTRODY V OTDELbNVE KLETKI ",
" "MOG REGISTRIROVAT6 IX IMPUL6SY #

) Vv, POKOE KLETKA DAVALA LIW6 NESKOL6KO IMPUL6SOV V MINUTU .

ISSLEDOVAT ELb

. :NO CEREZ 24 CASA. POSLE TOGO KAK PRI. TRENIROVKE VKLHCALSI‘ . e
- SVET s, KLETKA' PRIXODILA v SOSTORNIE VOZBUJDENIJ T DAVALA Coee

DO 40 ‘IMPUL6SOV V MINUTU. #
NEKOTORYE JE KLETKI. (. POMNILI

) NE TOLbKO VKLHCENIE » NO I

 VYKLHCENIE SVETA - U NIX VOZBUJDENXE NASTUPALO KAJDYE 12

- CASOV. #

MOJNO . PREDPOLOJITb ’ CTO PAMUTS KLETKI SOXRAN%ETS" v

MOL EKUL AX RIBONUKLEINOVO! -
Pt END = -

KISLOTY ( RNK ) -

TRANSCRIPTlON OF RUSSIAN TEXT



THE PREPOSITION "PO" IS DIFFICULT
TO TRANSLATE. IN THIS CASE "IN"
) OR "ON" WOULD HAVE BEEN
THIS SHOULD HAVE BEEN - A BETTER CHOICE :
_TRANSLATED AS "INDIVIDUAL "SEA HARE" IS AN
UNUSUAL WORD; :
NOT IN THE MEMORY

THE ADJECTIVAL ENDING IS
NOT REQUIRED IN ENGLISH

THE MEMORY OF [SEPARATE :
SK_, KNOWN UNDER THE {NAME OF [MAR

, : -THE ORIGINAL ENGLISH TEXT
[TIWE ZATGA] , HAS_ :

'FROM THE MACHINE'S MEMORY o
BUT AS THEY ARE COGNATES, THEY .
CAN BE EASILY UNDERSTOOD L -

VERY GREATER [NERVOUS] CELLS ( UP {10 [1,5 MM.} A B (s e RUSSIAN

- . 23 JINDBHAMETERTTS EDITOR (OR TYPIST)
TYPOGRAPHICAL ERROR- CONVENIENT FOR EXPERIMENTS [ACGORDING TOJ[3LEKTROFIZIOLOGIT] » " CHANGED IT ‘

S S IN THE RUSSIAN TEXT. . CELLS FROM MAIN [GANGL [4}-OF THIS MOLLUSK USED PHYSIOLOGIST

~ ', [(SHOULD BE 'STRUMWASSER") K . THESE WORDS ARE MISSING

- . . [WTURMVASSER] ( UNITED STATES ) IN FOLLOWING, INTERESTI

. - EXPERIMENTS .
mg..‘}gu‘f;gme/mmns WERE SUBJECTED '(
‘ 12 THE HR. OF ILLUMINA

v

DARKNESS . QUOTATION MARKS ARE
_ AGAIN, ADJECTIVAL FORM THEN [GANGLI1] WAS REMOVED AND WAS [CONTATNED] IN DARKNESS IN " INDICATED BY PARENTHESES
. NOT NEEDED; "SEA WATER" - THERMOSIA [MAR TTIME] WATER . . -

. WOULD HAVE BEEN'BETTER NTRODUCING MICROELEL TRODES ‘IN CELLS

COULD RECORD THEIR IMPULSES .

ESTIGATOR —— "KEpPT" OR "MAINTAINED"
S [IN_THE COURSE OF

- . ..AT--_/_u{Eﬂ?;P CELL GAVE ONLY : I\THE ARTICLE "THE" MISSING .
i . "THE" MISSING=™ BUT THROUGH 24 HOUR 4 AFTER THIS AS UPON\JRAINING THERE WAS - "PER" T o
. N i O] LIGHT , IN THE STATENQOF EXCITATION AND ‘ :
: o o GAVE UP TO 40 -1 (
o T e CERTAIN HOWEVER CELLS ( REMEMBERED )} NOT ONLYN[NCLUSION , BUTY oo T
st e i s o "SWITCHED ON'/ 0 I THE SWITCH AT THEM EXCITATION\OCCURRED EACH "RETAINED"™
e o R -+ 12 HOURS, N - .

AT THE_MEMORY OF CEL
ID().

REACHED

~0e-

IS [KEPT} IN

THIS SHOULD HAVE BEEN
. * TRANSLATED-AS "INDIVIDUAL"
RECOGNIZABLE " . RUSSIAN ABBREVIATION;

COGNATE . . SHOULD BE RNA

"A FEW"

MACHINE TRANSLATION OF RUSSIAN TEXT INTO ENGLISH WITH EXPLANATORY NOTES

The Memory of Individual Cells

The mollusk known as the sea hare.has very large nerve cells (up to 1.5 mm in diameter) which are very convenient for
experiments in electrophysiology. The physiologist F. Strumwasser (USA) used cells from the main ganglion for the Sl
following interesting experiments. The animals were “trained” in a closed tank, alternating 12 hours of light with 12 hours
of darkness. The ganglion was then removed and was kept in darkness in a constant-temperature bath of sea water. By
inserting micro-electrodes in individual cells, the investigator could record their impulses. When resting, the cell gave a
few impulses per minute. However, after 24 hours, whenever during the training the light was turned on, the cell became. °
excited and emitted up to 40 impulses per minute. Some of these same cells “remembered” not only the startup of the

lighting but also when it was stopped, —they became excited every 12 hours. It may be assumed that the memory of the cells
is conserved in ribonucleic acid molecules.

., HUMAN TRANSLATION OF RUSSIAN TEXT



HOW MUCH H,0

“ IN. WATER?

Water is a thoroughly anomalous liquid.
It expands on freezing, its latent heat of
vaporization is higher than- it should be
and it boils about 160 degrees C higher
than its nearest counterpart (H,S). It is

generally -accepted that these peculiari-

ties are:beciuse most of the molecules
in water are- hound: together. into loose
polymeric HynOp- type .structures by
hydrogen ~'bonds - (Weak “bonds which
appear as the extensions of certain bonds

-between' hydrogen and, - for example,
"oxygen) However, authorities differ in

their estimates of the extent of this
association, and recent ‘calculations have

“suggested as much as*30 per cent of free

monomer- (H,0) in the Ilqu1d Now D.P.

" Stevenson: of . the Shcll. Development -
Company, EmeryvxIIe, Cahforma, has re-- .

examined the question using ‘three dis-

tinct approaches (Journal of Physical .'

Chemistry, Vol. 69, p. 2145). "

Firstly, the features of the ultraviolet. .
spectruim of the (totally monomieric) -

vapour should ‘occur in that. of the liGuid,
in so far_as.the liquid- contains free
molecules; and the effect of temperature
on the_ liquid spectrum-:should enable
the thcrmodynamlcs of the ‘monorer-

©-31-

polymer equilibrium  to be- assessed. In-

. credibly, both the liquid . and -vapour
spcctra had-to be specla]ly run for this

© investigation, as sufficiently detailed ones

. were not already available.” The results’

indicated only about 0.1 per cent.of free .

H,O in water at room temperature.

Secondly, the. infrared spectra (which’.
_contain information on the vibrational
" and rotational freedom of the molecules).
- were ‘taken. of bulk water and of dilute .-
solutions of water in chloroform and" . . -

carbon tetrachloride, in which solvents
the water molecules. would be’ separate.

The two sets of spectra. were quite dis-
tinct, mdlcatmg that bulk -water " con-
tained no monorer within thé limit of

detection—about 1 per cent. This result
is consistent also with the third approach,

that of comparmg the thermodynanucs s
of: the vaporization of water .with that of .
substances like methane- and. the rare;

gases which form unassociated liquids.

This_calculation suggested around 0.2 per -

cent of ‘monomer. It therefore seems.
saf¢ to- conclude_that the one -piece of

+ chemistry everyone knows'is wrong— . a

water really contains very Inttle H; 0.

ot

'Reprmted wnh permxssxon Copynght (c) _1965-by New Scientist.'-x Ail rigl1t§'re§epved 4.‘:

 ORIGINAL ENGLISH ARTICLE ©

G LY PE_JIDKOSTE

‘;P* OPREDELENIE VLAJNOSTI VODY * .
KO TORUH -MY NAZYVAEM VODOI

ONPEJIEJEHNAE
BJIAJKBOCTH . BOJbI
, ;H{'ﬁnxoc'{;,‘ KOTODYI MH Ha-
3MBAeM BOJON I ONICHIBAEM XHMM-

seckoll ‘Qopymymofi ‘H;0, wpeasu-
waiigo crpaguad. Oua pacmipser-

-CA’ IPH .3aMeP3aEmN, CKPHTaf Te-
| U7I0Ta * MCHAPeHHA - €e -AHOMAJBHO
BeanKa § KUNHT OHA NIPH TeMmepa-

Type mpumMepso Ba 160° C Buime,

© 9eM . ee. 6:mmammm XHEMO9eCKAH

‘agajzor — ceposogopon. H:S. Ilo-sn-

" JmMoMY,Bce 9TH 0coGeHHOCTR 06BAC-

HAOTCA TeM, YT0 GOIBMIHCTBO MO-
JleKyx B'BOKe CBA3AHO MexAy coboft

‘B neyc’ron'maue NOJAMEePHEIE CTPYK-

1ypu TEOa (H30)n .cnaGrmm Bopo-
poRuiME -cBA3AMO. Hepasmo Guira
OpOBEAeHA .. . SKCUEPHMeHTaJbHAA
TpOBePKa TOTO, CKOIBKO e cBoGon-

" Horo” Momomepa H0, T. e. ¢XHMH-

qecxoi‘x»ﬁ-nonm COMeP/KUTCA B KHAN-

.. KocTH, | mMenyemoit Bopodr. Ilpo-
"+ Bepka BPOBolanIaCb -Tpema cmoco-
- GaMm, -

B nepnou cnocoﬁe ACIOMB30- -

"'BaJICA "TOT - anr, 9T0 Xapakrep
- ymAbTPadEONeTOBOrO COEKTpa mapa,

COCTOAMEro, KaK H3BECTHO, LeJH-

" KOM . H3 MOHOMEPHHIX. MOJeEKYJ, -
vnon,xea COXPaHATLCA H ¥ MHUAKOCTH,

.- HOCKOJBKY - O0HA TaKKe conep,xm-
T ;cnoﬁo;mme ‘MONIEKY MHL. : i

RUSSIAN TEXT

BASED ON. ENGLISH‘Y

ARTICLE

I OPI SYVAEH

X IMICESKO1 FORMULOI H20 CREZVYCAINO STRANNAM *

| "EE ANOMAL 6NO
. NA 160 DEGREES L$C VYWE
" ANALOG - SEROVODOROD H2S =

PO=VIDIMOMU ,

" ONA"RASWIRMETSH PRI ZAMERZANTI

SKRYTA4 TEPLOTA: ISPARENIM
~VELTIKA T -KIPIT ONA PRI TEMPERATURE PRIMERNO

y CEM EE BLIJAIHII XIMICESKII
VSE 3TI OSOBENNOSTI OB7|&SN'4HTSI¥ TEM CTO
"-BOLbWINSTVO MOLEKUL V VODE SV4ZANO MEJDU SOBOI-

"NEUSTOICIVYE POL IMERNYE STRUKTURY TIPA (HZO)N SLABYMX
VODORQDNYMI SVUZLMI =
NEDAVNO BYLA PROVEDENA 3KSPERI MENTALéNAk PROVERKA TOGO »-

SKOL6KO JE . SVOBODNOGO MONOMERA H20

VODY SODERJITSH -V JIDKOSTI I MENUEMOI
“PROVERKA PROVODILASS6 TREM4 . SPO SOBAMI =

.0 P 'V.PERVOM SPDSOBE ISPOL&6ZOVALSH TOT FAKT .
-f,‘ULbTRAFIOLETOVOGO 'SPEKTRA PARA
"QELIKOM 1Z MONOMERNYX. MOLEKUL
JIDKOSTI » POSKOLAKU" ON_A

MOL EKULY =

1T-

K XIMICES KOI )

s .CTQ XARAKTER o
y SOSTOMSEGO -
+ DOLJEN 'SOXRANUTASH I U -
TAKJE SODERJIT SVOBODNYE - B

KAK I ZVESTNO

TRANSCRIPTION OF RUSSIAN TEXT



THE ABSENCE OF “IS" DOES
NOT CONFUSE THE READER

INTRODUCTION OR OMISSION OF
PREPOSITIONS CAUSE MANY DIFFICULTIES

"THE" OR "A" PRESENTS PROLEMS
AS RUSSIAN HAS NO ARTICLES ‘

ANOTHER SYNONYM WOULD HAVE BEEN PREFERABLE"

OF [DAMPNESS] OF WATER .

THE SYSTEM CORRECTLY . . THE DETE

: IEG:VNSIE/ET"EOS'\'X!;I%\RHIST%'AN- ’ LIQUID CALL WATER AND WE DESCRIBE BY CHEMICAL . ‘
— FEMININE-"ONA™BY.!IT".____FORMULA H20 , LY STRANGE . . . ; - e
(INSTEAD OF "SHE" . .- ™==—{17][s EXTENDED UPON FREEZING , THE LATENT HEAT - N RO G Reverar !
‘ ‘ EVAPORAT [ON ANOMALOUSLY GREAT AND THE RUSSIAN FOR LITERARY
" THE FREQUENTLY USED -7 APPROXIMATELY [ON] 160 DEGREES C - REASONS; THIS RESULTS IN -
IDIOMATIC EXPRESSION ~ ANALOG - HYDROGEN SULFIDE H2S . © AN AWKWARD ENGLISH:

“BG VIDIMONU" WILL BE- . |ACCORDING TO-VISIBLE|, ALL THESE PECULIARI "~ CONSTRUCTION -
INCORPORATED IN THE BY THE FACT THAT THE MAJORITY OF MOLECULES IN WATER

CONNECTED IN THE UNSTABLE POLYMER STRUCTURES OF TYPE

VOCABULARY OF THE SYSTEM WEAK HYDROGEN BONDS .

