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JPRSs 3532
€SO:  3901-D/20
THE TRANSLATION MACHINE OF P. P. TROYANSKIY

[Foliowing is a translation of a portion (pages 1-40)
of a Russian-$anguage booklet comprising a collection
of materials on a translation machine propesed by

P, Po Troyanskiy in 1933, The booklet, Perevodnaya
mashina P. P, Trcyanskogo, (The Translation Machine cf
P, P, Trcyanskiy), was edited by Ds Yu, Panov and
published by the Publishing House of the Academy of
Sciences USSR, Moscow, 1959, 51 pagese]

In 1533 P. P, Troyanskiy applied for a patent on his invention
of a ®Machine to Produce Automatically Finished Printed Translations
from One into Several Languages Simultaneously and Requiring Only
Literary Editing," He was granted USSR patent No 40995 for a "Machine
to Select and Print Words in Translating from One Language into
Arniother," dated 5 September 1933, This was the first proposal on
record for the construction of a special translation machine.

A good deal of work has been done in recent years on automatic
translation in the USSR and abroad. Hence, some of Troyanskiyls ideas
expressed back in 1933 and currently the subject of discussion among
scholars are of considerable interest.

Accordingly, the Presidium of the Academy of Sciences USSR set
up a comnitiee in 1957 toc study the materials made available by
Z. No Smirnova-lroyanskaya, Troeyanskiy®s widow, and to prepare scme
of them for publication.

Petr Petrovich Troyanskiy was born in January 1894 into the
family of a railroad shop werker in the city of Orenburg. There
were 13 other children and life was very hard. Troyanskiy graduated
from parochial school and obtained his high school dipleoma by passing
the examinations,; although he did not attend classes. He then went
on to St, Petersburg University, where he earned a living by tutoring.
He was unable to complete his university studies due to the outbreak
of World War I. He attended the Institute of the Red Professcrate
after the October Revolution. He then taught social sciences and the
history of science and technology in higher educational institutiocns,
He also did a good deal of writing for the Technical Encyclopedia and
the Great Soviet Encyclopedia, During those years he spent increasing
amounts of Uime trying to realize his idea of a translation machine,
A serious heart condition prevented him from completing his work on
the mechanization of translation, which he regarded as his lifework,
He died on 2L May 1950.




The materials on Pe P, Troyanskiy®s translation machine are
published with the permission of Z. N. Smirnova=~Troyanskaya and
include commentaries and notes by members of the committee of the
Presidium of the Academy of Sciences USSR, The text of Troyanskiy?’s
papers is printed unchanged from his manuscripts. I, K. Bel!skaya
prepared the linguistic portion of the materials and wrote the
cormentary on his azticle dealing with the iinguistic principles
underlying the design of his translation machine. L. N. Korolev and
D. Yu. Panov handled the technical portion and wrete the commentary
on the technical materials. D. Yu, Panov served as the general editor.

' I. K. Bel'skaya, Lo N, Korolev, and D. Yu, Panov

PART I. LINGUISTIC MATERTIALS

Po Po SMIRNOV-TROVANSKIY

A TRANSLATION MACHINE BASED ON THE MONOLINGUAL METHOD =

ie__Logical Analysis . .

In developing a new method of translation I started with the
legical structure common to all languages:  everywhere a subject is
a subject, a predicate is a predicate, an object is an object, etc,.
This common logical structure brings languages close together, despite
the variety of structures, grammars, and vocabularies, and makes it
possible to overcome the differences between them.

On the basis of this unity I created a so-called form of logical
analysis common to all languages as a kind of intermediate text in
the translation process,

The operation of obtaining a form of logical analysis requires
that all the words be used in their original grammatical forms, i.cs,
in the nominative case, singular number, for all declinables and in
the infinitive for all conjugable verbs, when transforming a natural
text, e.g., text A, into a form of logical analysis, e.g., into text
Al, "At the same timz, the so-called invariants, i.e,, the rioncon jugable
and nondeclinable words (members) of the sentence such as prepositions,
conjunctions, adverbs, and interjections, retain their one inherent
grammatical form., However, the task of imparting meaning to the dise
connected words, i.e., the work of collecting groups of wards into
logical units and connected clauses, is performed by the symbols of
logical analysis that accompany each declinable or conjugable word in
the sentence and sometimes even invariant words (that is, when they
function as the principal members of 2 sentence, e.ge., "Hurrah burst
out in the distance," [daleche gryanula ural, where Yhurrah" is the
subject and in similar rare cases), C
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There are some 25 international symbols of logical analysis
cormon to all langusges. They are used in some 100 different com-
binations and are capable of conveying all relations without exception
and the subtlest shades of human thought. Expressing thought with
words and concepts, they can ensure completely accurate translation
into other languages without any distortion of meaning.

The symbols of logical analysis show the legical syntactic
significance (the semantic role) of a word in a sentence and at the
same time they free the sentence from its mandatory word order, which,
as it has turned out, is well within their capabilities and very con=
venient for the new translation technology.

In making a logical analysis I, so to speak, take out of
parentheses that wherein languages resemble one another and leave
within parentheses that wherein they differ from one ancther. The
transformed text is a text in the form of a logical analysis. The
machine operates on the text thus transformed. (Cf, Part II for
Troyanskiy!s machine.)

That which is taken cut of parentheses (i.c., the same
representation of the semantic, logical connection between words
in a sentence that is common to all languages and between members of
a clause ~= a connection that is likewise identical and commen to 2ll
languages) is shown and expressed by the symbols of logical analysise
On the other hand, that which is left within parentheses {that wherein
languages differ from one another) is the vocabulary in its original
grammatical form (i.¢.,in the nominative case, singular nunber for
declinable words, in the infinitive for conjugable verbs, and In their
single inherent form for invariants). Many simple and convenient
procedures for all kinds of translation are inciuded in the special
instructions for performing logical analysis. :

It is zpparent that the form of logical analysis (form Al or
form Bl, Cl, w00 K* in other languages) is extremely rich, for it
creates many unexpected possibilities for extensive simplificaticn
of the entire technological process of translation and for transforming
it into something that can be used by everyonee

Moreover, utilization of logical analysis gave rise to 12
completely new types of technological processes for translation that
were unknown or rather were completely lacking hitherto. Each of these
solves a certain practical problem and enables a person to use several
foreign languages even though he knows only his native language.,

Any mechanization of labor processes introduces its own laws,
It makes particular demands on the material., When using a machine
(this is true of all machines without exception), the material to be
processed must first be suitably treated either fer size or for
chemical or some other special technical properties or conditicns.
Should there be some gross technological disparity between machine
and material, the machine will refuse to work,
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uoglcal analys s 1s a slmllar klnd of prellmlnarv ope ration
on the material to:be processed by the. translat1on machine, It is
an integral part of machine translat1on technology Like any other
crdinary machine, the transiation machine likewise demands of people
desiring to obtain normal results from, 1t that they observe its rules,
specifically that they supply for processing not any raw material,
but only special material which has. first been suitably adapted. A
text in the form of a logical analy31s is the material made ready for
processing by the translation machine, ’

Thus, like any ordinary machine,. the-translation machine will
operate normally and produce-the desired product when it is duly
supplied with material ready for proces ing, i.e., @ logical analysis.
2. The eohnologupal Process .of Translatlon and Its Three Operatlons

.This is how the process .is carried out in praclice,

In reorganizing the technology I divided. the translation and -
editing processes between two.persons, one of whom knows only the-
language  of the original and the other only the language of. the trans=-
lation, i.e., betueen two persons neither of whom knows both languages.

I then used the conventional system. of symbols of logical analysis
and. divided the translation process into three separate operatzonse,

v 1In the first or monolingual operation == the replacement of A
with Al «m the. original text A to be translated is replaced with text
Al in.:the. same languaqe, but in the form of a logical analysis. This
initial operation: A—A* is performed by the first translator who knows
only his native language, here the. language of the original,

... In the second.or bilingual operation == the replacement of Al
with Bl - text Al in the form of a logical analy51s in the language
cf the original is replaced with text Bl, which is also in ihe form
of a*log1cal analy51s, but in the language of the translation. This
operation. A»—Bl is performed by the machine. There is no need here of

- any-logical work on the text, The orlglnal forms of one language are

meohap1cally exchanged for the orlglnal forms of another language, but
the symbols of logicai analy31s are converted accordingly, likewise
in mechanical fashlon, into. analogous, forms of, the other language. The

P isult is.an exchange of texts in the fcrm of a logz cal analysis,

-B o C :

. The . thlrd operatlon, llke the first, is monol ngua1 and involves
the replacement of B1 with Bs. It features ‘the second translator whose
native language. is the language of the translation and who, like, the
first translator, knows no other languageo The form of logical analysis
Bl produced by.-the. maohzne is replaced by. the second .translator with
the gz ammatioal form B in his oun language, the language of the trans-
1ztion.. The second Lranslator, therefore, performs operation Bl.B,
the reverse of operation A=Al performed by. the first translator on his
oun text, However, the person who performs ‘the replacement operation
in one direction, i.e., A=Al (or B-Bl), can also perform the reverse
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operation, i.e., Al=A (or Bl.B), The second translator is just like
the first one when the original text is translated from his native
language into other languages,

Thus, two transiators, each of whom knows only one language,
his mother tongue, together execute the entire translation from
beginning to end. -

Despite this change in the procedure and nature of the trans-
lation process (use of the form and symbols of logical analysis,
division of the work between two monolingual translators, possibility
= cf, below == of using several incomplete translation cycles, etco),
both my monolingual transiation process and my monolingual editing
operation are performed normally and the results are the same as those
obtained by the old bilingual method where each translator must know
two languages == the original and the one into which the translation is
to be made, The main differences are that the translation costs are
enormously reduced, the scope of translation is maximally enlarged due
to its general accessibility, and the actual translation process is
mechanized and automatized on the basis of a new monolingual technique.

The technological process is so organized that the second
operation Al-Bl (or the reverse operation Bl-Al) can be executed on .
the machine by either the first or second translator, or by an absoliute
stranger who knows neither the language of the original nor the language
of the translation; for, if there is a logical analysis, the operation
is quite simple, : v

In recent versicns of a complete automaton, where the work of the
first translator is done directly on punched tape, the transiation
machine is controlled by the tape without human interventicn,.

The translzation process therefore consists of four successive
stuges A-Al-BleB, or in the reverse direction, B=Bleplep,

However, the machine can do more than that.

The first translator can translate texts on the machine not
only into any one language but also into several ianguages simultanecusly
in a series of consecutive stages beginning with the first operation
A~Al, then == on the machine -- the second operation Al-(Bl +Cl +
s0e F Kl). This szcond operation of multilingual translation on the
machine can alse be performed by the second translator, if he has in
his hands the text in the form cf Al prepared by the first translator,
or even by a total stranger who knows neither the language of the
original ner the language of the translation as long as he has the
text of Al. In this second operation of multilingual translation the
machine itself makes the necessary exchange of texts: it replaces
the text of Al in the basic grammatical forms of the original with
texts in the languages of the translation, also in the basic forms,

‘and automatically supplies them with the symbols of logical analysis
in accordance with the form cf Al, .
‘ Finally, the use of several second translators (their numbers:
B + Coeo +K =T) makes it possible to carry out the third operation
of multilingual transiation, ie€e, (B # Cl + o940 + K1) = (B +C + ouo K),
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after which the text emerges in the ccrrect grammatical forms of the
varicus languages,

3. The Simplicity of Performing the Operation of Logical Analysis

A monolingual translator will have no difficulfy in making 2
logical analysis (the A=Al type) or the revcrse process, i.e., transe
forming a lcgical analysis into the grammatical forms of some
language (i.e., the Al-f type of operation), This is rather like
the elementary school exercises in one®s native language called parsing
a text ¥by the parts of speech® and #by the parts of a sentence." The
only difference is that in parsing the results are reccrded more
clumsily than those of a logical analysis designed for transiation
PUTpoSeS o ‘ '

Here is an example of parsings: Ptichka letayet. (the bird flies),
Ptishka is a noun, feminine, nominative case, singular number, answering
the question kto (who) = subject. Letayet is a verb, present tense,
singular number, third person, indicative mood, answering the question
chto deiayet (what does it do) = predicate,

in the same example my recording of the logical analysis of
Ptichka letayet is shortér and simpler. Everything superfiuous is
discarded, but the full idea is conveyed, i.e,, Ptichka = o, letat? - a,
which is all that is needed to record the A-Al type of operation. If
the kind of parsing described above is easy fer school children, the
recording of my logical enalysis is even easier, especially for a
literate adult, The same holds true for the reverse operation, i.c.,
the At=-A type,

i, Some New Features ~

As I was working out my ideas on monolingual translation,
increasing numbars of new features gradually began to appear and
accumulate, thus testifying to their soundness, for unsound ideas are
incapable of dzvelopment. '

le I began with the full possibility (described above) of two
pzrsons each knowing only one language and producing a normal transe-
lation after going through the complete cycle A=pl-Bl.B (or thrcugh
the reverse cycle B=Blepl-p, if the second was the original language).
The results were in nc way distinguishsble from high quality transe
lations produced hitherto by the old bilingual method, i.e., by persons
knowing the two languages involved,

2, I then found it completely satisfactery to publish texts
cnly in the form of a logical analysis, irrespective, of course, of the
method of obtaining these texts: either as a result of the work of
the first translator after operation A=Al (when, for example, editors
supply the symbols of logical analysis in. footnotes to scientific beoks
and articles, thereby issuing normal texts along with their logical
analysis (see samples cf translations below) so as to make them ready
for translation into other languages) or as a result of machine operation
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ALaBl (or BL-pl) for use, let us say, as telegraphic text that is
transmitted to another country in the language of the sending country,
but is received Ly the addressee in the language of his own country,
etca '

3, It will be possible for two persons in different countries
to correspond, The sender will be able to write in the language of
the receiver without knewing his language (by going through the AnAlmsl
type translaticn procedure and sending out text Bl) while the receiver
answers in the sender?’s language with which he toc is unfamiliar ‘
(carrying out the BmB;mAl procedure and replyving with text ALY,

L, Given articies and books published with the form of logical
analysis, one'can translate them without knowing the language of the
original by using procedure Al-Bl-B or Blealap; etc.

159 Translation into several ianguages simultaneously Is possible
by AmA"“":(Bl'!'Cl'i'oooK'L) b (B"‘C"'n 00+K) o '

6. It has been found that transliation costs can be reduced to
as little as one percent of the previous figure, Obviously; then, the
creater the number of languages translated by machine, the cheaper will
be the transiation in each individual language.

7. It is now possible for =ny writer, scholar, or journatist
to translate his own works into a foreign language or even into several
languages at the same time by using A=Al-Bl or A=pl-(Bl4cl+,, K1) and
issuing the materials in the form of a logical analysis, i.¢., giving
the second translators 90 percent of the finished transiation and
leaving it to them to carry out only procedure (BlCle...K!) =
(BHC+, 0o #K), or just the remaining 10 percent of the work == the
operation involved in changing the texts given in the form of a
logical analysis into their full grammatical forms.

8. It will improve the gquality of the editorial work at all
three stages AmAl, AlmBl, and BlmB, which is now done only by mcno-
lingual editors,

In case of doubt as to the correct transmission of some
part of a translation, each monolingual editor (whose function may
generally be performed by the same monolingual translator) can clear
up the confusion in the translation by corresponding with his opposite
number in the way described in (3) above, i.e., using A=pl-Bl and
B-Bl~A at either end of the translation operations '

The accuracy and quaility of operation Al-Bl, which is
performed by the machine without human intervention, is guaranteed
== from the editorial point of view =~ by the skillful work of
linguists on the machine dictionary. Specialists in applied linguistics
watch to sec that the vocabuiary incorporated in the machine is in line
with the modern development of the languages. Any necessary changes in
the dictiorary can be made as easily as changing a fuse in a fuse boX.

9, Translation is brought within general reach of the masses.
Any literate person can now translate,

Important Notes: My monclingual translation method does not
do away with the need of a specialized education in order to under=
stand a specialized text in onels native language. Oddly enough, this
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has been offered as a criticism of my method . and transliation machine,
The fact is that the peculiarities of any specialized field have to
be learned, This is true even when the bilingual method is used and
70 one, least of all myself, says the method is at fault.