RECENTLY WAS CONDUCTED EXPERIMENTAL CHECK THIS , HOW MUCH "HIGHER" SHOULD

THE RUSSIAN INTENSIFYING HOWEV ER] THE' FREE MONOMER H20 , I.E. ( CHEMICAL ) WATER IS : HAVE BEEN USED
TERM "ZHE" SHOULD HAVE - CONTAINED IN LIQUID [BY]CALLED WATER . . . ( , . :
“BEEN LEFT UNTRANSLATED: THE CMHECK WAS GONDUCTED BY THREE METHODS .- ’ Lo ; o
SRR R 1 7€ FIRST METHOD THERE WAS USED THIS FACT THAT THE - L o
R ' s o . CHAB ER OF ULTRAVIOLET SPECTRUM OF STEAM., WHICH CONSISTS , AN S : 1
THIS PREPOSITION INDICATES %S IS KNOWN , WHOLLY FROM MONOMERIC MOLECULES , MUST -BE [KEPT] ﬂ—-“eclsgﬁizﬁc\;gg EV“Z,‘,’,‘:,;DS,:A;’(E ’
(UNNECESSARILY) THE RUSSIAN-" © [AND] AT LIQUID , IT ALSO CONTAINS FREE MCLECULES - - {hE INTENDED MEANING
'INSTRUMENTAL CASE ENDING s o . . R ' L i . ST ) \'»
THE RUSSIAN TERIVI MAY ‘MEAN "IN AS MUCH AS" WOULD . . UNNEEDED ARTICLE 'AGAIN‘ . !
“AND" OR "ALSO" THE WRONG -~ . HAVE BEEN BETTER o o S o L
MEANING  WAS CHOSEN BN N IN THIS CONTEXT o o o . . o ’}‘
MACHINE TRANSLATION OF RUSSIAN TEXT INTO ENGLISH WITH EXPLANATORY NOTES
Determine.I:ion of the wetness of water
" The liquid that we call water and 1dent1fy by the chemical formula Hz0, 1s a very strange one. It expands
upon freezing, its latent heat of evaporation is abnormally high-and it boils at a temperature that is about 160°C
higher than that of its nearest chemical analog, hydrogen sulfide, H2S. These peculiar properties are probably
_explained by the fact that most of the molecules are bound to each other by weak hydrogen bonds, forming
unstable (Hz0),-type polymeric structures. Recently, expemmental tests were carried out to determme how
much of the. free monomer Hz0, i.e., “chemical” water is contained in the liquid called water.
In the first method, use is made of the fact that the nature of the ultraviolet spectrum of steam which, as it
is known, consists entlrely of monomeric molecules, must be conserved in the 11qu1d because the’ latter also : -
contams free molecules.
HUMAN TRANSLATION OF RUSSIAN TEXT
4 o A l(“\
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;qu{541111 : R B "“januhﬂ

r. JL TFAJIBYEHKO, H. C. 3AYI‘OJIBHI/IKOBA C. M. CI{YPATOB
JI. C. BACHJIBEB, A. A. BE3MEHOB B. M. MHXAHJIOB

TEHHDTB[OBPABOBAHHH METOKCHBOPAHHRHOHEHTAHA -
n METIZ[JIOBOI‘O DOUPA nn-n-symnsopnon KHCJIOTBI

(I]peacrameno axadexuron 0. A. Peyroebm 13/IV196'5 a)

IIo TemmoTaM 06paBOBaHHH GOpOPraHAIECKAX - COSARCHME B nnTepaType

. MMeIOTCS JNHEIIb HeMHOTHe JadHEle. JTO B 3HAYHTENBHON Mepe O0GYCIOBIEHO

., TPYAHOCTSMH, BCTPETHBIUAMUCS IDH HOIBITKAX NPUMEHEHHS K 6opopra1mqe-

| CKEM BeIIeCTBAM MeTOJia TeIJIOT CrOPAHML. I'naBras m3 TpymHOCTE! — Hemoa:-

. “HOTA CTOPAHHA. ITAX BEI[eCTB: KAK NPABUIO, B KaJOPAMETPHIECKOl Gombe

- 0CTAIOTCA HEKOTOphle KONAYECTBa TBePAEIX NPOXYKTOB. HENMOJIHOro CrOPaHMA.

O;(Haxo eCJIH JOCTHTaeTCs BHICOKAS CTEIeHb CrOPAHMM, COCTAB DTAX IPOAYKTOB

" Moser 6bTb AoBoabHO mpocthiM (B ocHosmoM B.C, B, C). Torpa mompasxa Ha

. 'HeHOJNHOTY CTODaHHA B RanobumeTpnqecmnx onpenenennax BLIIBCIACTCA 060c~
s .‘.HoBaHHo " ABISETCA IIOCTaTO'lHO TOYHOM - (“3) :

RUSSIAN TEXT

P*. DOKLADY AKADEMIT NAUK SSSR #

. Pe 19668 TOM 166y, LENO. 1§ »

P# GoL..GALGCENKO , N.S. ZAUGOL(:INIKOVA” S.M SKURATOV

" Le S VASILGEV , A.u.BEZMENOV , -B. M.MIXAILOV ®

__,Pl- TEPLOTY OBRAZOVANI4 METOKSIBORAQIKLOPENTANA II
METILOVOGO 3FIRA DI-I-BUTILBORNO! KISLOTY .=. '
Pa ( PREDSTAVLENO AKADEHIKOM O.A. REUTOVYM |3/IV !965$ ) *

Pa PO TEPLOTAM OBRAZOVANIh BORORGANI CE SKI X sosaxwew:n v
LITERATURE IMEHTSY4 LIW6 NEMNOGIE DANNYE =

3T0 V ZNACITEL6NOI MERE OBUSLOVLENO' TRUDNOSTiMI
VSTRETIVNIMISM PRI POPYTKAX PRIMENENINW K BORORGANICESKIM
VE5ESTVAM METODA TEPLOT ‘'SGORANIY = '

GLAVNAY 1Z TRUDNOSTEI - NEPOLNOTA SGORANIM 3TIX VESESTV .

_‘.fKAK PRAVILO y V KALORIMETRICESKO! BOMBE OSTAHTSH E

,ANEKOTORYE KOLICESTVA TVERDYX PRODUKTOV. NEPOLNOGO SGORANIM

*

" ODNAKO y ESLI DO STIGAE TSk VYSOKAM STEPENG SGORANIL o

"SOSTAV 3TIX PRODUKTOV MOJET BYTb DOVOL6N0 PROSTYM v
1os~ovmom BUCy B, C)x

TRANSCRIPTION OF RUSSIAN TEXT



KEYPUNCHING ERROR:

THE NAME OF THE JOURNAL ' SHOULD HAVE BEEN "di~n~-..." (NORMAL) -
DOKLADY AKADEMII NAUK SSSR" THE ITALIC "n" LOOKS SOMEWHAT LIKE THE
SHOULD HAVE BEEN LEFT UNTRANSLATED RUSSIAN "i" WHICH MEANS "AND"

A CHEMIST RECOGNIZES
'METH'OXYBOROCYCLOPENTHANE".
IF HE DOESN'T, HE DOES NOT
NEED THIS PAPER

"TOM" MEANS "VOLUME". UNFORTUNATELY,
IT IS ALSO AN INFLECTED FORM

OF THE RUSSIAN WORD FOR "THIS" ) )
o T REPORTS OF ACADEMY /OF SCIENCES USSR &
1966 166, NO. 1 .

THE SAME WORD MAY MEAN GeL «GALGCENKO 4 NoS+ZAUGOLONIKOV o S.M.SKORATOV
PRESENTED AND "REPRESENTED LeS.VASILGEV , A 4.BEZMENOV/ , B.M.MIXAILOV . ‘
| \;HE HEATS OF FORMATIQN OF [_ETOKSIBORAQIKLOPENTANA] AND :
: o . THE HYL ESTER OF THE [D-ANDFBUTYLBORIC ACID . THE PROGRAM REMOVED THE
, THE PREPOSITION "PO" SHOULD ( [REPRESENTED] BY ACADEMICIAN BY'O.A.INFLECTED ENDING OF THE
HAVE BEEN TRANSLATED IN . : PROPER NAME IN THE
THIS CASE AS "ON ACCORDING TQ| THE HEATS OF FORMATION OF [BORORGANICESKIX]  !NSTRUMENTAL CASE -

COMPOUNDS IN THE LITERATURE THERE ARE ONLY A FEW DATA
LVITHIS IN SIGNIFICANT MEASURE STIPULATEDLY|BY DIFFICULTIES

[MET

MORE SIMPLY AND LESS LITERAL
A UPON] THE ATTEMPTS OF APPLICATION TO BORORGANICESKI TO THE
THIS IS DUE MOSTLY TO.......... SUBSTANCES OF METHOD OF HEATS OF COMBUSTION .

[MAIN FROM DIFFICULTIES]- THE INCOMPLETENESS OF COMBUSTION OF :
" . . AS RUDE , IN CALORIMETRIC BOMB REMAIN , e
ENCOUNTERED AIN QUANTITIES OF SOLID PRODUCTS OF INCOMPLETE COMBUSTION ,’?\,NF?_TE%‘?EOC%QQITL\EN“Q;S,NG

IGH DEGREE OF COMBUSTICN

OWEVER , ' IF THERE IS REACHED TH :
BE RATHER SIMPLE (

THE COMPOSITION OF THESE PRODUCTS C

‘BASICALLY (B4C, By, C)} .

! o ADJECTIVE .USED AS NOUN IN
. THE ORIGINAL "THE MAIN

ONE OF THE DIFFICULTIES" 1
THE ‘AIA_ERT KEYPUNCH OPERATOR RECOGNIZED THAT THE VERB "IS" IS MISSING 1
THE CHEMICAL SYMBOLS OF THE ORIGINAL SHOULD
NOT BE TRANSLITERATED; OTHERWISE, THE B4C B
AND C" WOULD HAVE BEEN PRINTED AS "V,4S,V AND S",
REPLACING BORON AND -CARBON WITH VANAD!UM AND SULFUR.
MACH | N E TRANSLATION OF RUSSIAN TEXT INTO ENGLISH WITH EXPLANATORY NOTES
Doklady Akademii Nauk SSSR
1966 Volume 166, No. 1
The heats of formation of methoxyborocyclopenthane and of the. methylester of di-n-butyl boric acid
Presented by Academician O. A. Reutov, April 13, 1965 ‘
There‘ are oniy a few data in the literature on the heats of formation of bo'ron-organic compounds. This is mostly due to the b
o difficulties encountered when attempting to apply the heat-of-combustion method to boron-organic compounds. The chief
difficulty lies in the incomplete combustion of these compounds: as a rule, some solid products of incomplete combustion
remain in the calorimetric bomb. However, if a sufficiently high burnup level is reached, the composition of these products
becomes quite simple (essentially BsC, B, C).
HUMAN TRANSLATION OF RUSSIAN TEXT
« @ o
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A. C. ®HAJIKOB, A. I'. TABHOBOY, H. M. IOPKOBCKHA

O NMPEINOYTHTEJIBHOA KPUCTAJIJIA3AIIAA
. B YIJIETPAOHTOBBIX MATEPHAJIAX

(a pe&crﬁa«‘meuo axademuros II. A, Pebundepom 5V 1935) -

Rax maBectHO (,2), mpm HarpeBaHHE yrierpadHTOBHX MaTepHANOB IPO-

" WMCXONAT M3MEHEHHA MX CTPYKTYPHI, KOTODHE BaKIIOYal0TCA B IOCIEN0BATENb-

_ HOM pOCTe TeKCArOHAIBHKIX YIIGPOAHHX CETOK, HX OPHEHTHAPOBKE ‘B Iapal-
JenbHEIe MAaYKH (ABYXMEpHOe YHOPAAOYeHHE) M IepeMelieHAH CJI06B BHYTDH . .
DageK OO COCTOAHHSM, NPHGIMKAOMEroca K TPeXMepHOMY ymopapgodermio. ITo- . .-
clIefHee BHPAayKAeTCH B NOABICHHA Ha
PeHTTeHOrpaMMax ~ BaaMeH JBYXMEDHRIX
‘nmmmi (10), (11) TpexmepHEIX MakcmMy- o

~ Mo (100), (110) H OTpasKeHdit OT. KOCHIX

" maockocreit, anpumep (101), (112) = ap.

" OunHcammme BEmIe CTPYKTypHEIe Ipe-

_ 'oﬁpaaonannﬂ COMPOBOKAAIOTCA OGBEMHOH .

| M JIEHe#HOH yCaJiKaMH MaTepPHANOB, HATH-
HAOMHAMHACA OT MaKCEMAIBHOH ‘TeMmepa-.
TYPHI, AOCTHIaBIIeHCA UPH npemnecmyro-

. men Tepmooﬁpa6on{e (pmc. 2).

RUSSIAN TEXT

Ps DOKLADY AKADEMII NAUK SSSR. #

Px 1966, LSTOM 166, LSNO. 18 =

P* TEXNICESKAY4 FIZIKA = c o

P* A.S.FIALKOV, 4.G.DAVIDOVIC, I.M.HRKOVSKIl = ~

P* 0 PREDPOCTITEL6NOI KRISTALLIZAQIT V UGLEGRAFITOVYX
MATERTALAX

P ( PREDSTAVLENO AKADEMIKOM P.A:sREBINDEROM 58 LSV 19658 )
.

Pe KAK TZVESTNO (1,21, PRI NAGREVANIL UGLEGRAFITOVYX
 MATERIALOV PROISXODMT IZMENENIS IX STRUKTURY ', KOTORYE
ZAKLHCAHTS4 V POSLEDOVATELbNOM ROSTE GEKSAGONALéNYX
UGLERODNYX SETOK , IX ORIENTIROVKE vV PARALLEL6NYE PACKI {
DVUXMERNOE . UPORUDOCENIE ) I PEREMESENIT SLOEV VNUTRI PACEK
DO SOSTOUNI4 , PRIBLIJAHSEGOSH K TREXMERNOMU UPORKDOCENIH

R

- POSLEDNEE VYRAJAETS4 V POLVLENII NA RENTGENOGRAMMAX VZIAMEN
"DVUXMERNYX LINIY (1C) o (11) TREXMERNYX MAKSIMUMOV (i00)
(1o I OTRAJENII'OT'KOSYX PLOSKOSTE! + NAPRIMER (101)

(112) I DR = I :

P= OPISANNYE VYWE STRUKTURNYE PREOBRAZOVANIY
SOPROVOJDAHTSY OBTEMNOI I LINEINOI USADKAMI- MATERIALOV 4
NACINAHSIMISY OT MAKSIMALG6NO! TEMPERATURY , DOSTIGAVWEISH
PRI PREDWESTVUHSEl TERMOOBRABOTKE .( RIS . 25 B *'.

TRANSCRIPTION OF RUSSIAN TEXT




THE PREPOSITION "PRI" IS DIFFICULT
TO TRANSLATE CORRECTLY SHOULD
HAVE BEEN "WHEN"

THE TITLE OF THE JOURNAL : ,

"DOKLADY AKADEMII NAUK SSSR" . e N

N . THE INSTRUMENTAL-CASE ENDING

SHOULD NOT HAVE BEEN TRANS‘LATED "OM" OF THE PROPER NAME AND
: "THE SECOND "BY" SHOULD

C HAVE BEEN OMITTED
. . VOLUME = : a
. : i REPORTS OF ACADEMY OF SCIENCES USSR .
. L o 1966+ 166, NO. | . )
PREFERRED" IS PREFERRED TECHNICAL PHYSICS,. ‘
) el s ALKOVe 4.G.DAVIDOVEC, I.McHRKOVSKI « i
: _ : . CONCERNING [PREFERABLE] CRIYSTALLIZATION/IN [UGLEGRAFIT.OVYX

PRESENTED TERIALS .
: . . REPRESENTED BY ACADEMICIAN [BY P.A.REBINDEROM]S v 1965,

) .
THE HEATING OF [UGLEGRAFITOQOVYX

"GRADUAL" AS IS KNOWN (1,2) , »
ATERIALS OCCUR CHANGES OF THEIR STRUCTURE , WHICH CONSIST IN "LATTICE"
' . THE INCREASE OF HEXAGONAL CARBON [NETS]; TO THEIR . ’
"SHIFTING"memmQR IENTAT JON_IN PARALLEL BUNCHES ( TWO-DIMENSTONAL [REGULATING] )
0|= LAYERS INSIDE OF BUNCHES UP TO STATE , -
_ ' WHICH APPROACHES THREE- omensroml_laecuunnsh " ORDERING"

.T&*SISEPEEJI;E,%*;OTUHLEQ,BE " THE LATTER IS EXPRESSED IN APPEARANCE ONIROENTGENOGRAMsl\ o
R ' : INSTEAD OF THE TWO-DIMENSIONAL LINES (10) , (11) ' THIS COGNATE IS NOT

' = ‘ " "THREE=DIMENSIONAL MAXIMA (I1CO) , (110) AND REFLECTIONS FROM USED IN ENGLISH BUT
|NCL|NEDMPLANES » FOR EXAMPLE (101) " [AND_OTHER].. IT-1IS UNDERSTOOD BY.