10, Finally, mechanization and automation of translation .is
now a tested reality in the form of a model that functions automatically.

: For the design and operational features of this mach1ne, see

the technical descrintion in Part IL,.-

5, Tabie Comnarlpq thz Monolingual and Bilingual Translatlon Methnds

T have compiled i1&ble 1 to make clear the significance of my
work and to show graphically my innovations as compared with the trans-
lation methods used hitherto. It presen+s 15 formulas representing
the varicus procedures involved. They are grouped by the form of text
with which the translation process begins and by the form cf text with
which it ends,

The table also shows the way the translation process9s differ
in terms of the number of translators required for each and whether
each man knows one or two languages.

~ The formulas indicate the successive forms that ‘the text goes

Tthrough in translation. For example, No 10, A=A 1.pl.B, means that =an
actual text A is first replaced by a text Ai in the same language but.
in the form of a logical analysis., The resultant text A is replaced
by an equivalent text Bl, also in the form of a logical amalysis but
in the other langusge, And, finally, this text in the form of Bl is

replaced by text B, i.e., a text with all the normal grammatical forms
oF language B, The remaining feormulas prosent the same transformation
of text,

The table clearly contrasts both methods showlng the distinguishing
features that mske it possible to evaluate them. Some other chare
acteristics are shoun in Table 2,




TABLE i
Comparison of Monoclinguel and Bilingual Translation Mothods

Groups of Order of Form with Kinds of trans- Form No of Ne of
processes processes vwhich the  lation processes with transe~ ilanguages

translation (formaulas of which lators each trans-
process translation the re= lator
hegins processes) irans~ quired knows

lation

process

ends

MONCE, SNGUAL M2THOD

1 Al.pt 0 0
1 2 , Blteal FLa 0 0
3 FLA A a{BlaCt 4, , oK) 0 0
L Al.ploc 1 1
P 5 Bloglop NGF 1 1

6 Ala(Blicle,, ,411)
"(B*C'!'o 50 ’Z’K) T 1
| 7 - A-plapl 1 1
3 8 . B~Blapl , FlA 1 1
9 A.“A'Lﬁ'iB‘L'*C!"""e LX) *K“) 1 1

NGE ‘
10 A-Al-Bl.B 2 1
I 11 B-Bl-plap NGF 2 1
2 b= la(BracLle, o) TH i
“"(B"’Co oo +K)
BILINGUAL METHOD
13 A-B _ 1 2
5 b NGF B~A NGF i 2
15 A={BACH, 45 4K) T 2
Explanation of the Symbcls in Comparative Table 1
l, TlA = form cf'logical analysis

uon

NGF = native grammatical ferm
22 Ay By CyeecK = texts of various langusges in their native
grarmatical Sorme 4 -
3. A*,B ,CloaoKl = texts in the form of logical analysis.




S,

he For the tyoss of tiznslation process under 1

these procasses can he compiztely autemobized, i.e., no hwan is
raquired; under norizutomatized conditions the translat =
know either the language of .iac original or the langusge iate which
the tronslation is to be made, i.c., none (thus the O) 2 1z
Iavelved in these processes. ‘

5, In the formulas of the processes in parentheses {nos. 3, 6,
$, 12, and 15 T = the number of langusges Inic which the translation
is made, T4%L = the number of languages *+ the langusge of the original.

_(_J_Qntent;s of Tabliz 1

The tzbie shows that among the 12 monolingual translation
sses three (10, 11, and 12) are comparable to thoes bilingual
cesses (13, 1, 15) i.e., thzy produce identical results but by
ferent methods. Moreover, the comparison does nol favor the old,
ingual method,

Cemparison 1 == bilingual process 13, A~B, which requires one
man knowing two languages. The same reiult is obtained with thz mono=
1ingnal method using prosess 10, A=pleBleB,  Tuo persons are required,
bt each nzeds to know only one language. :

Comparison 2 == bilingual process 15, A=(BiC+...K) with trans-
iztion inte T languages. T persons are required, each knowing twd
lengyages, On the cther hand, monclingual process 12, A=-Al(Biecl+
cook™) = (BiCt,..4K), with transiation likewise into T langusges,
requires T4l persons, but each knows only one language., The advantage
¢learly rests with the monclingual method. ’

Comparison 3 =~ bilingual process 1, B=A, which proceeds in
the opposite direction from the: similar bilingual process 13. The
process B=A requires cie persen knowing two languages. Each bilingual
process 1s charactarized by the fact that a person who can easily
translate from language A into language B according teo formula A-B
uvsunlly finds it very difficult, and often he even flatly refuses, to
carry out the reverse process of translisting from language B into
language A according to formula B=A. Consequently, the A-B and B=A
processes in ihe bilingual method are not at all equivalent. The
results of bilingual process 1lli; Bef; ave comparablie to those obtained
with monolingual process 11, B’Bl"Al”Aa This is likewise a revirsas
process; i.e., the reverse of monolingual process 10, A=A <Bl.B, How=
ever,with the menclingual method there are no difficulties in carrying
out zny reverse process. In this case A-AluBlaB and B=Bl=glwi zre
equzlly simplz. Again a clear advantage for the monolingual method,

prone
o
dif
bil

None of the other translation processes in the monolingual method . -

has any counterpart in the bilingual method. The results of processes
1, 2, 35 by 55 6, 75 8, and 9 are simply unattainable by the bilingual
method with its limited procedures (cf. Table 2).
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Translators using the cld, bilingual method will not be indiffe
tw the new, monolingual system because it opens up broad new possibili
for them too., It enables them to translate into a mumber cf langunges
with which they are compietely tmfamiliar, something they csnnot do by
the old method, Thz monolingual system with all its 12 procedures for
the first time makes it possiblz for people to translate languages they
ds not kaow,

o
ties

6. The most Important Thing in the Comparison

The mest important Thing in comparing the two methods is perhaps
che fellowings The monolingual method is capable cf ensuring ths
execution of any of the translation prccesses effected by the bilingual
methed, that is; processes 13, ik, and 15. Tn other words, the
m::nciim“"l methed can assume the entire task of the bilingusi methode
Na‘:,Lra"‘:iy it does not aim at this, nor does it want to, but ciearly it
Is now feasible to divide the sonece of work between the two methods,

It is quite cbvicus that the bilingual methed cannot by itsel
carry ott any of the 12 translatlon processeés of the monclingual methed,
that is, it cannot be substituted for the monolingual msthed nor take
the place of any of the new, unusual, necessary, important, practicable
"‘3”1'9.".';.!.(";115 introduced by the newly created monolingual methed (cf.
Table 2

However, I won®t argue, Let the old bilingual translators
trenslate without the machfine into the languages that tqey know, But
there are languages that they do not know, Before those languages
they halt as though fuced by a sione wall. This is a dead end for
theme. They c¢an do nothing with unfamiliar languages.

Now there is a wuy out == the monolingual method. By adepting
this methed they simultanzously become monolingual trenslators and -
averd the dend ends .

Besides, 99 pe: soent of the world®s literats poople know cnlj
their mother tongue and do not kaow foreign languagss well enocugh to
be translators. For these people the monolingual method opens up a
way to make wide uvee of forzign languages without knowing them,

This will not prevent them from studying fereign lamuages s
especizlly those who may have to get along without a mazhine. The
study of foreign langiages will cunvmua, and anyone who wishes will
ol p;:m’i tted to °tudj '

. wawer, there is an enormous vultmzo of L*ans;ation work that
will have to be handled by the machine. First of all, it is s*.nm,y
inpoussibie te keep up with the increasing flow of matzrial, Why be
stubborn when the machine wili bz able to transiate them all into
seveinl languages at the same time and promptly pu+ them out in
privted form? The translestors and editors, you see, will only have to
concern themselves with style and polish, for they will b relieved
ef Thz mass of hard, routme work of transiation,

ent




There is no need to be stubbom, We have master craftsmen who
can produse the finest watches with only hand tecls, But you would
lzugh &t them if thsy dsnied the necessity of using machines to magrie
facture waiches, S :

It is possible to sow seeds by hand and do it foiriy weil, Bufb
we have mechanical seeders drawn by tractsrs. '

it is also worth noting that the initial models of machines were
never porfect. Quite the contrary.” Improvements came abcut gradualiy
== in design, increased size, faster and hetter cperation., It is well
to remember the first telephenes, typewritz 5, radios, airplanes,

ctomoeives, and many obhse machines and instruments, The same thing
115 heppen to the trarslation machine. It will be helped by the
rinciples underiying linguistic and technologioal development.

There is and always will bz, of ceurse, work which cannot easily
bz mechanized. For exzmple, surgzry on a living human being will ‘
scarcely be performed in the near future by a machine, But this dozs
not apply to translation, which is more 1like camputation work that has
heen mechanized for some time nowa. They have long since stepped
quarreling with machines in this field, although manual lzbor is still
used exiznsively, Letl®s not quarrel with the translating machine, It

28 a job to do. '

.
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1> Tymoical Groups cf Transiations , ‘ ' S :

Tebles 1 snd 2 show that there are four typical groups of trans-
latici procedures based on ths monolingual method, ' .

First group == transiaticn procedurss 1 s 2, and 3: These are
sompletely mechanical transiations that can be produced Ly a person who
s unfamiiiar with the ianguages involved. The resuii is Lexls in the

orm of logical analysise The transiation can be made into one or morz
langusges simuitancously, but if the process is not completely autow .
matized, only one person will be required. The texts cbtained by using
the first group of procedures may serve as the starting forms for thes
second group of transiaticn procsdures (cf. Tables 1 znd 2)s The
sterting forms for the first group of procedures, i.e., procedures i, 2,
and 3, may be either the products of the third group of procedures

(cfs Tabizs 1 and 2), the resuits of a logical analysis of the A=Al or
B=D- types, or c¢ff similar operations performed by monolingusl transe
lators while preparing the originsl text for translation., The texts
emsrging from prosedures 1, 2, and 3 may bz used a2s they are without
reduction to the native grammatical forms,

Second group ~- translation precedures !, 5, and 6; These nce

transiations which were criginally in the forms of logical analysis,

It is iIn these forms that there may bz printed; for example, articles
and books provided by the editors with the symbols of lcgisal analysis
in fooinctes and translated by one monolingual translator into his
mother tongue with all the native grammatical forms inserted, (For
an exznple of undistorted native text, see Section 1l belew.) T

o
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nmonolingual translators are inveived here in the process of making a
transiation into seven languages simulitaneously, which is quitz possible,
i.es, producing texts entirely in the native grammatical foims. The
starting texts for the translaticn procedure here are the texts produced
by “he first and third groups of procedures (cf. Tables 1 and 2) and

the results of the A=Al or B-Bl types of logical analysis, etc., which
are operntions performed by monolingual transiztors while preparing

the original text for translation. ,

Third group =~ translation procedurss 7, 8, aad 9: These require
one nenolingual translator to preduce from material in his mother tongue
“zxts in the form of a logical analysis in cne or more languages uniamiliar
to hime The texts resulting frem the third group of procedurzs may serve
as starting materials for the first and second groupse However, these
texts may also be used just as they emerzge from proceduves 7 s 8, and
9 without all the native grammatical fomms being inserted,

Fourth group == translation procedures 10, 11, and 12: Thesc
ere compiete translations made from the text in the original language
forms into one or more languages also In their regular grammatical formse
Translation into one language requires two monolingual persons; transe
Jetion into T languages requires T+l monolingual persons. )

These conclude the translation procedures in my new, menolingual
Lransiation method shown in the comparative table,

Fifth group =~ translation procedures 13, 1, and 15: These are
based not on the monolingual but on the bilingual method, Translation
into unz language requires one person with a knowledge of two languages.
Transiation into T languages rcquires T translators each of whom is
fzmiliar with o langunges,

8, Richness of the Monolingual Method
The soundnzss of tae original 1dea underlying the monnlingual
msthod of transiation, 1.z.; the use of logical analysis as an integral
art of the process, is showr by the existence of a numher of variants
¢ cembinations of translation formulas reflecting changes in the actual
roczdures and the way their work is related to one another, The
seecticability and velue of the original idea is proved by the free
rlayf of the formulas at the various stagss c¢f the opsretion and by
he fact that it ensbles a great many persoas who are literzte for the
most part only in their own lenguage to do transiatios. An unsound
idga could net have such diverse practical use, which is the test of
any new idea, ,
In timz pecple will become increasingly able tec handle a text
In the form of a logical analysis. It is not too difficult even now
to perform In oneSs own language an operation of the A=Al type or the
reverse Alag cperation or to understand Al without przliminary pro=
cessing, 1.2+, without its being reduced io the forms of A {this can be
checked in the examples given below). It will then be possibliz to mane
extensize wen I wi Incomplete Lranslaticn cvele in *he somm of 2

g*d
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procedures wholly coinciding with the second (purely machine) two~part
operavion proczeding acgording to fermula 1, Al~BL, where the result Is
a text in the form of B* and the starting material is a text in the

Tomm of Al (or thz reverse, which proceeds -according to fermuia 2,
Bi-Al), Thesz procedures can be carried out on the machine by one
verson who knows neither the language of the original ner the language
of the translation.

Moregver, as the ability to use logical analysis becomes more
widespread, two expanded but likewise incimplete nodifications of the
transiation cycle will be employed, with operation Al-Bl or the reverse
cperation BleAl being entirely includeg. within them (note that without
A*eBx or the equivalent operation Bleal transiation is_generally
Impossibles I have shown elsewhere that opcraticn Al-Bl (or Bl=al)
occurs in latent form even with thz old translation method), These :
cycles are; first, an incomplete three-part cycle of the A=il-Bl type
prozeeding according to formula 7, executed by a sinqle perscn transe
iating from his mother tongue A and producing text B s loeey 5 text in
iznguage B unknown to him in the form of a logical analysis; second, an
incomplete three=part cycle of the Al-Bl.B type proceeding according to
formila L, executed solely by the second translator who works from an
untamiliar language == thz text being previously given iIn this language
ir. the form of logical analysis Al == and produces text B in his mother
tongue, 1s.e0, with 211 the regular grammaticzl forms,

By dividing up and separating in time and space the work of the
first translator handling the original text from that of the second
tozslator working on the text chbiained from the £orst one, i.8:, using
he incompiete three-part cyciles mentloned ahove s We naturglly make it
pessible for communications to be exchanged in foreign ianguages where
neither the sender nor the receiver knows the language of il other, I
writz in his unfamiliar (to me) language in the form of logical analysis
Bl after first performing the cperation of the incomplete cycle A-pAleBl
according to formula 7, and receive in return a ietter (which he has
first handled according to formuiz 8, B-Bl-Al) in my language (which
he does not know) in the form of logical analysis Ad, This is how a
corvespondence can be carried on by two people ignorant of each other’s
language.

The trenslatlon procedures indicated in the formulas mentisned
above and refiected in the formulas not cited here (cf, Tabie 1) are
rzversible, i.e,, they may be ®read" from either end. Accordingly. each
translator can perform both incomplete thres~part operations, starting
and stopping the procedure in different ways, icesy in the case of the
wne from his netive language into a foreign language, and vice verss in
the case of the other, For the first translator the two procedures laok
this way: A=Al=Bl (according to formula 7) and Bl-Al-p (according to
formula 5), He knows only language A, For the second translator they
look exactly the same: B-Bl-Al (according to formula 8) and Al-Bl.B
(according to formula L), He knows only language B,

-lL"-



This too should be noted. Whereas the complete four~part cyzle
proceeding according te fermula 10, A»AlmB «B (cr the reverse process
proceeding according to formula 11, BeBrel %) s . requires two trans=
intors, any of ihe thriez incomplete cycles A = proceeding ace rdiﬁg
to formula 1, A -B proceeding according to formula L, and AmA*aB
proceedmg accorqu to formula 7 {or the reverse cycles B"mAl plept "l
und B=Br=Al proceeding according to formilas 2, 5, and 8, mspectwely\
r?qwres only one translator, Moreovzr, iIn the threpmnart operaticns
A*<plsB and A-pAL=Bl. {or the reverse Bla-AwA and B=Bl=Al proceeding
according to formulas L and 7, 5 and 8) the translator needs to know
only his mother. tongue.

fornula 6 A~-(B]‘*C~1"5'ON+K1) - (BiC#as09K), or formla 9,
A-—Alw(B +a.o+}< ) is used, several ?anguages can be translated
s;mimeaumy with one translator wosking in the case of formula 9
and T translators working in the case of formula 6.