THE ABOVE-DESCRIBED STRUCTURAL S TECHNICAL READERS

o . ACCOMPAN [ED BY THE [VOLUMEIRIC R
MATERIALS » WHICH ARE BEGUN FROM MAXIMUM TEMPER®

"DURING THE. PREVIOUS' \Iupou THE PRECEDING| HEAT/ TREATMENT ( FIG « 2 ) .

THE SECOND HALF OF THE
WORD IS BASED ON THE
COGNATE "GRAPHITE"

IN THIS CASE, THE SIMPLER TRANSFORMATIONS
MVOLUME" SHOULD HAVE BEEN USED '

_MACHINE TRANSLATION OF RUSSIAN TEXT INTO ENGLISH WITH EXPLANATORY NOTES

Preferred Crystalhzatlon in Graphitic Carbon Materlals

It is known that when graphitic carbon materlals ‘are heated, their structure is changed resulting in the gradual growth of the -
hexagonal carbon lattice, orientation in parallel blocks (two- dlmens1ona1 ordering) and shifting of the layers within the blocks
until a nearly three- dlmensmnally ordered state is approached. This is expressed in the x-ray diffraction patterns in the
appearance of the three dimensional maxima (100), (110) and of reflections from inclined planes, such as (101), (112), etc.

instead of the two-dimensional lines (10), (11).
These structural transformations are accompanied by volume and linear contractlons of the materlals starting at the highest

temperatures reached during the previous heat treatment (Figure 2).

HUMAN TRANSLATION OF RUSSIAN TEXT

-9€_
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Thls sheet was used as‘an 1llustratlon of a talk presénted by Dr. A. H.
Snmell of ORNL:at the Second International Conference on Sc1ence and
Soc:l.ety, July 1966 :|.n Herceg Nov1, Yugoslav1a.

TRANSLATION SAM PLE

' IIEPB]:IM KCKVCCTBEHHBIK Cl'IYTHPlK

AVHI:I—TBOPEHME COBETCKOFO
HAPOAA

N COOWENNE 'ACC

)ulp.llll'“'oml" wac 44

— nepuon oBpeomA Crakuun 8-
3

MuHYTH O spemenn
* astomarwuecxas cranums «flywa-10»
Suna sumeaeHs WA’ ceneHOUENTPN-
4eCKY® [oKONOAYHNYIO) OPBMTY W CTa

. na nepaum ¥ Mxpe NcKyceTEeHHMM

cryTHmxom Nywst.

BAIBOA: CTAHUNM 4 CONEMOUEOHTPM-

" ueckywo opbury Bumn oBecneuen ycnew-

4o nposeaewwoi | anpens cero roaa
KOPPeKLMER TPAEKTOPKK: NONETA CTaN-

xpyr M

Ma 6opry nepsoro uckyccTaennoro

cyTima Slysar ycranosnens:, nayunsie

MPUEOPA! ANA MECNBAOBANMA GKORORYN-

HOFO KOCMMYBCKOFO NPOCTPANCTBA. .
Danme MaYUHMIX WIMBPENNA C N0~

MOUILIO TONEMOTDHUBEHOR CHCTEMSI e~ .

60210TCR Ha 3emnio,

" HaBRIGAGHHE 38 NONGTOM  WCKyC- |

creeMworo’ cnymeuwe Slywai w wamepe-
Hie NZpamMETPOS ero OPBHTM.NPONIBO-

ANTCA LONTPOM Aemewei KoCMMuEcKoH | °

U W TOUHO manen-
POm NPK.e6 Noanate k flyne No Komak-
A2m ¢ Jeman. .

TMapamerpa opbure) nepaoro wekye-
cTaemHOro cnyTHuKa :

— MMNMMAIBHOE YAANEHWS OT MO~

- Busoa neporo  wexyccraemmoro
cnytuxa Ha op6uty sowpyr Jlywe—
HOBaR BMAMIOLIARER NOBERA COBOTCKNX
yuensix, wnmenepos u pabouws. Haiws
cTpaua, cosasswian » 1957 roay nep-

oui @ cnynaoc 3emms, | -

Rywar (s

oxono 350 kunoMeTpos;

— MAKCHMBIIRHO® yABNGNHE OF NIO-

sepruocn . Siywwt (v " anocenein) —
oKono 1000 kunomeTpos;

" | uame wsizena nepswi wexyccraenmmii

<nyTHuK ua opbuty Boxpyr flynsi; uto

ABARETCA DaMMHBIM 3TaNOm & ee wccne--| .
AoBANMN.

Habnionenne 3a noneTom' wckyc-
craeHHoro cnytuka flyusi u uamepe-
Hue NapameTpoB ero opbutsl npousso-

‘AHTCS LEHTPOM .qam-.ueu KOCMM'-IeCKOM

PapuoCBa3m.
Beisoa. nepsoro UCKYCCTBEHHOrO
cnyTHuka Ha opbuty Bokpyr JlyHsl—

‘HoBas Bblpaowascs nobena CoOBETCKUX
" YUeHbIX, MHIKEHEPOB W pa60~mx Hawa .

CTpaHa, co3paswas B 1957 ‘ropy nep-.

- BbIM . MCKYCCTBEHHBIA - CMTYTHMK 3emnn, -

HbiHEe BblBena ﬂepBblM MCKYCCTBGHHMH

et ] CAYTHMK Ha' opbuty sokpyr JlyHs), utO
T WBNSieTCA BaXHBIM 3TaNOM B ee uccne- .
BOBaHUM, .
C.Iul. nonera n'ﬂn'l'l‘(lﬂ‘ (Ilm]lw wltywa- 10 1. l'po-.-vku;l::enannun opbuma, .. nl ‘
2. Koppexing Tpsextopkn noneta x flyne. 3. Opueutauxs satomataeckoi crawium flyns-" . :
10> nepen -ropuomennen. 4. kumn';n W BMXOA N OPOUTY NEKYCETRRNNORD CRYTHNKE o . Lo . ) i oo ..

_MACHINE -
'TRANSLATION

HUMAN . -

TRANSLATION .

'TH_e absence of "1S" -
is indicated by a gﬂesh.‘

e - Ny

Words not in fhe dictionary. are
: ) * reprinted in Russian within the

- As Russian- has no articles, ~ . . -'English text. 1n this case - a
introduction of "THE" or 1| © "SPUTNIK" is understood by

"AN" couses problems. v fhe English- Ionguoge reader.

ERVATION- FOR- FLIGHT OF THE ARTIFICIAL [SPUTNIK]OF .
HE MEASUREMENT OF PARAMETERS ITS ORBITS ARE PRODUCED
ER OF FAR- COSMIC RADIO COMMUNICATION..
.~ THE CMNCLUSION OF THE FIRST ARTIFICIAL. SPUTNIK ON ORBIT
. AROUND MOON[=]THE NEW OUTSTANDING VICTORY OF " sovxnm
. ENGINEERS AND WORKERS o : .
" QUR COUNTRY , WHICH CREATED 'IN 1957 T0 [VEAR] THE FIR“STA
‘- ARTIFICIAL SPUTNIK OF [GROUND] ; NOW €O LUDED THE FIRST
ARTIFICIAL SPUTNLE ORBIT AROUND_MQON , THAT IS IMPORTA
ESTIGATION el Ty

This ferm should be reploced '

with "EARTH" when referring -
to the Eorth as: o plonet

- The Russmn word UCENNYI
translates os "learned, educofed -
hence ocodemlc Here lt |s used in
" the sense of SCIENTIST as_a noun.

The word indicoting year after a -
date should have been complefely
) ellmmoted in the tronslcnon

;,The flight of the artificial Moon satelhte was observed and its orbutal parameters were

" measured by the cosmic radio observatory center. The placement 'of the first artificial
Moon satellite on a lunar otbit is a new outstanding success of Soviet scientists,
engineers and workers. Our country which created the first artificial Earth satellite in |
1957, now placed the first artnfncual satellnte ona lunar orbit; thls is an |mportant

. stage inits study o o -y
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Pe PERVY! ISKUSSTVENNY! SPUTNIK LUNY ~ TVORENIE SOVETSKOGO THE FIRST ARTIFICIAL SATELLITE OF MOON - THE CREATION OF
NARODA = : SOVIET NATION ,

Ps SODBSENIE TASS # ) REPORT TASS .

Ps 38 APREL4 1966 GODA V 218 CAS Lu$ MINUTY PO MOSKOVSKOMU . 3 //APRIL 1966 YEAR IN 21 HOUR 44 MINUTES FOR MOSCOW
VREMENIT AVTOMATICESKAL STANQI4 ( LUNA-1D ) BYLA VYVEDENA : TIME AUTOMATIC STATION ¢ MOON-10 ) WAS CONCLUDED ON

NA SEL ENOQENTRICESKUH ( OKOLOLUNNUH ) ORBITU I STALA SELENOQENTRICESKUH { OKOLOLUNNUH ) ORBIT AND ALSO BECAME FIRST
PERVYM V MIRE ISKUSSTVENNYM SPUTNIKOM LUNY = IN THE WORLD BY THE ARTIFICIAL SATELLITE OF MOON .

Pe VYVOD STANJIT NA SELENOQENTRICESKUH ORBITU BYL : THE CONCLUSION OF STATION ON SELENOQENTRICESKUH ORBIT
0BESPECEN USPEWND PROVEDENNOI 1$ APRELY SEGO GODA ) WAS SECURED SUCCESSFULLY CONDUCTED | //APRIL OF THIS YEAR BY
KORREKQIE! TRAEKTORII POLETA STANQII I TOCNO THE CORRECTION OF TRAJECTORY OF FLIGHT OF STATION AND BY THE
OSUSESTVLENNYY MANEVROM PRI EE PODLETE K LUNE PO KOMANDAM ACCURATELY ACCOMPL ISHED MANEUVER UPON ITS FLIGHT TO MOON

S ZEMLI & ’ ACCORDING TO THE TEAMS FROM GROUND .

Pe PARAMETRY DBITY PERVOGO ISKUSSTVENNOS0 SPUTNIKA LUNY THE PARAMETERS OF ORBIT OF THE FIRST ARTIFICIAL

ee = MINIMALGNIE UDALENIE OT POVERXNOSTI LUNY ( V SATELLITE OF MOON +. - .THE MINIMUM REMOVAL FROM THE SURFACE OF
PERISELENII ) = JIKOLO 350 KILOMETROV ., - MAKSIMAL&6NOE MOON ( IN PERISELENII ) - ABOUT 350 KILOMETERS ., - MAXIMUM
UDALENIE OT PIVERXNOSTI LUNY ( V APOSELENII ) - OKOLO 1000 REMOVAL FROM THE SURFACE OF MOON { IN APOSELENII ) - ABOUT
KILOMETROV ., - PERIJID OBRASENI4 STANQII VOKRU3 LUNY - : 1000 KILOMETERS .+, - THE PERIOD OF THE CONVERSION OF STATION
OKOLO 3% CASOV « . AROUND MOON - ABOUT 3 HOURS .

Pes [FIGURE, 1) » : (FIGURE, I} «

Pe SXEMA POLETA AVTOMATICESKO! STANQIT ( LUNA - 10 ) = PLAN OF FLIGHT OF AUTOMATIC STATION ( MOON - 1D } .

t$ « PROMEJUTOCNAL ORBITA » : | « INTERMEDIATE ORBIT .

2% o KORREKQI4 TRAEKTORIT POLETA K LUNE # 2 . THE CORRECTION OF TRAJECTORY OF FLIGHT TO MOON .

3s . ORIENTAQIL AVTOMATICESKO! STANQII ( LUNA - 10 ) PERED 3 . ORIENTATION OF AUTOMATIC STATION ( MOON - 10 } BEFORE-
TORMOJENIEM # RETARDATION .

u$ o TOMOJENIE I VYXOD NA ORBITU ISKUSSTVENNOS0 SPUTNIKA 4 . TOMOJENIE AND YlELD ON THE ORBIT OF ARTIFICIAL SATELLITE
LUNY » OF MOON .

Ps NA BORTU PERVIGO [SKUSSTVENNOGO SPUTNIKA LUNY' . ON'THE SIDE OF THE FIRST ARTIFICIAL SATELLITE OF MOON ) -
USTANOVLENY NAUCNYE PRIBORY DLU ISSLEDOVANI4 OKOLOLUNNOGO WERE ESTABLISHED SCIENTIFIC APPARATUSES FOR INVESTIGATION ’
KOSMICESKOGO PIOSTRANSTVA » - ’ OKOLOLUNNOGO COSMIC SPACE .

Pe DANNYE NAUCNYX IZMERENII S POMO564 TELEMETRICESKOI . THE DATA OF SCIENTIFIC MEASUREMENTS WITH TELEMETRICESKOI
SISTEMY PEREDAHTSL NA ZEMLH » ’ SYSTEM ARE TRANSFERRED ON GROUND .

Pe NABLHDENIE ZA POLETOM ISKUSSTVENNOGO SPUTNIKA LUNY' I - . OBSERVATION FOR THE FLIGHT OF ARTIFICIAL SATELLITE OF
IZMERENIE PARAMETROV EGO ORBITY PROIZVOD4TSH QENTROM MOON AND THE MEASUREMENT OF PARAMETERS ITS ORBITS ARE PRODUCED
DALONEI KOSMICESKO1 ADIOSVLZI . BY THE CENTER OF FAR COSMIC RADIO COMMUNICATION .

Ps VYVOD PERVIGO ' ISKUSSTVENNOGO SPUTNIKA NA ORBITU VOKRUG THE CONCLUSION OF THE FIRST ARTIFICIAL SATELLITE ON

LUNY - NOVA4 VYDAHSAUSYH POBEDA SOVETSKIX UCENYX , ORBIT AROUND MOON - THE NEW OUTSTANDING VICTORY OF SOVIET
INJENEROV [ RABOCIX » . ) ACADEMIC 4 ENGINEERS AND WORKERS .

NAWA STRANA , SOZDAVWAY4 V 1957 GODU PERVYI ISKUSSTVENNY! OUR COUNTRY , WHICH CREATED IN 1957 TO YEAR THE FIRST

SPUTNIK ZEMLI 5, NYNE VYVELA PERVYl ISKUSSTVENNYI SPUTNIK ARTIFICIAL SATELLITE OF GROUND , NOW CONCLUDED THE FIRST

NA ORBITU VOKUG LUNY , CTO WVLUETSU VAJNYM 3TAPOM V EE . ARTIFICIAL SATELLITE ON ORBIT AROUND MOON , THAT IS IMPORTANT '
ISSLEDOVANII » STAGE IN ITS INVESTIGATION . :

P (PAGE,77) » . (PAGE,77) . N
Pe DOKLADY AKADEMII NAUK SSSR # B THE REPORTS OF ACADEMY OF SCIENCES USSR .

Pe 1966. LSTOM 166, LSNO. IS 1966+ THIS 166, NOo 1 &

Pe TEXNICESKAW FIZIKA = . TECHNICAL PHYSICS . :

Pe A.S.FIALKOVy 4.G.DAVIDOVIC, I.M.HRKOVSKIl « AeS.FIALXOV, 4.G.DAVIDOVIC, 1M HRKOVSKI o

Ps 0 PREDPOCTITELG6NOI KRISTALLIZAQII V UGLEGRAFITOVYX CONCERNING PREFERABLE CRYSTALLIZATION IN UGLEGRAFITOVYX
MATERTALAX * . MATERIALS .

Ps ( PREDSTAVLEND AKADEMIKOM P.A.REBINDEROM 58 LSV 1955% ) { REPRESENTED BY ACADEMICIAN BY P.A.REBINDEROM 5 V 1965
- . ) .

Ps KAK IZVESTND (1,2} , PRI NAGREVANII UGLEGRAFITOVYX AS IS KNOWN (142) 4 UPON THE HEATING. OF UGLEGRAFITOVYX
MATERTALOV PROISXODMT IZMENENI4 IX STRUKTURY , KOTORYE ° MATERTALS OCCUR CHANGES OF THEIR STRUCTURE , WHICH CONSIST IN
ZAKLHCAHTSE V 20SLEDOVATELONOM ROSTE GEKSAGONALSNYX THE SUCCESSIVE INCREASE OF HEXAGONAL CARBON NETS , TO THEIR
UGL ERODNYX SETIK , IX ORIENTIROVKE V PARALLELG6NYE PACKI ORIENTAT ION IN PARALLEL BUNCHES ( TWO-DIMENSIONAL REGULATING )
DOVUXMERNOE UPJRLDOCENIE ) I PEREMESENII SLOEV VNUTRI PACEK . AND THE TRANSFER OF LAYERS INSIDE OF BUNCHES UP TO STATE ,

DO SOSTOuUNIW , PRIBLIJAHSEGOSU K TREXMERNOMU UPOR4WDOCENIH WHICH APPROACHES THREE-DIMENSIONAL REGULATING .

-

POSLEDNEE VYRAJAETSH V POLVLENII NA RENTGENOSRAMMAX VZAMEN THE LATTER IS EXPRESSED IN APPEARANCE ON ROENTGENOGRAMS
OVUXMERNYX LINI1 (10) 5 (11) TREXMERNYX MAKSIMUMOV (107} - INSTEAD OF THE TWO-DIMENSIONAL LINES (10) , (11

(110) I OTRAJENI! OT KOSYX PLOSKOSTEl , NAPRIMER (101) THREE-DIMENSIONAL MAXIMA (100) , (110) AND REFLECTIONS FROM
(112) 1 DR SLANTING PLANES o FOR EXAMPLE (101) , {112) AND OTHER .

Ps OPISANNYE VYWE STRUKTURNYE PREOBRAZOVANI4 THE ABOVE-DESCRIBED STRUCTURAL TRANSPOSITIONS ARE
SOPROVOJDAHTSY OBTEMNOI I LINEINOI USADKAMI MATERIALOV ACCOMPANIED BY THE VOLUMETRIC AND LINEAR SHRINKAGES OF
NACINAHSIMIS4 JT MAKSIMALGNOI TEMPERATURY o DOSTIGAVWEISH MATERIALS , WHICH ARE BEGUN FROM MAXIMUM. TEMPERATURE , REACHED
PRI PREDWESTVUHSE! TERMOOBRABOTKE ( RIS . 2% ) = UPON THE PRECEDING HEAT TREATMENT ( FIG . 2 } .

Pe UGLEGRAFITOVYY MATERIALAM , IZGO0TOVL4EMYM IZ CASTIQ BY UGLEGRAFITOV TO MATERIALS , PREPARED FROM THE

KO<SOV I NATURALONYX GRAFITOV , SVO!STVENNA XOROWO =~ . _PARTICLES OF COKES AND NATURAL GRAPHITES , IS WELL PROPER THE
VYRAJENNAL ANIZOTROPIM STRUKTURY I SVOISTV e EXPRESSED ANISOTROPY- OF THE STRUCTURE AND PROPERTIES . 4
ONA OBUSLOVLENA PREDPOCTITEL6NOI ORIENTAQIE! UGLERODNYX " IT 1S STIPULATED BY PREFERABLE ORIENTATION OF CARBON LAYERS IN
SLOEV V POROWCIVYX CASTIQAX , RASPOLOJENIE KOTORYX V- © " POWDER PARTICLES , THE LOCATION OF WHICH IN MATERIAL IS
MATERIALE OPREDELLETSL USLOVI4MI FORMOVANIW (3) » : DETERMINED BY THE CONDITIONS OF FORMING (3) .

Ps V CACESTVE IBTEKTA DANNOGO ISSLEDOVANI4 BYLI VIWTY . * AS OBJECT OF THE GIVEN INVESTIGATION WERE TAKEN THE .
OTPRESSOVANNYE OBRAZQY KREKINGOVOGO KOKSA V SMESI S 23$ OTPRESSOVANNYE FORMS OF CRACKING COKE IN MIXTURE FROM 20 g»

LSPERCENT SREDNETEMPERATURNOGD PEKA , ISPOL5ZOVAVWEGOSH V - PERCENT SREDNET EMPERATURNOGO PITCH , USED AS BINDING .
KACESTVE SVHZUHSEGO » : - . :

KREKINGOVYI KJ<S BYL PREDVARITELONO PROKALEN PRI CRACK ING COKE WAS PREVIOUSLY WAS TEMPERED AT TEMPERATURE 1103
TEMPERATURE (1D0$¢ LSDEGREES ,» IMEL UDEL6NUH POVERXNOSTS PO . DEGREES , THERE HAD SPECIFIC SURFACE ACCORDING TO BET 12 M2 /
83T 12% M2 / G » UDELONYI VES 2,088 5 / SM3, CASTIQ o G y SPECIFIC WEIGHT 2,08 G / SM3, PARTICLES BY DIMENSION UP TO

RAZMEROM DO 20% . . . 22% LSPERCENT , (20/45) 78%$ 20 . . . 22 PERCENT , (20/45) 78 PERCENT .,

LSPERCENT ., SIEDNETEMPERATURNYI PEK IMEL TEMPERATURU " SREDNETEMPERATURNY| PITCH HAD THE TEMPERATURE OF THE SOFTENING
RAZMUGCENIN 82,5% L$SDEGREES , VYXOD KOKSA 4D,4$ LSPERCENT . 82,5 DEGREES » THE YIELD OF COKE 4D,4 PERCENT .

.

UKAZANNAY SMES6 °RESSOVQLA56 1 SPEKALAS6 DO TENPERATURV - INDICATED MIXTURE WAS PRESSED AND SINTERED UP TO TEMPERATURE
11308 LSDEGREES = . 1100 DEGREES .

1Z SPECENNYX BLOCOV PARALLEL6NO 1 PERPENDIKUL4RNO . o . FROM SINTERED BLOCKS PARALLEL AND PERPENDICULARLY TO THE
NAPRAVLENTH USILI4 PIESSOVANIU VYREZALIS6 OBRAZQY . L DIRECTION OF EFFORT OF PRESSING THERE WERE CUT OUT FORMS

(D TXB,TX6) SU » - © (D.7TXD,TX6) CM, .

PINEINOE THE EXPANSION OF FORMS WAS STUDIED ON APPARATUS ,

PINEINOE RASWIREVIE DBRAZQOV ISSLEDOVALOS6 NA USTANOVKE "f
- WHICH WAS SHOWED ON FIG o 1 , IN TEMPERATURE RANGE 100-3003

IZOBRAJENNOS NA RIS . 1$ 4 V INTERVALE TEMPERATUR

100-3000$ L $DEGREES » : . v DEGREES .

Po LS(FIGURE,|) » o “ (FIGURE, 1) o .

Pe RIS « 15, SKEMA USTANOVKI DLW OPREDELENIS KO3FFIQIENTA FIG « | . PLAN OF APPARATUS FOR THE DETERMINATION OF
LINEINOGO RASWIRENI4 # ) COEFFICIENT OF LINEAR EXPANSION .

l. - METALLICESKI| KORPUS , 2. = GRAFITOVY! NASREVATELS I . l. — METALLIC CASING , 2. - GRAPHITE HEATER AND THE HOLDER OF
DERJATEL6 OBRAZQOV s 3. = TEPLOVOI 1ZOL4TOR , 4$. — KRYWKA FORMS , 3. — THE THERMAL INSULATOR , & . - COVER WITH CONTACT
S KONTAKTNYM+s (PAGE,I15) # © 4 (PAGE, 115) .

P DVUXKVANTOVY| MAZER » © ... . THO-QUANTUM MAZER .

P ESLI NA VOZBUJDENNY! ATOM DEISTVUST ODNOVREMENNO DVA IF ON EXCITED ATOM ACT SIMULTANEOUSLY TWO QUANTA , THE
KVANTA , SUMMAINAL 3VERGIL KOTORYX RAVNA REZONANSNOl 5 TO ©_ OVERALL ENERGY OF WHICH IS EQUAL RESONANT , THEN ATOM EMITS

W
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ATOM - ISPUSKAET OVA TAKIX -JE KVANTA PO IZVESTNOMU ZAKONU .
INDUQIROVANNOG) . ISPUSKANIN - (SFTN) »

TAKIM OBRAZOM o .JBYCNY| PRINQIP MAZERA ILI LAZERA
DOPUSKAET .0DNIVREMENNOE USILENIE DVUX CASTOT .&-
VOIMOJNOST6 DVUXKVANTOVOGD LAZERA RASSMOTREL TEORETICESKI
LAUREAT LENINSCOI 1T VOBELEVSKOI PREMII - SOVETSK[| FIZIK"
A.M.PROXOROV :® . L Lot
3TU IDEH OSUSESTVIL. NA OPVTE AHER]KANSKII FIZIK NJWIRENy
POKA 4 -PRAVDA 4 NE V:VIDE LAZERA *y A MAZERA [ T. Ee NE NA
SVETE » .A NA RADIOVOLNAX )-e. P
V. 3KSPERIMENTE ISPOLOZOVAN KRISTALL DKlSl HAoNlh S

PRIMES 6H JELElA lLl VlKELb ] POHESAEMVI v VANNU 1z JlDKOGO
GELI4 »

PRI ODNOVREMEVVDI PODQCE RAD[OCASTOTNO:O 1. ULbTRAlVUKOVOGO
SIGNALOV OBA INI PODVERGAHTS& USILENIH «

Pe (SCIENTIFIC AMERICAN)y LSV. 2138 , 19658, L$N0. U‘ )
LSP. 408 - l SHA Yo T T .

Ps OPREDELEN]E VLAJNOSTI VODV - o e -

Pe JIDKOST6 » <OTORUH MY NAZYVAEM V0IOI I OPISYVAEM
XIMICESKOI FOIMULOI H20 , CREZVYCAINO STRANNAL .

ONA RASWIRMETSH PRI ZAMERZANII , SKRYTAW TEPLOTA ISPARENIW4
EE ANOMALONO VELIKA I KIPIT ONA PRI TEMPERATURE PRIMERNO

.NA 160 DEGREES L$C VYWE , CEM EE BLlJA|Hll XIMICESKN

ANALOG - SEROVIDIROD H2S e

PO-VIDIMOMU , VSE 3TI 0SOBENNOSTI 087USNhHTSl TEM » CTO
BOL6WINSTVO ‘MOLEKUL V VODE SVLZANO MEJDU SOBOI V
NEJUSTOICIVYE PILIMERNYE STQUKTURY TiPA l420)N SUABYMI
VODORODNYMI SVLZUMI »

NEDAVNO BYLA PROVEDENA~ 3KSPER]MENTAL6Nﬂh PROVERKA TOGO
SKOL6KO JE SVOBODNOGO MONOMERA H20 » T. Eo X[MICESKDI }
vODY SODERJITSH 'V JIDKOSTI ' IMENUEMO1 VODOI =

PROVERKA PROVIDILAS6 TREM4 SPOSOBAMI » -

Ps V PERVOM SPISIBE ISPOL6ZOVALSH TOT FAKT., CTO XARAKTER

ULSTRAFIOLETOVIGD SPEKTRA -PARA ] SOSTOhSEaO + KAK TZVESTNO

» QELIKOM IZ ¥INOMERNYX MOLEKUL®, DOLJEN SOXRANGLTOSY T U
JIDKOSTI 4 POSCOL6KU ONA "TAKJE SODERJIT SVOBODNYE

MOL EKULY » . )
PRI 3TOM , MENub TEMPERATURV 1 FlKSIRUh EE VOZDEISTVIE NA
SPEKTR JIDKOSTI MOJNO OQENITé TERMODINAMIKU RAVNOVESI4
MEJDU MONOMERDY: I POLIMEROM I OPREDELIT6 IX KOLICESTVENNYE
SOOTNOHENIH ORUG_ S DRUGOM «

Pe VO VTOROM S20S0BE ‘SNACALA lZUCALlSé INFRAKRASNVE
SPEKTRY CISTO! VODY , A ZATEM DLW SRAVNENI4 - .RAZBAVLENNYX
RASTVOROV VODY V XLOROFORME I CETYREXXLORISTOM UGLERODE #

V 3TIX RASTVOIAX MOLEKULA KASTVOR[TELM I VODA NAXODuTSL
OTDEL6NO I SPECTRY DVUX VIDOV MOLEKUL XOROWO VIDNY =

P= NAKDNEQ v V TlETéEH SPOSOBE SRAVNIVlLISb
TERMODINAMICESCIE XARAKTERISTIKI ISPARENI4 VOOY S
XARAKTERISTIKAMI ISPARENI4 TAKIX VESZSTV , KAK METAN I
REDKIE . GAZY o+ <OTORYE , KAK IlVESTNO » OBRAZUHT
NEASSOQITROVANNYE JIDKOSTI

Pe REZULG6TATY JKAZALIS6 POISTINE UD(V[TELbNVH( s VSE TRI
SPOSOBA POKAZYVAHT -y CTO.MONOMERA. ,.T. E. H20 , V VODE
SODERJ ETSH VO VSUKOM SLUCAE MENbNE .,CEH I$ PERCENT «

Pe PAMLTS OTDEvaYX KLETOK -

Ps MOLLHSK , IZVESTNY! POD, NAZVANIEM NORSKOGO ZAIQA ,»
IMEET OCEN6 BOLOWIE NERVNVE KLETKI { D0 1,5 MM V DIAMETRE
) » UDOBNYE DL4% 3KSPERIMENTOV PO 3LEKTROFIZIOLOGII #
KLETKI IZ GLAVNOGO GANGLIU 37050 MOLLHSKA ISPOLSZOVAL
FIZIOLOG F » . -
WTURMVASSER ( SHA ) V SLEDUHSXX lNTERESNYX OPYTAX =

JIVOTNYE PODVEIGALISG ( TRENIROVKE Y v ZAKRVTOH BASSEINE
GDE 12 CAS. OSVESENlh CEREDOVALIS6 S 12 CAS. TEMNOTY =

ZATEM GANGL I JDALMLS“ 1 SODERJALSM v TEMNOT‘ v TERHOSTATE

S MORSKOIl VOD)i =
vvOOu MIKRO3LECTRODY W, OTDELéNYE KLETKI ' ISSLEDOVATEL5

"MOG REGISTRIRJIVATS IX [MPULéSV -
© V POKOE KLETKA DAVALA LIW6 NESKOL6KO IHPULbSOV V. MINUTU -

NO CEREZ 24 CASA -, POSLE TOGO KAK PRI TREN[ROVKE VKLHCALSM

SVET , KLETKA PRIXODILA -V SOSTOUNIE VOZBUJDEMIH 1 DAVALA

00 40 IMPUL.6SIV V MINUTU- .