Finally, for the shortest translation cycle (cf the purely
mzchine type), iceo, in the ase of the two-part cperation proceeding
according to ! cmu;a 21 tapt, the translation into one language (and
where formula 3, A*=(B 1CL4, 00 HK ) is used, into several languages at
he samz time) can be done by a person unfamiliar with any of the
languages involved.

S« Use of Synonyms, Idioms, and Homonyms

The machine suppiies from its cwn dictionary and prints whole
groups ¢f synonyms so tnat the editor has only to cross out whatever
is nct nseded.

Idioms are either Mentinguished,’ 1.,2.,, they are rzpiaced wit
unidiomatic f)xpresglm s; or left untranslated sud then cited w lchanged
in the foreign language, or a suitable idiom is selected in the ianguage
into which the translation is being made.

The correct usz of homonyms 1Is assured by \,hca fact that they are
not set out in an undifferentiated mass in the mampu...atory fields of
the machine, but are supplied with z meaning indicator in parentheses,
thus: ‘

In the manipulatory field In the dictionery field
Russian German
osvebzdit® (dat? svebodu) [to free] - - freigeben
osvobodit? (otpustit?) [to let go] freilassen

csvobodit? (izbavit?) [to releasel - erlésen
Ou"JOdelt? (ot tyazhesti) [to relieve :
of irden] entlasten
08V bOu‘Lt' (et slovo, ot obeshchaniya)
elease from word, promise] - entbinden
osvﬂbodzn‘;g (ochisw’.’c?\ [to clear away]  raumen
osvebodit? (mesto, etc,) [to vacate] freimachen
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koso (devichlya) [girlds i
kosa (diya kost%y) [scythz)
kosa (peschansya)} [sand bar]

der Zopf
! die Sense
die Nehiung

TABLE 2

Procedures Carried Qut b r Monelingual and Bilingual Translators
Using Only Technoingical Methods
(Yes means they carry out the proceduces, no means they do not)

Transistion Prcceedures

Transilators Al BlfB Al ton(Bl 10141« {i ;AJ-(W el la-
‘oce""’K" e bl +ooeh Ll A o
[
“A \B'l’r"l‘oonKl) ]Bi
Group Number
1 2
Formula Numbzr
1 2 3 L 5 6 7
Hoaalingral Mathod .
(a) Ruguires one pere vas yes yes a0 no no no
3on who knows nzither
the language ci the
criginal nor the lane
guage of the translation
{b) Requires one per= yzs yes yes no  yes no ves
son who knows only the
ianguage of the
criginal
(c) Requires cne pere yes yes yes yes no o no
son who knows oniy
Tz Janguage into which
the translation is to
e made
() Requires two per— yes yes yes yes yes no yes

sons, oneg of whom knows
the ilanguage of the
originai, thz other the
language into which the
translation is to bz made
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TABLE 2 (continued)-

(e) The translation yos yes . yes yes yes  yeS
is to bz made into T o ‘

languagess T+l perzons

are requirzd, one of whom

lmaws tie language of the

originzi, the other cnes

each of the languages

into which the trunse

iabtinn is to be made

Bilingusl Method

(n) Requives one per= no. no no no  no no
son who knows two lgne-

guagess the langunge of

the original and the lan-

guagz of the translation

(h) The transiation 0o  no no no a2 no
is o be mzde inte T

ianguagess T persous

are cequired, each of

whem knows two languages

the language of the

origiial and one each of

the languegcs into wnich

the translation is to be

made

w 17 =

no




[Lateral contimmbion of Table 21

i Translation Proceedures i
p-Bleal 'A.:oAlm(Blﬂ- 'L.qulnBlnB {poclapl poate(Bl |a-B |B=p {a-{BiC+
C**oa c‘;'Kl) 18 'S'CZ"Q'O,, oma'b’K)
! SR } o : .
B°!C+o oo |
+K)

Group Number

3 I
Formulz Number
8 2 10 11 12 i3 iL i5

Menolingual Method

ne no no no no . me ‘710
o) yes n» no no no ne nc
yes yesl no %) no no no no
yos ves y2s yes no y232 yes3 no
yes yes ves yes yes yesa yes3 y-:s’-‘r
Bilingual Method
no ne no no ne yess no no-
no no 0 no no ves  yes  yas

1Us§.ng the languagz of the translatlcp ag the eriginaly, 2.2, with
slightly changed formula 9, BeBief{aliB™o,q4“},

2By means of the operabtion procesding accerding to formala 10,

‘3By means of the operation proceeding accoiding To formula 1o

4Py means of the cperation proceeding acoonding to formula 12,

43 2 usual thing. Excepticns are very rarce

An automatized dicticmary or a transiation machine? Th2
machinez That 1 have rroposed, whicn is based on the monol ingual method,
is rightly entitled to be called & translation nachine because of the
three operations that constitute its tochnological process, isee, A=pl,
A-LwBl, and BlnB, the second is a purely transiation process, It
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embraces different languages and alone produces the actual translation,
whereas the first (A=A*+) and third (B<B) operalions are. technological,
involving the pre~ and post-translation stages, respectively. Both of

them, functioning sepavately cr together, produce no translations they
are contained within a single ianguage. They are intrz2lingual and nonw
machine opeirations as_contragted with the second bilingual AL-Bl or
second muitilingual Al=(BliCle,,.#K*) operations, i.e., the strictly
translation operations, which are performed directly by the machine,
The resultant text does not necd to have all the native grammatical
forms inserted and may be used just as it comes from the machine, So
my machine is a real transliation machine. o

Hostile critics of the idez of menolingual translation are

vexed by the fact that beforz my machine can translate, the text must
first be provided with a logical analysis in oider to have the form Al
(or in simultaneous translation the fom Bl C eookl)s They would like
even this step to be eliminated..

But any meaningful text, regardless of the language, always has

the symbols of a logical analysis and represents the native form of a
logical anaiysis, A4ll I want in translating by my nethod is to replace
this native system, i.e., the system characteristic of each individual
language, with another system, a common system, my system, which is

simplexr

than any native system., And that is alle

10. Description of the Parameters of the Stages in Constructing Ps Po

Smitnov-lroyanskiyss. Translation Machine

Stages Paremeters
Design of machine Capacity Alternatien; Degree of rzadi-
' - of machine of sentences ness of projzct
in transe
lation
First A model functioning Limited Compulscry Completed in Mey
automatically : . 19111 and proved
satisfactory
Seoond Test model of an autoe . Limited Free . Next stage e=
matic electrical system . everyching ready
assembled from avail- for assembling
able instruments and the mechine
apparatus
Third: A powerful working unit, Unlimited °~ Free Theoreﬁical resenrdi
designed in accordance . for this stage
with the principles of. ' ' completed; project

up~to-date communications - for actual
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technology and operating censtruction
automatically, The size worked out
is equal to the Moscow

region automatic telige

phone system (ATS)

1lc  Exemples Illustrating the Translation Processes Based on the
rinziplss of the lonoiingual Method .
The following Is an explanation of the symbols of logical analysis
used in the examples given below., The symbols could also be given zs
IR s, »
= &5 ~ a predicate in the form of a verb, present tense,
indicative mood
~ e i = infinitive
= ¢ = subject in the form of a noun, nominative case, singuiar
number
= de = prepesition to indicate the genitive case of ail
declinable words
= 0jn = direct cbject in the form of a noun in the accusative
case, plural number, without a preposition (o = noun,
J = plural,n - accusative)
{Other symbols are explained in Pact II, Point 22,)

5

Example 1, Translation from French into Russizn {(according to formula 10)

A al Bl B
L§ parti 1% perti = o partiya = o Paztiye
perit - perir - as pogibat? - as pogibayet
s si yesli yeslii
il il on ona
commence commencer - 58 nachinat? = as  nzchinayet
a ocacher ‘ ciher = i shryvat? - i skryvat?
ses . son = ajn svoy »= ajn svoi
erreurs l¥erreur - ojn oshibka = ojn oshibki

Exemple 2, Translation from German inte Russian and French Sinmyle
’ taneously (according to fowwiia 12)

B .F ‘n‘ . .