NEKOTORYE JE CLETKI ( POHN[LI } NE TDLbKO VKLHCENIE sy NO l
VYXLHCENIE SVETA - U “[X VOZBUJDENIE NASTUPALO KAJDYE |2
CASQV =

MOJNO 9REDPOLJJIT6 ' CTD PAMNTé KLETKI SOXRANEETSM V

MOL EKUL AX RIBQVUKLEI\OVDI KISLOTV ( RNK ) = N

P+ END + . -

P DOKLADY'AKADE!I[ VAUK‘SSSR'?_ : L

Pe 1966% TOM 166, LSNO. IS .» N o
P#® GoL«GALOCENCD 'y NoS.ZAUGOLONIKOVA S.M.SKURATOV ] o
LeSeVASILSOEV y Acl<BEZMENOV' , ‘BoMoMIXAILOV & .- o
Pe TEPLOTY OBRAZJVANI4 METOKSIBORAQIKLOPENTANA 1
METILOVOGO 3FIRA DI-I-BUTILBORNOI KISLOTY

Pe PREDSTAVLENO AKADEMIKOM O.A. REUTOVYM |3/IV l965$ P f__L'

Ps PO TEPLOTAM OBRAZOVANIW BORORGANICESK[X SOEDlNENlI V o

LITERATURE "IMEHTSH L'IW6 NEMNOGIE DANNYE '@

3T0 V ZNACITEL6NDI MERE OBUSLOVLENO TRUDNOST%NI ’
VSTRETIVWIMISH PRI POPYTKAX PRIMENENIU K BOROROANICESKIM
VESESTVAM METODA TEPLOT SGORANIH e

GLAVNALY 1Z TRUDNDISTEI - NEPOLNOTA SGORANI& 3TIX: VESESTV -
« CAK -PRAVILO., -V KALORIMETR[CESKOI BOMBE OSTAHTSY -
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‘TWO THE: SAME -QUANTA ACCORD!NG TO -KNOWN -LAW OF " INDUCED EHlSSION

{SEE FOOTNOTE) . |

THUS o THE USUAL PRINCIPLE OF MAZERA OR LAZERA PERMITS,THE

STMULTANEOUS. INTENSIFICATION OF TWO FREQUENCIES .. :

.THE POSSIBILITY OF TWO-QUANTUM LAZERA .THERE CONSIDERED" -

THEQORETICALLY THE LAUREATE OF THE LENIN]ST AND NOBEL PRIZE THE

SOVIET PHYSICIST OF ‘AcMJPROXOROV.4'" .

THIS- IDEA EFFECTED ON EXPER IMENT AMERICAN PHVS[CIST No WIREN,

MEANWHILE , TRUE ¢ NOT IN THE FORM OF LAZERA ., BUT MAZERA (

I.E« NOT ON LIGHT y BUT ON RADIO-WAVES.) ..

IN EXPERIMENT ‘WAS USED CRYSTAL OF. OXIDE OF - HAGNESIUM H[TH

ADMIXTURE OF IRON OR NICKEL o BEING PLACED IN BATH FROM LlOUlD

HELIUM .

UPON THE SlMULTANEOUS SUPPLV OF RADIO‘FREOUENCV AND ULTRASON[C

SIGNALS BOTH THEY. ARE SUBJECTED TO INTENSIFICATION &
{SCIENTIFIC AHERICAN)y Ve 20137 4: 1965y NOo' 4 v 'Pe 40 (

UNITED STATES ) .. S . . .

THE DETERH[NATION 0F DAMPNESS OF. HATER .

LIQUID , ‘WHICH WE CALL WATER _AND - WE DESCRIBE BY CHEHICAL
FORMULA H20 » EXTREMELY STRANGE .
IT 'IS EXTENDED UPON- FREEZING , THE LATENT HEAT OF 17s
EVAPORAT ION ANOMALOUSLY GREAT AND BOILS IT AT TEMPERATURE
APPROXIMATELY ON 160 DEGREES C ABOVE , THAN 17s NEXT CHEH[CAL
ANALOG - HYDROGEN SULFIDE H2S «
ACCORDING TO-VISIBLE , ALL THESE PECULIARITIES ARE EXPLA]NED
BY THE FACT THAT THE MAJORITY OF MOLECULES IN WATER WAS
CONNECTED IN THE UNSTABLE POLVHER STRUCTURES ‘OF TYPE (H20IN BY
WEAK HYDROGEN BONDS .-
RECENTLY WAS CONDUCTED EXPERIMENTAL »HECK THIS 'y HOW MUCH
HOWEVER THE FREE MONOMER H20 , I.E. ( CHEMICAL } WATER IS
CONTAINED IN LIQUID , BY CALLED WATER .~
THE CHECK WAS CONDUCTED BY THREE METHODS

IN THE FIRST METHOD THERE WAS USED THIS FACT. » THAT THE
CHARACTER OF ULTRAVIOLET SPECTRUM OF 'STEAM ," WHICH CONSISTS ,
AS IS KNOWN » WHOLLY ‘FROM MONOMERIC MOLECULES , MUST BE KEPT,
AND AT  LIQUID , AS FAR AS IT ALSO CONTA[NS THE FREE MOLECULES

IN ADDITION TO THAT , CHANGING TEMPERATURES AND FIXING ITS
ACTION ON THE SPECTRUM OF L'IQUID , IT'IS POSSIBLE TO 'EVALUATE °
THE THERMODYNAM ICS OF EQUIL IBRIUM BETWEEN MONOMER AND BY =~
POLYMER AND TO DETERMINE THEIR QUANTITATIVE RATIOS. NITH EACH
OTHER .

'INFRA-RED SPECTRA OF PURE WATER , AND THEN FOR COMPARISON - -
DILUTE SOLUTIONS OF WATER IN _CHLOROFORM AND CARBON e
TETRACHLORIDE o -
IN THESE SOLUTIONS MOLECULE OF SOLVENT AND . HATER ARE
SEPARATELY AND THE SPECTRA OF TWO FORMS OF MOLECULES NELL
APPARENT -

© 'FINALLY , "IN. THE THIRD HETHOD THERE NERE COMPARED THE
THERMODYNAMIC CHARACTERISTICS OF EVAPORATION OF WATER WITH' THE
CHARACTERISTICS OF EVAPORATION OF SUCH SUBSTANCES ,» AS METHANE
AND RARE GASES 4 WHICH , ‘AS IS KNOHN ' FORM NON-ASSOCIATED
LIQuIOoS .

RESULTS TURNED OUT TO-- BE TRULY SURPRIS[NG «s ALL OF THE

THREE METHODS SHOW , THAT MONOMER ', 1.E. H20 , IN WATER IS
CONTAINED IN ANY .CASE LESS ' THAN 1 PERCENT .

.’ THE MEMORY OF SEPARATE CELLS .

MOLLUSK , KNOWN .UNDER THE NAME OF MARITIME ZAIQA , HAS
VERY GREATER NERVOUS CELLS ( UP TO 1,5 MM, IN DIAMETER ) ,
CONVENIENT FOR EXPERIMENTS ACCORDING TO 3LEKTROFIZIOLOGII .
CELLS FROM MAIN GANGL[D OF .THI'S MOLLUSK USED PHYSIOLOGIST F . .

HTURNVASSER { UNITED STATES ) lN FOLLOHING INTERESTING
EXPERIMENTS .

ANIMALS WERE SUBJECTED ( TO TRAINING } IN CLOSEO BASIN o WHERE

12 THE HR., OF lLLUMlNATION WERE ALTERNATED WITH 1.2 THE HR.'OF
DARKNESS «
THEN GANGLII| "WAS REMOVED AND HAS CONTAINED IN DARKNESS IN
THERMOSTAT - WITH MARITIME WATER .
" INTRODUYC ING MICROELELTRODES IN‘.SEPARATE CELLS .+ INVESTIGATOR
COULD RECORD THEIR -IMPULSES .
IN REST CELL GAVE ONLY SEVERAL IMPULSES IN THE COURSE OF
MINUTE .
BUT THROUGH 24 HOUR , AFTER THIS AS UPON TRAIN]NG THERE HAS
INCLUDED LIGHT , CELL. ARRIVED IN THE STATE OF EXCITATION AND
GAVE UP TO 40 IMPULSES IN THE .COURSE OF MINUTE .
CERTAIN HOWEVER CELLS { REMEMBERED ) NOT ONLY INCLUSION ,. BUT
THE SWITCHING OFF OF .LIGHT - AT THEM EXCITATION OCCURRED EACH
12 HOURS . - .
IT IS POSSIBLE TO SUPPOSE THAT THE MEMORY OF CELL lS KEPT IN
MOLECULES OF. RIBONUKLEINOVOI ACID ( RNK ) o
END . . - .

THE REPORTS oF ACADEMY OF SCIENCES USSR .
1966 THIS 166, NOo .1
. GoLoGALOCENKO 5 NoS<ZAUGOLONIKOV 4 SeMeSKURATOV
. LeSoVASILOEV » Alle BEZMENOV , B.MJMIXAILOV .
[ THE HEATS OF FORMATION OF HETOKSIBORAQIKLOPENYANA AND
THE METHYL ESTER OF THE D-AND-BUTYLBORIC ACID .

IN THE SECOND METHOD THERE AT FIRST WERE STUDIED THE. -

( REPRESENTED BY ACADEMICIAN BY 0.A.REUTOV 13/1V |965 }

ACCORDING TO THE HEATS OF FORMATION OF BORORSANICESKIX
COMPOUNDS IN THE LITERATURE THERE ARE ONLY A FEW DATA .
THIS IN SIGNIFICANT MEASURE STIPULATEDLY BY DIFFICULTIES 'y MET
UPON THE ATTEMPTS OF APPLICATION TO BORORGANICESKI TO THE
SUBSTANCES OF METHOD OF HEATS OF COMBUSTION . o
MAIN FROM DIFFICULTIES - THE INCOMPLETENESS OF COMBUSTION OF
THESE SUBSTANCES . . AS RULE & IN CﬂLORlMETRlC BOMB REMAIN



NEKOTORYE KOLICESTVA TVERDYX PRODUKTOV NEPOLNOGO SGORANIY
.

ODNAKO , ESLI DOSTIGAETSM VYSOKAL STEPEN6 SGORANIW
SOSTAV 3TIX PRIDUKTOV MOJET BYT6 DOVOL6END PROSTYM ( V
OSNOVNOM B84Cy 8, C) »

TOGDA -POPRAVKA NA NEPOLNOTU SGORANIL V KALORIMEYRICESK[X
OPREDELENIUX VYCISLYETS4U OBOSNOVANNO I 4LVLUETS4L DOSTATOCNO
TOCNOI- (1=-3) »

P=s vV NASTOWSE! RABOTE 3KSPERIMENTAL6NO OPREDELENY TEPLOTY
SGORANI4 METOKSIBORAQJIKLOPENTANA ( FBHF) I METILOVOGO
3FIRA DI-I-BUTILBORNOI KISLOTY » .

PRI 3TIX OPREDELENI4X OSOBOE VNIMANIE BYLO UDELENO
ISSLEDOVANIH S)ISTAVA PRODUKTOV SGORANIY4 =

P+ OBRAZQY VESESTV & .

OLY SINTEZA IS>0L6Z0VALISG TSATEL6NO OCISENNYE ISXODNYE
VESESTVA «

METOKS IBORAQIKLOPENTAN BYL POLUCEN IZ DI-l,4-(1-
BORAQIKLOPENTIL ) - BUTANA I METILBORATA V PRISUTSTVII
TETRA-I-BUTILDIBIORANA KAK KATALIZATORA (4) =

MET ILOVYI 3FIR DI-I-BUTILBORNOI KISLOTY BYL SINTEZIROVAN
IZ TRI-1-BUTILBORA I METILBORATA V PRISUTSTVII TOGO JE
SAMOGO KATALIZATORA  (5) »

Ps SINTEZIROVANNYE VESESTVA OCISALIS6 NEODNOKRATNOY
PEREGONKO! V VAKUUME NA KOLONKE GEMPELY #

OCISENNYE OBRAZQY VESESTV IMELI SLEDUHSIE
FIZIKO-XIMICESCIE KONSTANTY .. (FBHF) PRI B2 MM RT. ST.
(FBHF) PRI 12 44 RT., ST, , (FBHF) =

METOKS IBORAQIKLOPENTAN XRANILI V JIDKOM AZOTE , POSKOLSKU
PRI KOMNATNOI TEMPERATURE PROISXODIT E30 POLIMERIZAQI4 (4)
-

P* APPARATURA [ METODIKA =

OPREDELENIW TE>LIT SGORANIL PROIZVODILI V PRZQIZIONNOM
VODUNOM KALORIMETRE S IZOTERMICESKO! OBOLOCKO! +

EMKOST6 KALORIMETRICESKO! BOMBY 281 ML e

SOJJENI4 PROVIDILI PRI DAVLENII 25 ATM. KISLORODA &
POD7EM TEMPERATURY V OPYTE 1,7~1,9 DEGREES IZMERuLI
RTUTNYM KALORIMETRICESKIM TERMOMETROM PALOCNOGO TIPA S
TOCNOST6H 0O 0,0003 DEGREES (SFTN)

NAVESX I VESESTVA 0s32-0,37 G DL4 SOJJENIU NAXODILISE V
ZAPAUNNYX TONKISTENNYX WAROVIDNYX AMPULAX IZ STEKLA PIREXS
.