A Ak (B : (B<C)
Das Bild Das BIL1 = ¢ - kerilua « ¢ ie tublex: o5 Kartina Le tablemu
dar Welt die Welt de = mir « de ~ o le monde de - o mira du monde
A (o]
zeigt, zeigen - as pokazyvat? montrer - as pokazy=- montrs,
wie wie = Bs vayet,

kak comment kak comment
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. . . ad s .2
a1z Materie die Materie - materiya - o la matiere = o materiya la maticre

0

sich bewegt, sich bewegen = dvigatisya = se mouvoir - dvizhet= se meut,
as as; as . N sya N

wie wie kak comment, kak comment

die Materic die Materie - materiya - o la natidre = o mzteriya ia natidre

denkt. donken - as., myslit? = as.penser = as. . mysiit, pense.

12, Use of Examples to Examine the Featurcs of the Monolingual Method

These exampies may sexve to iilusirate tne wey all 12 transiation
procedures in the monolingual method are constiucted in accerdance with
Tabiz i The texts are arranged in columns as followss for example 1
- (1) &, (2) A%, (3) Bl, and (L) B; for exampic 2 -= (1) A, (2} A%,
{3) BLiCL, and (L) BiCa

Transpesing the columns in various ways snd taking them in twos,
threes, and fours, in accordzncz with the monolingual procadures cute
lined in Table 1, we shall have in front cf us materiasis to illustrats
the functioning of the formulas in all four monoiinguel translation
groups as well as in the fifth group.

Let us usz the formulas from the comparative table,

The first group of procedures can be examined in the combinat.ions
of columns (each combination is to be tghen from the same example) s
{1) 2:.BLl, (2) B-at, and (3) Al = (BC*), i.00, according to formulas
i, 2, and 3 in the table. :

, The secend gr up can be traced in the combinations of columnse

(1) AleBiag; (2) Biedwf, aud (3) A=(BC)=(BIC}; i.e., according to
formalas L4, 5, and 6. _

The third group can be traced in the combinabiinss {1} A=A«B,
£2) BuBefi, and {3) A=A={BiC), i.e., according to formulas T, 8, and 9,

The fourth groun can be traced in the combinationss (1) A=A<BsB,
{2} B-BeA=f, and (3) A=A={BHC)={BC), i.e., according to formulas 10,
11, and 12, ' :

The fifth group, including all three procsdurss of the bilingual
methed, can also be shown by combining the columns as feilowss 1)
A-;B, (2) B-A, and (3) A=(B<C), i.es, according to formzlas 13, L, and
1,'0 N )

Translation according to formula 1 Translation accerding o formulia 2

al pl Bl Al
1% parti = 0 partiya = o partiya = 0 le parti - o
perir - as pogibat? - as pogibatt ~ as périr - as
si yesli yeslii si
i1 on on il
commencer = as  aachinatl? - as nachinat® = as commencer - as
cachsr = i skryvat? - i skryvat® = i cacher - i
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son ~ ajn
iferzour = ojn

al

1% parti ~ o
pErir - ag

si

i1

COMISNC2T = as
cacher = i

son = ajn
l¥erveur - ajn

t'4
=)
2]
{v

]

o

c¥

per
st
il
sSommense
¢ .

4 cacher
$33

eLrrzurs

-

svoy « ajn
oshibka = oin

-

BJ.

partiya ~ o
pogibati « zs
vesli

on

nachinat? - ag
shryvat® - i
svey = ajn
oshibka = ojn

%

Ai

lg parti ~ o
pericr = as

si

il

commencer -~ as
cecher « i
s = ajn
75

Lferreuir ~ ojn

Al

le parti « o
pdrir - as
si

il

COMMENCEY
cacner - i
son = ajn
1%erreur - ojn

gt

partiya = o
pogibatd - as

« 20

EVOy =« ajn son - ajn
oshibka « oja lierrzur - ojn

Translation according to formula b

B

Partiys
pocibayet
yesii

on ‘
nachinayet
shryvat®
svei

- cshibxi

Transiation according to formula 5

Transiation according to formula 7

pl

partiya = o
pogibat? - as
yeslii

on

nachinat? - as
skryvat? - i
svoy = ajn
oshibka - ojn

Translation according to formula 8

al
le partl <« o
pé.ir - a3




vesii yesli si

ona on ii

rachinayet nachinat? - as commencer = 88
skoyvatt skryvat? = i cacher = i
svoi svcy = aja ' son = ajn
oshibii oshibki = ojn i8a2rreur - cjn

Translation according to formuia 11

B Bl | al A
Partiya partiyz = © 1l parti =~ 0 Le parti
pogibayet pogibat? « as - plrir = as périt
yesli yesii si st
o on il il
nachinaya nachinat? - as  commencer = as commance
skeyvat? skryvat? - i cacher = 1 4 cacher
svoil svey = ajn son = ajn ses
oshibki cshibka~ ojn 18%erreur = ojn erreurs

13s _Checks of Effectiveness of the Monclingual Translation Method
¥ade Prior to Construction of the Machinz (Shown in Charts,
1, Check in onels nacive language oy each persoin himself.
Meaning of zbbreviations in shart of check No 13 SLA-A =
tabic of the synbols of logical analysis, with explanations in
language Ae '

At the first stage of checking At the second stage of cheching

ls Worker Th TA (the same)

2, Operation Aqus regarded as the first of AlmA, regarded as the third
a tetal cf thies operstlions of a total of three gperz~
censtituting the direst trans- tions constituting the
lation process, namely: reverse process, namslys

A=f BB
+  pl.pl . + Blepl
* “
R R .
= E=AL-BL<B = BeBISATR

3o Teoocls and | A 51

work cbjects SLA=A SLA=A

Lo Result oAt A




2, Chack in tuo languages e three persons engaged in the check,

Meening of abbreviations in chart of check No 23

(1) The letter 0 = cperator working on the model of g
ictionary fisld. Cf, 3) below.

{2) SLA=A 2nd SLA-B = tables of symbols of logical anaiysis,
with explanations in languages A and B,

(33 DF {44) = stationazry model of n dictionary field IF,
fceo, 2 1ist of words in their basic forms in languages A and B at the
seme time, Cf, (1) abovz, on operator 0,

(i) 7 with Superscript A or B = monolingual translaters
working on language A op B, respectively,

(5) The funstion of opgrator O can be taken over by eithep
the firet or seoond monotingual translator, Only twe participants
is the translation process will then remzin, '

1o Workers A 0 . 7B
Z. Oporations  aenl al.pl . Bln
36 Tools and work A coopl Bl

ob jzots SLA=A  DF (A+4B) SLA-B
Ls Resuit At | K BJ‘ B

3> Check of translztion from language A into several languages
{A#B1C+, K = T) with T+1 monsiingual transiaters, In addition to
speciel opzrator O, - L . ~
Meaning of shbreviations in chart for check No 3¢
(1) o= operater working on the moedei of a dicticnary
field. Cf, (3) balow,
o 2) staan, SLA=B; oo SLA=K = tables of ‘Symbols of logical.
anzlysis, with explanaticns in languages A, B, C, ,..K.
(3 (AH35C, 4, 4K) = stationary model of o dictionnry
fieid D’P‘, loeo, o 1ist of words in their basic forams in lenguages A,
B, C, oo, K ab the same time, Operator O works on this model of
the d:’.ctionary field, Cf, (1) above,
{1} T with Superscript A, B, C, o40,K = menolingual trense
lators working o langueges A, B, Csas0K, respectively. ‘
{5) The function of cperator O can be taken over by any
of the monciingual translaters, The mmber of participants in the
multilingual tzansletion process will then correspond precicely o
formula A+84C+. 44K = T4l transiators,

1o Workszs TA ) TB 1€ ...k
2. Operailons Aal  plo(Blicle,, . xly  plop CLeCoooklek




3. Tools and- - - A T Y pl 7 ol .,
"'\T’)lk ObJe"bS LA"’A DE \A*B bono"'K) SLA"’B SLA"COOOSI.A"’I{
ho Result BRI CRRI - P S B CosoK

Ay, How J‘xo ug‘glcdl Analysis of = Native Text May Be Given in Fonkta
NOtER» 1aBe, HoW LC Combine & Native lext With 2 Ledical Ana iysis {To
Cc:m.b "he iF Without Distortion of the Text)

NATIVE TeXTs Let partn grﬁ;— s” 5l cammenzelt 85 cgchers sesb
erreurs7o tol tableaul dub mondel mentrel, comment ial matiérel se?
neut?, comment 12t matifre peinse”,

FOO’I‘NO;QESa:l - 0, 20 ir - as, 3si, L .er- as, 5. er = i,

son = ajn, | = r =o0in, 8 de =0, 9 se mouvoir - as,

Nate 1. Since the types of gremmatical forms mre repeated in
a text end manyv identical cases are referred to the smme fooinotes;
the*‘e cannot. be too nany footnotes on a pagee Cfo i‘ootno te 1 as an

remples

Note 2. The'ce are three possible ways of using the symbols of
logicali analysis in f ootnotes.

Case 1s The form of the word in the text differs ontiy siightly
Trom its basic grarmatical form., Each symbol of the logical znalysis
in the footnote is then preceded by one or two letbers shcwing the
original ending of the word, Cf, feootnotes 2, b, 5 5 Ta

Case 2, Only the basic grammatical fom of the word is used in
the text, The footnote then need contain only the symbol c¢f logisal
anaiysis, Cf. the foctnotes undar 1 -

Casz 3. The textual form of the word differs compl letely from its -
basic grammatical fomm. In this case the latter is given in toto i*1
the foctnste but'ore the symbol of legical onalys* Se

Note 3. The lstest dictionaries present in regular aaphabetical
order =1l the basic forms of words coming from the same root or with
the same meaning when the dissimilarity results from changes for numbzr
degree of comparison, etc. They also include all the orthograrhical
varisnts of irregular verbs, That is why one can £ind, for example,
se_meud referring to the basw: form se mouvoir. This approach, in an
Tmproved vension, will be widely used d by ¥he machine; thereby reducing
thz size and mumber of footootes discussed here. Synonyms end idiems
con be handled in s;mﬂar ﬂasamn vhen a cext is combined with a logicnl
analysiss ' '

\

Q’“PENDIX

Recomuendat ion of Profess:o& Io Do Uda"t‘dsov o B .
The masnine to produce transizvions in several languages at the
amz time is of great importance because of its underlying principiz.
I beiieve tiat there is much to be dene In this connection and the
2sults may well have an immense variety of applications. Comrade

‘J
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Troyanskiy shouid be given finzncial support to enable Lim to construct
his machine, if only in miniature.
[signed]
12 September 1955 Tvan Udalttsov
Rector, Moscow University

Recommendation of Academician S, I. Vavilov
Academician
Sergey Ivanovich Vavilov

Mosrow, Be Kaluzhskays, 1b Tele Noes Bel=llo50
30 October 19L6

T am familizr with Comrade Troyanskiy®s propesal for a transe
intion machinz. I consider it worthy of serious attention. If soundly
executed, it may well produce a simple translation machine, IV is '
desirsbiz to construct a model for two or three languages and a
dictionary of absut 1,000 words, -

[signed]
Se I Vavilov

COMMENTARY

P, Po Smirnov<Troyanskiy?s paper, %A Transiation Machine Bused
on the Monolingual Method,® is the fullest account we have of the
linguistic principles underlying the construction of the eariiest
version of a transiation machinc, Written in February 1947, it
contains & systematic description of all the ideas that he expressed
as far back as 1933 and which were used as the starting pcint for
the technicsl work from 1933 to 1939 ‘

Nothing has been changed in or added to Troyanskiy®s paper.
The only omissions are some polemics directed at various persons with
whom he had dealings,

The appendix- contains two endorscments of Troyanskiy®s work.

According to Professor W, Weaver, research on machine transiztion
in the Wes: started in 1946 Two years latsr A, D. Booth announced
his intention c¢f preparing a mechanical dictianarygl [Footnctes for
this section are grouped together at the end of the section. )

Many of Treyanskiy®s views later became the focus of atiention
of machine translation researchers. We should like to note the
following e

(1) The Common Logical Structure of ALl Languages ac @ Basis of
Machinz Transiation -

Troyanskiyss paper begins with these wordse

aTn developing a new method of translation I started with the
icgical structure common to all languagesceso This common logical
structure brings languages close together, despite the variety of
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strustures, grammars, end vocebularies, and makes it pogsible to cver-
come the differences between them. On the basis of this univy I
crested a so=czlied form of logical analysis ccmmon to ail languages
a5 2 kind of intermedizte text in the translation process.k

Tt is interesting to compare this with the latest views of
investigators of the same preblem. o y
} B4 correlation of different languages is po¢sible only if they
| share certzin aspects. All languages actually do have a framber of
| features in common seco Agreements in feamtures which concern the
| logical aspect of langunge are especially numsrous.*3
| ¥lNow there are surely alogical elemsnts in language {intuitive
Y sensc of style, emotional contens, etc.),* Professor Weaver cbserves,

5o that again one must be pessimistic mbout the preblem of literary

trenslatione But insofar as writtea language is an expression of
’ lagical character, this problem (i.es, machine translaticn == I,Bo)
: is at least formally solvable,# A '

To Weaver the most promising zpproach is cne that fgces so
deeply into the structure of langugges as to come down to the leval
where they exhibit common traits.®” This will establish that "universal
language® which underlies all the extant living languages. '

Weaver suggested that this ®common language" could bzcomz an
intermzdiate langusge and that trensiation might be effected in two
stagess to $descend® from-one language to the commgn base {the common
langusge) and then Yascend" to some cther language. -

Let us note in this connsction that the idea of using the elements
common to all languages tha® supposedly censtitute some shill undige
covered Boommen language® cannot, in our cpinion, completely sclve the
probiem of machine translation, It is the result of confusing the
categories of language with the categories of logic, :

. In &n attempb to isolate the invariant components of sentences
in different languages. L. Wundheiler introduces the concept of
i synonymous sentences¥ which he defines in'such & way that the
pesuliaritizs of language conpections and word relations in the
sentence are reduced to zero, o

tSentences are synonymous,® Wundhziler writes, Pinsofar as
they contain the same information about the relations betwecen the
chjects (designata) mentionsd thercin. These relatlons are the
comecn elements in synonymous sentencese Thus, BI gave a bock to
him? and Phe wes given a book by me® state the samz relations bstusen
the person giving the bock, the person te whom this book is givaa,
and the book given. We believe that ail lmnguages have an element
designating the action called in English ¥give¥ and that this clement
is used with some other elements designating the person giving, the
person to whom something is given, and the thing given.®

Tt is interesting to compare the examples of mechanical transe
1stion obtained by Troyanskiy’s method and mentioned in his paper8 with

the exzmples of the "woud-for-word: translation® cited by Booths?
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{German)

Wenn in ein em grlss eren Gebiet zwei Form en neben einander
leb en, chne sich zu vermisch en, so gBhor en sie verschizden en Form
en kieis en an, ’
if in a/one d large (more) area two form n beside one another
without self” to/too mix z, so belong/hear p z z different m
cixcle m &t. ,

If, in a largish area, two forms coexist without intermixture,
they will belong to different formwcycles, _

It will De noted that besides a system of letter symbols of
wogical analysis Troymaskiv alsc suggested a number system in which
each symbol has-its own code number (cf. exampie in Section ily above).

Finally, we should like to quote Oetbtinger on an automatic
dictionarys

BLn automstic dictionary is essentially a device periorming the
sexical translation only. The necessary grammatical translatina must
bz performed 2ither by other organs of a mere complex machine or eise
b7 a person, preferably the ultimate reader himsels,w10

This substantially coincides with Troyanskiy®s view,

(2} Editing Translations Produced by a Machine

Troyariskiy designed his machine TremSiation systam on the basis
of Fmcnoiingual editors.w Although it is now appmrent that wholly
aztomatic machine tranziation requiring no editing is quite feasible;
researchers werg long convinced that special editing was a prerequisite
of machize translation.