PRI NAPOLNENII AMPUL OBRAZQY VESESTV PREDOXRAN4LI OT
OKISLENI4 I GIDRILIZA SUXIM ARGONOM »

OLY4 ZAJIGANIL VESESTVA V BOMBE ISPOL6ZOVALI JELEZNUH
PROVOLOKU ( (FBHF) #

PERED SOJJENIEM V BOMBU VVODILI I$ ML VODY # :
NACAL6NAL TEMPERATURA GLAVNOGO PERIODA VO VSEX OPYTAX
SOSTAVLYLA 25,1 DEGREES L$C =

TEPLOVOE ZNACENIE KALORIMETRICESKO! SISTEMY LSW,
OPREDELU4L I SOJJENIEM ZTALONNOI BENZOINO! KISLOTY DL4 TEX
JE INTERVALOV TEMPERATUR , CTO I V OPYTAX S
ISSLEDOVAVWIMISU VESESTVAMI «

Pe (FOOTNOTE) »

P+ |$ GRADUS TERMOMETRA RAVEN 0,67 DEGREES L$C =

P# PAGE 45 =

P+ REDKIE 3LEMENTY V.METEQRITAX #

Ps KAC RASPREDELUHTSH REDKIE 3LEMENTY RAZLICNOI
GEOXIMICESKO! PRIRODY MEJDU OTDEL6NYMI FAZAMI METEORITNOGO
VESESTVA #

OTVETITS NA 3T)T VOPROS - INACIT POINAT6 PROQESSY
OBRAZOVANINW I 3VOLHQII METEORITOV #

BLAGODARL RAZVITIH VYSOKOCUVSTVITELONOSO METODA NElTRONNOI
AKTIVAQII , ZA POSLEDNIE GODY UDALOS6 PROIZVESTI BOLSWOE
CISLO OPREDELENII SODERJANIL REDKIX 3LEMENTOV V METEORITAX
RAIZNYX TIPOV = N

Ps ANALIZ POLUCENNYX DANNYX POZVOLIL 3. ANDERSU ( SWA )
PRIITI K ZAKLHIENIH , CTO NABLHDAETS4W OPREDELENNOE
SOOTNOWENIE V SODERJANII 2D REDKIX 3LEMENTOV V UGLISTYX
METEORITAX #

METEORITY TIPDV Il ( MEREI ) I IIL ( FELIKS } .
SOOTVETSTVENND V DVA I CETYRE RAZA OBEDNENY 3TIMI
3LEMENTAMI PO SRAVNENIH S METEORITAMI TIPA I8 ( ORGElL )«

PODOBNYE ZAKONIMERNOSTI NAIDENY TAKJZ DLW OBYCNYX 1
3NSTATITOVYX XINODRITOV #

VPERVYE 0B 3T)Y INTERESNOM NABLHDENII ANDERS SOOBSIL V MAE
1964 Vv MOSKVE VA X1 METEORITNO! KONFERENQII e

NA XX KONGRESSE HPAK IM I 0. MHLLEROM SOOBSENY NOVYE
DANNYE O SODERJANIT GALLIW , INDI4 , SELENA I TELLURA ,
KOTORYE PODTVEIDILI VAIDENNYE RANEE ZAKONOMERNOSTI «

P+ VSE 3TO POZVOLILO ANDERSU VYSKAZAT6 PREDPOLOJENIE » CTO
METEQRITY PREDSTAVLUHT SOBOI SMES6 PERVICNOGO MATERIALA
DVUX TIPOV 'es FRAKQII PYLI , NE ISPYTAVWEI NAGREVA 1
OBOGASENNOI LETUCIMI KOMPONENTAMI , I FRAKQII PYLI
PREVRASENNOI v PAR | PEREKONDENSIROVANNOI VO VREMM
PROXOJDENI4 UDARND I VOLNY CEREZ PROTOPLANE TNUH TUMANNOSTO
I PO3TOMU POTERBVWEI LETUCIE KOMPONENTY

Pa V SVETE 3T)! GIPOTEZY PREDSTAVLUHT INTERES DANNYE ,
SODBSENNYE NA TOM JE KONGRESSE AK.LAVRUXINOI I
GeM.KOLESOVYM ( SSSR ) =

METODOM NEITRONND! AKTIVAQII OPREDEL4LOS6 SODERJANIE
SELENA , QERI4 , EVROIPI4 , BARIU I URANA V RAZNYX FAZAX ,
SVETLYX I TEMNYX RAZNOVIONOSTuUX , GIPERSTENOVYX XONDRITOV
KUNAWAK [ PERVIMAISKII POSELOK «

V SVETLYX KRUPNOZERNISTYX RAZNOVIDNOSTUX 3TIX XONDRITOV
OBNARUJENO DVUX-CETYREXKRATNOE OBOGASENIE QERIEM , .
3LEMENTOM , PJOYVLUHSIM SPOSOBNOSTS K OKISLENIH DO
CETYREXVALENTN)G) SOSTOUNIL «

POVYWENNOE SODERJANIE QERIU V SVETLYX RAZNOV!DNOSY“X
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CERTAIN QUANTITIES OF SOLID PRODUCTS OF INCOMPLETE COMBUSTION

HOWEVER » LF THERE IS REACHED THE HIGH DEGREE OF COMBUSTION ,
THE COMPOSITION OF THESE PRODUCTS CAN BE RATHER SIMPLE {
BASICALLY BuCy By C) o

THEN CORRECTION ON THE INCOMPLETENESS OF GOMBUSTION IN
CALORIMETRIC DETERMINATIONS.IS CALCULATED PROVED AND IS
SUFFICIENTLY ACCURATE (1-3) .

IN THE PRESENT WORK WERE DETERMINED THE HEATS OF
COMBUSTION OF METOKSIBORAQIKLOPENTANA ( FBHF) AND THE METHYL
ESTER OF THE D=-AND-BUTYLBORIC ACID .

IN ADDITION TO THESE DETERMINATIONS SPECIAL ATTENTION WAS
OEVOTED TO THE INVESTIGATION OF COMPOSITION OF PRODUCTS Of
COMBUSTION .

THE FORMS OF SUBSTANCES . :
FOR SYNTHESIS THERE WERE USED CAREFULLY THE PURIFIED INITIAL
SUBST ANCES .

METOKSIBORAQIKLOPENTAN WAS OBTAINED FROM

D=1, 4~( 1 -BORAQIKLOPENTIL ) - BUTANE AND METHYLBORATE IN THE
PRESENCE OF TETR-AND-BUTYLDIBORANE AS CATALYST (4) .

THE METHYL ESTER OF THE D-AND-BUTYLBORIC ACID WAS SYNTHESIZED
FROM THREE~AND-BUTYLBORON AND METHYLBORATE IN THE PRESENCE OF
THE SAME CATALYST (5) .

SYNTHESIZED SUBSTANCES WERE PURIFIED BY FREQUENT

REDISTILLATION IN VACUUM ON COLUMN GEMPELY .

THE PURIFIED FORMS OF SUBSTANCES HAD FOLLOWING

PHYSICAL-CHEMICAL CONSTANTS .. (LONG FORMULA) 82 MM. MERCURY "
COL. » (LONG FORMULA) 12 MM. MERCURY COL. , (LONG FORMULA) .

METOKSIBORAQIKLOPENTAN KEPT IN LIQUID NITROGEN , AS FAR AS AT’

ROOM TEMPERATURE OCCURS ITS POLYMERIZATION (&) .

EQUIPMENT AND METHOD . : w
THE DETERMINATIONS OF MEATS OF COMBUSTION EFFECTED IN
PRECISION WATER CALORIMETER WITH ISOTHERMAL COVER .
THE CAPACITY OF THE CALORIMETRIC BOMB. 281 ML. .
BURNINGS CONDUCTED UPON PRESSURE 25 ATM. OXYGEN .
RAISING OF TEMPERATURE IN EXPERIMENT |,7-1,9 DEGREES MEASURED
BY MERCURY CALORIMETRIC THERMOMETER OF PALOCNOGO TYPE WITH
ACCURACY UP TO 0,0003 DEGREES (SEE FOOTNOTE) .
THE WEIGHED PORTIONS OF THE SUBSTANCE 0,32-0,37 G FOR BURNING
WERE IN SEALED THIN-WALLED WAROVIDNYX AMPOULES OF PYREX GLASS

UPON THE FILLING OF AMPOULES THE FORMS OF SUBSTANCES PROTECTED
FROM OXIDATION AND HYDROLYSIS WITH ANHYDROUS ARGON o
FOR THE IGNITION OF SUBSTANCE IN BOMB USED IRON RIBBON ( (LONG
FORMULA) . - .
BEFORE BURNING IN BOMB INTRODUCED | ML. OF WATER .
THE INITIAL TEMPERATURE OF THE MAIN PERIOD IN ALL EXPERIMENTS
CONST ITUTED 25,1 DEGREES C .
THE THERMAL VALUE OF CALORIMETRIC SYSTEM W, DETERMINED BY THE
BURNING OF ZTALONNOI BENZ0IC ACID FOR THE SAME TEMPERATURE
RANGES' » THAT ALSO IN EXPERIMENTS WITH THE STUDIED SUBSTANCES
(FOOTNOTE) .
| THE DEGREE OF rnsnnonerea IS EQUAL 0,67 DEGREES C

PAGE 45 .o

RARE ELEMENTS IN METEORITES .

AS THERE ARE DISTRIBUTED THE RARE ELEMENTS OF THE
DIFFERENT GEOCHEMICAL NATURE BETHEEN THE SEPARATE PHASES OF
METEORITIC SUBSTANCE .

TO ANSWER THIS QUESTION - MEANS TO UNDERSTAND THE PROCESSES OF
FORMATION AND THE EVOLUTIONS OF METEORITES .

CUE TO THE DEVELOPMENT OF HIGHLY SENSITIVE METHOD OF NEUTRON
ACTIVATION , IN RECENT YEARS WAS POSSIBLE TO PRODUCE THE GREAT
NJMBER OF THE -DETERMINATIONS OF CONTENT OF RARE ELEMENTS IN
METEORITES OF DIFFERENT TYPES .

THE ANALYSIS OF THE OBTAINED DATA PERMITTED 3. ANDERSU {
UNITED STATES ) TO COME TO CONCLUSION , THAT THERE IS OBSERVED
DEFINITE RATIO IN CONTENT 20 RARE ELEMENTS IN CARBONACEOQUS
METEORITES .

METEORITES OF TYPES OF I1 ( MERE) ) AND III ( FELIKS ) IN TWO
AND ALSO FOUR TIMES WERE IMPOVERISHED 8Y THESE ELEMENTS IN
COMPARISON WITH METEORITES OF TYPE | ( ORGEI CORRESPONDINGLY ) E

ra

SIHILAR RULES WERE FOUND AL SO FOR USUAL AND 3NSTATITOVYX
XONDRITOV . ) .
FIRST CONCERNING THIS INTERESTING OBSERVAYION'ANDERS REPORTED
IN //MAY 1964 IN MOSCOW ON XI OF METEORITIC CONFERENCE .
ON XX CONGRESS' HPAK BY IT AND BY 0. BY MUELLER INFORMED: THE
NEW DATA CONCERNING THE CONTENT OF GALLIUM , INDIA , THE
SELENIUM AND TELLURIUM , WHICH CONFIRMED PREVIQUSLY THE FOUND
RULES . . :

ALL THIS PERMITTED ANDERSU TO EXPRESS PREMISE , THAT
METVEORITES ARE MIXTURE OF INITIAL MATERIAL OF TWO TYPES .. THE
FRACT IONS OF DUST 4 WHICH DID NOT EXPERIENCE HEATING AND
ENRICHED BY VOLATILE COMPONENTS , AND THE FRACTIONS OF DUST ,
TRANS FORMED IN STEAM AND PEREKONDENSIROVANNO! OURING THE
PASSAGE OF STRIKING WAVE THROUGH PROTOPLANE TNUH NEBULA AND
THEREFORE WHICH LOST VOLATILE COMPONENTS .

IN THE LIGHT OF THIS HYPOTHESIS THERE REPRESENT INTEREST
THE DATA , INFORMED ON THE SAME CONGRESS AK.LAVRUXINO! AND BY
GsMo.KOLESOV ( USSR ) .
BY THE METHOD OF NEUTRON ACTIVATION WAS DETERMINED THE CONTENT
OF THE SELENIUM , CERIUM , EUROPIUM , BARIUM AND URANIUM IN
DIFFERENT PHASES , THE LIGHT AND ALSO DARK VARIETIES ,
GIPERSTENOVYX XONDRITOV KUNAWAK AND PERVOMAISK SETTLEMENT .
IN THE LIGHT COARSE VARIETIES THESE XONDRITOV WAS DISCOVERED
TWO-FOUR-FOLD ENRICHMENT BY CERIUM , BY ELEMENT , WHICH
MANIFEST CAPABILITY TO OXIDATION UP TO VTETRAVALENT STATE .

THE INCREASED CONTENT OF CERIUM IN THE LIGHT VARIETIES WILL
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<

SOGLASUETSL S DBVARUJENNYM RANEE M.I.D6BKONOVO! I
V.4.XARITONOVO| (“SSSR 4 1964 ) FAKTOM PONIJENNOGO
SODERJANIL V NIX METALLICESKOGO JELEZA I. BOLEE VYSOKOGO
SODERJANIS ZACISI JELEZA # '~

Pe 3TD ZNACIT ', CTO' VESESTVO SVETLYX RAZNOVIONOSTEI
METEORITOV PROWLD , PO-VIDIMOMU , CEREZ STADIH BOLEE
INTENS [VNOGO DCISLENT4 o NEJELI VESESTVO TEMNYX

RAZNOV IDNOSTEQ o _ ,

Pe LSEND o o : .

P+ PAGE ll7 »

Ps INFRAKRASNYE lVElDY . o

P» NA OBSERVATIRIT MAUNT-VIL6SON USTANOVLEN TELESKOP S .
62-DHIMOVYM "ALHWINIROVANNYM PLASTHASSOVYH ZERKALOM 1
SVETOSILOI 1,0 = -
TELESXKOP SNABJEN DETEKTORAMI INFRAKRASNO;O TZLUCENIY DLY
OLIN VOLN 0,62-0,92" I “2,01- 2,41 GSM »

3TIM TELESK0934 UJE UDALOS6 OBNARUJIT6 DVE ZVEZDY ,
ISPUSKAHSIX V !MFRAKRASNOH SVETE v TYSMCU RAZ BOLSWE
3NERGIT , CEM V. VIDIMOM '» =~ .

ODNA IZ NIX NAXODITSH V SOZVEZDIT TEL6QA I IMEET
TEMPERATURU PIVERXNOSTI 650 LSDEGREES L$C , VTORAW - V,
SOIVEZDII LEBEDY , TEHPERATURA POVERXNOSTI 430 DEGREES LsC '
-

NESMOTRY4 NA STIL6 NIZKIE POVERXNOSTNYE TEMPERATURY .,
ASTRONOMY SCITAHT 'IX NASTOUSIMI ZVEZDAMI , V NEDRAX
KOTORYX TEMPERATURY DOSTATOCNO VYSOKI DL4 PROTEKANIW
4DERNYX REAKQI| #» - s
POKA NEIZVESTN) QASSTDQNIE 00 3TIX ZVEZD - NILSZu SKAlATb
» OTNOSWTSH LI ONI K KARLIKAM ILI K GIGANTAM , NO MOJNO
OJIDAT6 , CTO S RAZVITIEM INFRAKRASNOI ASTRONOMII BUDET
OT(RYTO ESE MNJG) PODOBNVX ZVEZD + .

Pe LSEND # "

Pe PAGE 118 » Lo

Ps PRIRODNYE VEITRINO

Pe DEVUT6 LET TOMU NAZAD F.REINSU I K.KOU3NU VPERVYE

UDALOS6 OSUSESTVITS PRUMOE NABLHDENIE MELACAI WIX CASTIQ - -

NEITRINO , ISPUSKAEMYX LDERNYM REAKTOROM =

TEPER6 GRUPPA ISSLEDIVATELEI POD RUKOVODSTVOM TOGO JE
REINSA OSUSESTVILA 3KSPERIMENT PO OBNARUJENI* NEITR[NO
PRIRODNOGO PRIISXDJDENIU »

P+ V ZOLOTOM RUDNIKE ‘BLIZ lOGANNESBURGA NA GLUB[NE SVYWE
3000 L$M BYLO JAZMESENO 36 JIDKOSTNVX SOINYILLBQIONNYX .'-v
SCETCIKOV » - o
REGISTRIROVALISG TDLéKO VYSHIX UCEBNYX ZAVEDENII y - '
ZAPOVEONIKOV I DRUGIX UCREJDENIY » .IMEHSI X OTNOWENIE K
ORNITOLOGIT ( SEL6SKOE 1 LESNOE X0Z41STVO , OXOTA
VETERINARIL ) »

‘P# ORNITOLOGICESKIE ISSLEDOVAN]H VESbHﬂ MNOGOOBRAZNV I

RAZNOSTORONNI

KONFERENQIY ESTESTVENNO o -NE HO;LA OTRAZITb X POLNOSY&H
3

OSVOVVAB 113 RABOTA BVLA POSTROENA .V VIDE CETVREX

SIMPOZ IUMOV PO NAIBOLEE AKTUALONYM I VAJNYM VOPROSAM
ORNITOLOGII I ITZUCENIH DIKO!" FAUNY VOOBSE « :
P+ ODIN IZ SIMPOZIUMOV BYL POSVLSEN SOVREMENNOMU SOSYO“N]H
SISTEMATIKI T 'TZUCEN.IH VlDOOBRAlOVANlh I FORHOOBRAZOVANI“
U PTIQ '»

ZA POSLEDNIE .GIDY INTERES K 3TIM VOPROSAH KRAINEvVOlROS .
NOVYE BIOLOGICESKIE.NAPRAVLENI4 , 1Z NIX-V PERVUH OCEREDS
SLEDUET UPOMLNUT6 O PROGRESSE V IZUCENII NUKLEINOVYX
KISLOT , VYDVIGAHT PERED SISTEMATIKAMI NOVYE ZADACI I
OTKRYVAHT NOVYE PUTI DLU4 OB7EKTIVNYX ISSLEDOVANII +

Pe PTIQY IZDAVVA SCITAHTSL KLASSICESKO) "MODELSH DL4
OBSEBIOLOGICESC<IX ISSLEDOVANI) = .

NO TEPER6*y NAUDU S KLASSICESKOI METODIKOI [ZUCENIY
MORFOLOGII o, FIZIOLOGII VSE BOLOWE UDELMETSH VNIMANIY
TAKIM NOVYM NAUKAM , KAK -BIOFIZIKA., BIOXIMI% , BICNIKA ,
3TOLOGIL »

Pe PERVOOCEREDNOGD VNIMANI4L TREBUET T ZUCENIE NACALSNYX
3TAPOV FORMOOBRAZOVANIL 1 VIDOOBRAZOVANIL , VOINIKNOVENIE
I DEISTVIE IZJL IRUHSIX MEXANIZMOV , A TAKJE RAZVITIE
ISSLUEDOVANIA P) GENETIKE PTIQ , OBLASTI , V KOTOROI U NAS
ZA POSLEDNIE GIDY RABOTALI bVNO NEDOSTATOCNO «

NA 3TI TEMY BYLO PREDSTAVLENO CETYRE DOKLADA ..
G.P.DEMENTOEVA ( MOSKVA ) - SOVREMENNOE SOSTOYNIE
SISTEMATIKI PTIQ o+, S.S.WVARQ ( SVERDLOVSK } - UCENIE O
MIKRO3VOLHQII 1 TEORETICESKIE VOPROSY SISTEMATIKI PTIQ..,
VeD.ILO6ICEVA ( MISKVA ) - FUNKQIONALG6NA4 MORFOLOGIU 1
NEMORFOLOGICESCIE KRITERII V SOVREMENNOlI SISTEMATIKE o,
F.l.STRAUTMAN (" DDESSA ) - BIOXIMICESKIE POKAZATELI
RODSTVENNYX SVLZEI PLASTINCATOKLHVYX PTIQ { IZUCENIE

BELKOV "SYVOROT<I KROVI PUTEM 3LEKTROFOREZA ) #

Pe VTOROI SIMPIZIUM RASSMATRIVAL ROL6. PTIQ V TAK

NAZYVAEMOM KUL 6TURNOM LANDWAFTE «

OGROMNYE , INOGDA ESE TRUDNO UC[TYVAEHVE PEREMENY
VNOSIMYE VvV PRIRODU DEbTELbVOSTbH CELOVEKA 4, V INACITELSNOI
MERE LVLUHTSL JSVOVNVM FAKTOROM JIZND llMENEN!b 1
RAZVITI4 BIOGEJQENOZOV »

VNIMANIE ISSLEDOVATELEN SLEDUET PRIVLEC6 KO VSESTORONNEMU
IZUCENIH XARASTERA T'ROLI' 3TIX IZMENENII , CTOBY ’ .
RAZRABOTAT6 RE<OMENDAQII DL4 RAQIDNALbNOGO ’ RAZUMNOGD . .
NAPRAVLENI4 3TIX IZMEVENII »

K 3TOMU V HlRQ(OW PLANE 1 SVODITSM VAJINEI WAW ZADACA OXRANV

" PRIRODY #°

PRIXODITS4 PRIZNATS , CTO ‘ZOOGEOGRAFY DO SIX POR
INTERESOVAL IS6 GLAVNYY OBRAZOM ( DIKIMI ) FAUNAMI ,.IX
RASPREDELENIEM I ISTORIE] B .

-4

CONFORM WITH SHOWED PREVIOUSLY M.I..D64KONOVOL .AND
Vo4 X ARITONOVO! { USSR , 1964 ) BY THE FACT OF LOWERED CONTENT ..
IN THEM METALLIC IRON AND THE HIGHER'CONTENT.OF LOWER OXIDE OF
IRON .

THIS MEANS |, TWAT THE SUBSTANGE -OF THE. LIGHT VARIETIES
OF METEORITES PASSED THROUGH 4 ACCORDING TO-VISIBLE , THROUGH
THE STAGE OF MORE INTENSE OXIDATION , THAN THE .SUBSTANCE OF
THE DARK VARIETIES . o

END . T

PAGE. 117 ..
“ THE INFRA-RED STARS -
ON OBSERVATORY MAUNT-VIL6SON ESTABLI SHED TELESCOPE WITH

62~INCH ALHMINIROVANNYM PLASTIC MIRROR. AND BY LUMINOSITY 1,0 .

TELESCOPE WAS EQUIPPED WITH THE DETECTORS OF THE INFRA-RED
RADIATION FOR THE LENGTHS OF THE WAVES 0'62 0,92 AND Z'Ul-Z.hl
MU .

BY THIS TELESCOPE ALREADY WAS POSSIBLE TD DISCOVER WO SYARS ]
WHICH EMIT- 'IN THE INFRA-RED LIGHT IN THOUSAND OF TIMES GREATER
OF ENERGY , BY WHICH IN VISIBLE .

'ONE OF THEM IS IN THE CONSTELLATION. OF TAURUS-AND THERE HAS

THE TEMPERATURE OF THE SURFACE 650 DEGREES C , -THE SECOND - IN

THE CONSTELLATION OF SWAN , THE TEMPERATURE OF SURFACE 430
DEGREES C « ¥ . C T
TO SO LOW SUPERFIC[&L TEMPERATURES »- ASTRONOMERS COUNT THEIR
PRESENT STARS , [N THE BOWELS OF WHICH OF- TEMPERATURE
SUFFICIENTLY HIGH FOR' THE COURSE OF NUCLEAR REACTIONS .

IS MEANWHILE UNKNOWN DISTANCE UP TO THESE STARS.--IT IS NOT.. ,
POSSIBLE TO SAY , WHETHER THERE ARE RELATED- THEY TO THE DHARFS
OR TO THE GIANTS , BUT IT IS POSSIBLE TO EXPECT , THAT WITH -
THE DEVELOPMENT -OF THE INFRA-RED ASTRONOMY WILL BE OPENED _
STlLL MANY. SIMILAR STARS .

END . .

PAGE 118 .. oo o I
NATURAL NEUTRINOS . N ~ t
NINE YEARS TO THIS BACK F.REINSU AND K.KOU3NU FIRST HAS
POSS[BLE TO EFFECT THE STRAIGHT OBSERVATION OF THE FINEST
PARTECLES .~ NEUTRINOS , EMITTED BY. NUCLEAR REACTOR .
NOW GROUP OF INVESTIGATORS UNDER MANUAL 'THE SAME REINSA
EFFECTED EXPERIMENT ACCORDING. TO THE DETECTING OF THE
NEUTRINOS OF NATURAL ORIGIN . - *
IN THE GOLD MINE NEAR [OGANNESBURGA ON DEPTH BEYOND 3000

©. M WAS PLACED 36 LIQUID SCINTILLATION COUNYERS ..

. THERE WERE RECORDED ONLY THE HIGHER SCHOOL lNSTlTUYlONS v

NATIONAL FOREST AND THE OTHER ESTABLISHMENTS 'y WHICH HAVE

RELAT ION TO ORN.ITOLOGII ( RURAL AND ALSO FOREST ECONOMY ,

WILLINGNESS , VETERINARIY } . it
ORNITOLOGICESKIE INVESTIGATIONS VERV DIVERSE AND DlVERSE

. -
CONFERENCE’ » NATURALLY , COULD NOT REFLECT THEM COMPLETELV .

MAIN ITS WORK WAS CONSTRUCTED IN THE FORM OF FOUR SYMPOSIA
ACCORDING TO THE MOST ACTUAL AND IMPORTANT QUESTIONS OF - .
ORNITOLOGII AND TO THE STUDY OF WILD FAUNA IN GENERAL . )

ONE OF SYMPOSIA WAS DEDICATED TO THE CONTEMPORARY STATE
OF SYSTEMATICS AND 'TO THE STUDY OF VIDOOBRAZOVANIQ AND .
FORMOOBRAZOVANIU AT BIRDS:.

. IN RECENT YEARS 'INTEREST TO THESE DUEST!ONS VERY GREW . -

THE NEW BIOLOGICAL DIRECTIONS , FROM THEM MAINLY 1S NECESSARY
TO MENTION CONCERNING PROGRESS IN THE STUDY OF THE NUCLEINIC
ACIDS , ADVANCE BEFORE SYSTEMATICS THE NEW PROBLEMS AND OPEN
THE NEW WAYS FOR OBJECTIVE INVESTIGATIONS o

THE BIRDS OF IZDAVNA ARE COUNTED CLASSICAL MODEL ‘FOR
OBSEBIOLOGICESK IX INVESTIGATIONS . . .
NOW BUT , ALONG WITH THE CLASSICAL METHOD OF STUDY OF
MORFOLOGII , PHYSIOLOGIES EVER GREATER THERE IS DEVOTED
ATTENTIONS TO SUCH NEW SCIENCES , AS BIOPHYSICS , BIOCHEMISTRY
s BIONIKA , 3TOLOGIN .

PRIME ATTENTION THERE REQUIRES THE' STUDY OF THE- INITIAL

" STAGES OF FORMOOBRAZOVANI4 AND VIDOOBRAZOVANIWL , EMERGENCE AND
. THE ACTION OF THE ISOLATING MECHANISMS , AND ALSO THE

DEVELOPMENT OF INVESTIGATION ACCORDING TO GENETIKE BIRDS. ,
RANGES 4 IN WHICH AT US IN RECENT YEARS HORKED EVIDENTLY
INSUFFICIENTLY . °
ON THESE TOPICS WAS REPRESENTED FOUR REPORTS oo Geo P.DEMENTbEV
-( MOSCOW ) - THE CONTEMPORARY STATE OF SYSTEMATICS OF BIRDS .,
S.S.WVARQ ( SVERDLOVSK. ) - DOCTRINE CONCERNING MIKRO3VOLHQII
AND THE THEORET ICAL QUESTIONS OF SYSTEMATICS OF BIRDS o+, .
VoD ILO6ICEV { MOSCOW ). - FUNCTIONAL MORFOLOGI4 AND THE
NEMORFOLOGICESKIE CRITERIA 'IN CONTEMPORARY SYSTEMATICS .,
Fe I.STRAUTMAN ( ODESSA ) - THE BIOCHEMICAL INDEXES.OF RELATED"
BONDS OF PLASTINCATOKLHVYX-BIRDS ( THE STUDY OF THE PROTEINS
OF SYVOROTKI OF BLOOD BY MEANS OF 'ELECTROPHORESIS ) .

THE SECOND SYMPOSIUM CONSIDERED THE 'ROLE OF BIRDS. IN -
SO~CALLED CULTURAL LANDSCAPE .
ENORMOUS " SOMETIMES STILL DIFFICULT CONS!DERED CHANGES r
BEING INTRODUCED IN NATURE BY. THE ACTIVITY OF MAN , IN o
SIGNIFICANT MEASURE THERE ARE THE MAIN FACTOR OF LIFE , . .
CHANGES AND THE DEVELOPMENTS OF BIOGEOQENOZOV .-
THE ATTENT ION OF INVESTIGATORS 1S NECESSARY TO ATTRACT TO THE
THOROUGH STUDY OF THE CHARACTER AND THE ROLES OF THESE CHANGES
s TO WORK OUT RECOMMENDATIONS FOR THE RATIONAL + REASONABLE
DIRECTION OF THESE CHANGES .
TO THIS IN'WIDE PLAN AND THERE COMES THE MOST IMPORTANY
PROBLEM OF PROTECTION OF NATURE .
IS NECESSARY TO ACKNOWLEDGE , .THAT. ZOOGEOGRAFV upP TO THESE

" “TIMES BECOME HA[NLYv( HILD ) BY FAUNA , BY THEIR. DlSTRIBUTlON

AND BY HISTORY .
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TAK NAZYVAEMY{] KULOTURNY! LANDWAFT NE V SFERE IX VNIMANIG4
-
NA SIMPOZIUME BYLO SDELANO DVA VYZVAVWIX OJIVLENNYE PRENIW
DOKLADA .o N.A.GLADKOVA ( MOSKVA ) [ A.K.RUSTAMOVA (
AWXABAD )} OB JISNIVNYX PROBLEMAX IZUCENIM PTIQ V KUL6TURNYX
LANDWAFTAX +4 VeV.STIOKOVA ( TAMBOV )} O KUL6TURNYX
LANDWAFTAX I ZADACAX ORNITOLOGICESKIX ISSLEDOVANI{ =

P TRETII SIMP)ZIUM KASALSH NEKOTORYX PRAKTICESKIX STORON
IZUCENIH PTIQ »

PRIVLEKAHSIE TEPER6 BOLOWOE I ZASLUJENNOE VNIMANIE VOPROSY
BIONIKI , ZADACI BIOLOGICESKOGO MODELIROVANIY , STAV4T NA
OCERED6 IZUCENIE SLOJNYX I POKA NE VPOLNE 4SNYX SEZONNYX
PEREMESENI! PTIQ V PRIRODE =

S 3TO! JE PROBLEMOI SEZONNYX PEREMESENII SOCEYAHTSU I
VOPROSY POPULUJIIONNOI 3KOLOGIT » KOLICESTVENNYX UCETOV , A
TAKJE RUD PRAKTICESKIX ZADAC V OBLASTI MEDIQINY I’ .
VETERINARII 4 V DELE OXOTNIC6EGO PROMYSLA I SPORTIVNOI
OXOTY = ‘ .

Pe PAGE 119 =

NA 3TOM SIMPOZIUME BYLI ZASLUWANY I 0BSUJDENY DOKLADY e,
CL+~KORRe AN 3STONSKOI SSR 3.V9KUMARI ( TARTU ) - O
TEORETICESK IX ASPEKTAX NAVIGAQTII PERELETNYX PTIQ o,
G«1.NEQKOGO ( VOVOSIBIRSK ) - O PERELETVAX PTIQ I. PROBLEME
ARBOVIRUSOV «y V.F.GAVRINA { KIROV ) - O ZNACENII PERNATOI
DICI v OXOTNICOEM XOZ4ISTVE I VOZMOJNOSTI LUZWEGO EE,
ISPOLGZOVANTIL »

Ps STRANA NAWA TAK VELIKA I PRIRODNYE USLOVI4 EE STOLS

. RAZNOOBRAZNY 4 CTO U NAS , V. OTLICIE OT MNOGIX DRUGIX , V
CASTNOSTI EVRI2EISKIX STRAN , FAUNISTICESKIE ISSLEDOVANIG

ES5E NE MOGUT SCITAT6SH ZAVERWENNYM 3TAPOM #

A MEJDU TEM FAUNISTIKA - OSNOVA DL4 LHBYX ZOOLOGICESKIX ,

vV CASTNOSTI I ORNITOLOGICESKIX ISSLEDOVANI! , A TAKJE 1

DL4 3KOLOGICESKIX , IMEHSIX V NASTOUWSEE VREM3 OSNOVNOE

ZANACENIE «

NO OCEN6 VAJIN) USOVERWENSTVOVATS SOOTVETSTVUASIE METODIKI

» SREDI KOTORYX J)SOBJE ZNACENIE IMEET VYWSNENIE

KOL ICESTVENNO| STORONY WVLENII , UCET DINAMIKI POPULSQII

IZUCENIE IX BIJMASSY =

3TIM ZADACAM IZUCENI4 AVIFAUNY SSSR [ BYL POSV4SEN

CETVERTY! SIMPDZIUM KONFERENQII =

NA NEM BYL1 OBSUJDENY DOKLADY L.A.PORTENKO ( LENINGRAD )} -

O SOVREMENNOM SOSTOUNII , UROVNE I ZADACAX

AVIFAUNISTICESC<IX ISSLEDOVANII V SSSR «, I.A.DOLGUWINA l

ALMA-ATA } = OB IZUCENNOSTI 3KOLOGII NAWIX PTIQ .,

AP KUZUKINA I P.P.VTOROVA ( MOSKVA ) =~ O KOLICESTVENNYX

METODIKAX V AVIFAUNISTIKE I ORNITOLOSII «

Pe V RABOTE KOVFERENQII PRINLLI UCASTIE I ORNITOLOGI 1Z
ZARUBEJNYX STRAN +

PROFe G.WIL6DMAXER ( GDR ) PROCEL DOKLAD O FIZIOLOGICESKIX
TZMENENIWX V DRGANIZME PTIQ , SVLZANNYX S SEZONNYMI
"UVLENIUMI o, D-R V.WTEFAN - 0B AVIFAUNISTICESKIX
ISSLEDOVANIULX v GERMANSKO) DEMOKRATICESKO! RESPUBLIKE , IX
ORGANIZAQII I ZADACAX »

H.WTHBE ( GDR ) - O RABOTE PO IZDANIH ATLASA
RASPROSTRANENIU PALEARKTICESKIX PTIQ .4 D-R V.PWIGODDA {
FRG ) = O VLILNII NA AVIFAUNU PRIMENENIW V SEL5SKOM I
LESNOM XOZ4ISTVE LDOXIMIKATOV & -

Ps NA KONFERENJQII BYLO PRODEMONSTRIROVANO NESKOL6KO
KINOFILOMOV { A.S.MAL6CEVSKII - O GNEZDOVO! JIZNI PTIQ .,
SeSeTUROV - O PRIVLECENII PTIQ V PODMOSKOVSE ., D-R C.VORI
POKAZAL DVA FIL6MA - O POLETE KOLIBRI I O HJNOAMERIKANSKOI
AVIFAUNE «y D-3- R.MELMER - 0B ZKOLOSII LUGOVOGO TETEREVA

.
P# PROVEDENIE SLEDUH5SE| KONFERENQIT NAMECENOC NA 1969 =
Pe LSEND »

P®* SKOL6KO STOIT VODA «

Pe K NASTOLSEMU VREMENI OQENENY VSE VIDY ISKOPAEMYX ,
KROME VODY =

A OPREDELIT6 , V) SKOL6KD ONA OBXODITS4 , NE TAK-TO PROSTO
v XA KAJETSH NA PERVYI VIGLUD =

EE STOIMOST6 SCLADYVAETSY IZ STOIMOSTI SOORUJENII
KOTORYE EE ZABIRAHT U PRIRODY , OCISAHT I PODVOD4T K
POTREBITELH , EJEGODNYX' ZATRAT NA [X REMONT I OCISTKU ,

STOIMDSTI 3NEGII OL4 VODOPOD7EMA I OPLATY O0BSLUJIVAHSEGO -

PERSONALA »

3T0 KAK BY MESTNYE SOVPADENI4 , SVIDETEL6STVUHSIE , CTO
NABLHDAEMAL CASTIQA PROLETALA VDOL6 WTREKA 4 T. E. V.
GORIZONTALONOM NAPRAVLENII »

DO SIX POR ZAREGISTRIQDVANO SEM6 SLUCAEV PODOBNYX
SOVPADENTIT =

Ps NA TAKUH GLUBINU MOGUT PRON[K&Tb TOL6KO NEITRINO I' GSM
— MEZONY o OBRAZDVANNYE KOSMICESKIMI LUCAMI V ATMOSFERE

NO CASTIQY , PIIXODHSIE- SVERXU , V USLOVIuLX SKSPER[HENTA
NE REGISTRIROVALISS = )
TAKIM OBRAZOM , VABLHDAVWIES4 CASTIQY '( VIDIMO , G$M =~
MEZONY ) DOLJNY BYLI OBRAZOVATASL V MOMENT STOLKNOVENIY
NEITRINO , PRIWEDWIX IZ ATMOSFERY , S ATOMNYMI U4DRAMI
GLUBINNYX GORNYX POROD =

K SQJALENIH , VET OSNOVANII PREDPOLA3ATS , CTO SYI
NEITRINO PRIWLI 1Z KOSMOSA

ONI SKOREE VSEGO OBRAZOVALISS POD DEtSTVIEM KOSH]CESKIX
LUCEI V ATMOSFERE »

NO 3TOT 3KSPERIMENT - PERVY! WAG NA PUTI K REGISTRAQII
ISTINNO KOSMICESKIX NEITRINO =

ANALOGICNA4W RABOTA VEDETSL OBTEDINENNOI GRUPPOI INDIISKIX
s WPONSKIX I BIRMANSKIX ISSLEDOVATELE| V ZOLOTOM RUDNIKE
KOLAR { HJINAL INDIL ) = i

IMI POKA ZAREGISTRIRJIVAN ODIN SLUCAI SOVPADENIW #

42~

" SO-CALLED CULTURAL LANDSCAPE NOT IN THE' SPHERE OF THEIR

ATTENTION .

ON SYMPOSIUM WAS MADE TWO WHICH CAUSED LIVELY DISCUSSIONS OF
REPORT oo NoAsGLADKOV [ MOSCOW ) AND A.K.RUSTAMOV ( AWXABAD )
CONCERNING THE MAIN PROBLEMS OF STUDY OF BIRDS IN CULTURAL
LANDSCAPES <, V.V.STROKOV { TAMBOV ) CONCERNING CULTURAL

'LANDSCAPES AND THE PROBLEMS OF ORNITOLOGICESKI'X INVESTIGATIONS

THE THIRD SYMPOSIUM CONCERNED CERTAIN PRACTICAL SIDES OF
STUDY OF BIRDS . i
NOW ATTRACTING GREAT AND MERITED ATTENTION THE QUESTIONS OF
BIONIKI , THE PROBLEMS OF BIOLOGICAL MODELING , PUT ON PLACE
THE STUDY OF COMPLEX AND MEANWHILE NOT COMPLETELY CLEAR
SEASONAL TRANSFERS OF BIRDS IN NATURE .
WITH THE SAME PROBLEM OF SEASONAL TRANSFERS THERE ARE COMBINED
AND THE QUESTIONS OF POPULLQIONNOI ECOLOGY , QUANTITATIVE
CALCULATIONS , AND ALSO THE ORDER OF PRACTICAL PROBLEMS IN THE
RANGE OF MEDICINE AND VETER INARII , IN THE FACT OF THE
OXOTNIC6EGO FIELD AND SPORTS WILLINGNESS .

PAGE 119 .
ON THIS SYMPOSIUM WERE HEARD AND DI SCUSSED REPORTS o« .
MEMBER-CORRESPONDENT ACAD.SCI. ESTONIAN SSR 3.VOKUMARI ( TARTU
) - CONCERNING THE THEORETICAL ASPECTS OF NAVIGAOQII OF
PERELETNYX BIRDS +, G+I.NEQKOGO ( NOVOSIBIRSK ) - CONCERNING
PERELETAX OF BIRDS AND YO THE PROBLEM OF ARBOVIRUSOV .,
VeFeGAVRINA ( XIROV )} - CONCERNING THE VALUE OF PERNATOI DICI
IN OXOTNIC6EM ECONOMY AND POSSIBILITIES BETTER ITS UTILIZATION

COUNTRY OUR SO GREAT AND ITS NATURAL CONDITIONS. SO
VARIOUS , THAT AT US , IN CONTRAST TO MANY OTHERS , IN
PARTICUL AR OF EUROPEAN' COUNTRIES , FAUNISTICESKIE

"INVESTIGAT IONS STILL CANNOT BE COUNTED CONCLUDED STAGE .

AND MEANWHILE FAUNISTIKA - BASIS FOR ANY ZOOLOGICESKIX , IN
PARTICULAR AND ORNITOLOGICESKIX INVESTIGATIONS , AND AND ALSO
FOR ECOLOGICAL , HAVING AT PRESENT MAIN ZANACENIE .

BUT VERY SIGNIFICANTLY TO IMPROVE THE CORRESPONDING METHODS ,
AMONG WHICH SPECIAL VALUE HAS THE EXPLANATION OF QUANTITATIVE
SIDE OF PHENOMENA , THE CALCULATION OF DYNAMICS POPUL4QII ,
THE STUDY OF THEIR BIOMASS .

TO THESE PROBLEMS OF STUDY OF AVIFAUNY USSR AND WAS DEDICATED
THE FOURTH SYMPOSIUM OF CONFERENCE .

ON IT WERE DISCUSSED REPORTS L.A.PORTENKO ( LENINGRAD ) =
CONCERNING CONTEMPORARY STATE , LEVEL AND THE PROBLEMS OF
AVIFAUNIST ICESK IX INVESTIGATIONS IN USSR ., I.A.DOLGUWINA (
ALMA-ATE ) - CONCERNING THE BOOY OF KNOWLEDGE OF THE ECOLOGY
OF OUR BIRDS .y A.P.KUZUKINA AND P.P.VTOROV ( MOSCOW } -
CONCERNING QUANTITATIVE METHODS IN AVIFAUNISTIKE AND
ORNITOLOGIT .

IN WORK CONFERENCES TOOK PARTICIPATION AND ORNITOLOGI
FROM FOREIGN COUNTRIES . .
PROFESSOR G.WIL6DMAXER ( GDR ) PROCEL REPORT CONCERNING
PHYSIOLOGICAL CHANGES IN THE ORGANISM OF BIRDS , WHICH WERE
CONNECTED TO SEASONAL PHENOMENA ., D-R V.WTEFAN - CONCERNING
AVIFAUNISTICESK IX INVESTIGATIONS IN GERMAN DEMOCRATIC REPUBLIC
+ THEIR ORGANIZATIONS AND PROBLEMS .

H.WTHBE { GDR )} - CONCERNING WORK ACCORDING TO THE EDITION OF

ATLAS OF EXTENSION OF PALEARKTICESKIX BIRDS «4 D-R V.PWIGODDA

{ FRG ) —~ CONCERNING INFLUENCE ON AVIFAUNU APPLICATIONS IN THE
RURAL AND FOREST ECONOMY OF CHEMICAL POISONS .

ON CONFERENCE WAS DEMONSTRATED SEVERAL MOTION PICTURES (
AeS.MALSCEVSKI ~ CONCERNING THE CLUSTER-SOWING LIFE OF BIRDS
o1 SeSeTURQOV ~ CONCERNING ATTRACTING OF BIRDS IN PODMOSKOVSE
ey D=-R C.VORI SHOWED TWO FIL6MA - CONCERNING THE FLIGHT OF
KOLIBRI AND CONCERNING HJNOAMERIKANSKOI AVIFAUNE o,

D-R-R MELMER - CONCERNING ZKOLOGII OF LUGOVOGO TETEREV .

THE CONDUCTING OF FOLLOWING CONFERENCE WAS MARKED ON
1969 .

END .

HOW MANY IS WATER . 3

TO THE PRESENT TENSE WERE EVALUATED ALL OF THE FORMS
MINERAL , BESIDES WATER .
AND TO DETERMINE , IN HOW MANY IT COSTS + NOT THEN SIMPLY ,
KILOAMPERE APPEARS AT FIRST SIGHT .
ITS VALUE IS ADDED FROM THE VALUE OF EQUIPMENT , WHICH IT TAKE
AT NATURE , PURIFY AND THERE BRING TO CONSUMER , YEARLY
OUTLAYS FOR THEIR REPAIR AND PURIFICATION , THE VALUES OF
ENERGY FOR WATER LIFTING AND THE PAYMENTS OF SERVING PERSONNEL

THIS AS IT WERE LOCAL COINCIDENCES , WHICH GIVE EVIDENCE ,

THAT OBSERVED PARTICLE PASSED ALONG DRIFT , I.E. IN HORIZONTAL

DIRECTION .

UP TO THESE TIMES RECORDED SEVEN CASES OF SIMILAR COINCIDENCES
ON SUCH A DEPTH CAN PENETRATE ONLY BY NEUTRINOS AND ALSO

BY MU - MESONS , WHICH WERE FORMED BY COSMIC RAYS IN

ATMOS PHERE .

BUT NO PARTICLES , WHICH ARRIVE FROM ABOVE , IN THE CONDITIONS

OF EXPERIMENT WERE RECORDED .

THUS -y OBSERVED PARTICLES ( VISIBLY , MU - MESONS ) HAD TO BE

FORMED IN THE COURSE OF THE MOMENT OF THE COLLISION OF

NEUTRINOS , WHICH CAME FROM ATMOSPHERE , WITH ATOMIC THE

NUCLEI OF DEPTH MOUNTAINOUS BREEDS .

TO REGRET , THERE ARE NO BASES TO SUPPOSE , THAT THESE

NEUTRINOS CAME FROM KOSMOSA .

THEY SOONER IN ALL WERE FORMED UNDER THE ACTION OF THE COSMIC

RAYS IN ATMOSPHERE .

BUT THIS EXPERIMENT = THE FIRST STEP ON WAYS TO THE RECORDING

OF REALLY COSMIC NEUTRINOS .

ANALOGOUS WORK IS CARRIED OUT BY JOINED GROUP OF INDIAN ,

//JAPANESE AND BIRMANSKIX INVESTIGATORS IN THE GOLD MINE' KOLAR

({ SOUTH INDIA ) .

BY THEM WAS MEANWHILE RECORDED ONE CASE OF COINGIDENCE .

"
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