Expressing the common view, E, Reifler wrote: "We believe that
th2 machine, at least in the present stage of development of somputer
technique, cannot be piaced between the foreign language text and the
target language reader, This can be done only between The reader
interpreting the foreign text in the same language 2ad another reader
to whom this text may come after it is translated, 9+t

The discussions were limited only to the question of whether
automatic translation requires tws editors (one of whom is to prepare the
scurce text in advance, the othzr to edit the resultant translation) or,
with proper organization, only one editor, If the latter, which of the
tue is more essentinl? -

Bar=Hillel belisved that it was more important for an editor to
process the text after it was translated!?, whereas Reifler thought he
should do so before translationl3, '

 The necessity of additional scientific editing of a translated _,
text to verify the meznings of the specialized temms was also discussed™

The specific tasks of editors were studied to determine %which
fungtions we will assign to the machine znd which ones we will leave to
man*soﬂ There was no doubt that several functions would bz performed
by man even with machine translation, just as before,

BIf we conceive of creating machines to translate without human
intervention," Professor Reifler wrate, ®“machine translation wiil be
either impossible or impractical.®l

1ive
form

B
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. Arguing for the necessity of special editing, Reifler stated
that languages. have manj instances of graphacally identical categories
with different mesnings. The following, accorcmq ’c/* Reifi er, have
no graphic expressicn for differences in meanmg- ' :

(a) . pOlYSomc"‘ltlb words;

ib) formation of grammatical meanings without changing the words,
Cofes the p.Lual of Engliish sheep which is constructed without adding
an ending (i.c., without changing the graphic appearsnce of the word) 3

(c) homm;ymic grammatical endings (oogua the f inal 4 in the
English decided mey indicate either the past tense or past part« inle
of the verb)s

(a) dli‘;f.‘erence,, in word ov‘der that are not made sufficiently
clear in writing.

Machine translation researchers mtended to rely on formal word
changes in the santence, by which they understead un_y charges in the
spelling of individual werds. However, they found in all languages a
greet many different cases of Wgraphi o=-seman~,1c inexplicitness."®

Regarding it as impossible for the machine to overcome this type
of difficulty, they suggested the employment of a special editor to
supply the source text with additicnal graphic signs to eliminatz the
lexical and grammaticel confusicnse

Under these conditionc machine translation was bound to resulv
in the repliacement of translators with editors understanding only their
native *anguage 3 the “monolingual translaterst of Trcyanskiy. Although
this represented but a partial solution of the problem, the practical
necessity of acecelersting thz translation of the mass of mzterial now
published in ail 1anguagcas was €0 great that the idea was deemed worthy
of attention.

The problem cf spemax editing in the case cf mulw ilinguai. machine
translation was particularly acute. It was observed that the dégree of

- ®graphic explicitness? of comparable categories varies from language to

_anguagco Thereforz, in order tc make it possible to have uniform
editing of a text, Professor Reifler. propcaed18 that ¥all grammatical

“:meanings in all the ssurce texts be arbitrarily regarded as given in
“zero form whether or not they weré graphically expressed.® These could

then be raised to a standard level of Ugraphic explicitness? by means
of some Huniversal system of graghic changes."

: The folmwmg two methods were suggested es pcssuole universzal
systems of editing. First, the earlier Wunivewsal system of auwxiiiary
signals of machine translation® was based on a set of supralinszar
aigqs used in French, Gueek, Hebrew, etcs For Chinese it was propossd
that specizi graphic devices be used to indicate meaningful tonss. Tne
were ©o be ba sed on the most complex {and, consequenulyq_accord* g to

ce

- Reifler, the most complete) dialect, Cantonese, which has nine trnes.

Reifler latéer proposed unather edaiting system for machine transe
lation that he called "the universal, ortnogra'ohy of machine trans-
1 tion,%1? In this new system ail words in a sentence are to receive
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an indication of the part of spsech to which they belongs Thz feliowing
changes are thereforz introduced into the spelling of words in the
source texts a cmpital letter is subs’cituted either for the first
Ptter cf a word (in thz casz of nouns), second letter {in the case
7 vesbs), or third letter {in the case of adjeciives), etce For
exeanple s hiS fille Qualities bEing perFectly uNderstood and 2Pprecicted
in thOse Regiong where hiS Lot wis cAst (Charles Dickens)o
Snecial marks are to indicate semantic features of words, €oJc,
whether they zre sgents or actions, whether they serve as modifiers
of nouns or verbs, etc, :
A comparison cf these proposals with Troyanskiy®s revealz that
while he did not foresee all the possible difficulties, he cecnceived
the basic idea which the later investigators adcepted.

1.

{3) Eventusl Spread of Hubit of Logical Analyei is
The assumptions that wers mode in the course "of Teszarch on
machinz translation echo Troyansk*yf?s belisf that Win time pecple will
become increasingly able tc handlz a text in the form of a logical ’
a._‘lr_'...\f"’Sﬁ"L
e nght ke able to turn over the difficuities of semantic
Interpretation to the consumers of machine translation,” Reifler wrnte
iater, fi.e,, tc those who want foreign texts tianslated by machias.
‘This approsch is closely linked to the problem of a special ortho=
graphy, In its most genvrat form the spelling of a text for machine
translation means that people interested in machine translizhion will
supply a center engegazd in this work with the material in a special
form better adapted in languzge and presentatioan to machinz translation
than when in the ordinary form. The special language may be either
comp cja.tely different from the ordinary language or a medification of
L Co*

L
ne

I..:.

In a paper presented at the 1952 conference on machine trans-
lation and published in Machine Tranalation of Languages, Stuart Dodd
proposed a "Model Englisho® The roi iowing are the most noteworthy

among the ten rules that constitute, in his words, the ¥semantic ideal
of Ycne~word-one-meaning? or maximum one~to-one correspondence of a
symbel and its referentt:

(L) Every word should have just one order: i.¢., one sequence
in 2 sentenceg

(5) Every word should have just one meaning == an idezl seidom
realizeds

{6) Every word should have just one form: i.e., uninflected
particles, or be for. all tenses and persons of the copulaj




( 7) Every word sheuld have just one prcmmclatim; the dominant
one in ordinary speech; o

{8) Every word should have st one spelling: preferably
phoneticy

(9) Every letter should hove just one sound:s such as in the
intermational phonetic alphabetazz

-Quite naturaily, many researchers linked the idea of Ustsndard-
izingt a language for machine translation with the need of preliminary
editing of the original.

For a long time Reifler maintained that "determination of cowrect
ungranmatical mezning wight be assigned to the preliminary editor. He
must be faniliar with the langusge of the source text so that by adding
mar};s such as diacritics he increases the semantic explicitness of the

ordinary gt‘aphzc form of the soures text, therebg enabling the machine
to select “he correct. equivalent in every case el '

Wundheiler suggested that a text .should be. edltr/d "syntac tically®
by nummrmg the words:s

nov,. ue113 h» sa£d7 yes*bndayé sheq wisher’9 h

-~ Jdehnge goo WL}L\,R; , vl

-

“s da.ﬁ“zedﬂ language:
: Now very well know I yesterday said. he wished. she poor 001'111 guod
" hack, .

Pmals of this kind lead, af course, to a palliative solution
of the problem, We-can now say, with ccnfidence, that machine trans-
laticen, at least of scientific and technical literature, is feasible -
nd does not require any artificial preparction of the.language. How=
ever, what deserves tha: hichest praise is the scientific foresight of
P, P. Smirnov=Troyanskiy whe anticipated by more than ten years the
l?'*"aruh that marked the- b»:gmnmg of extensive work on- machine transe-

ation,

- Ia.K,. Bell¥skaya

B Foatnotes,

. .1, Machine Translation of Lauguages, New York, 1955

2o Cf. the first paragraph of Troyanskiy®s text,; aboves

3. E: Reifler, %Tha Mechanical Deleminatm of Mezning® (MI of
Languages, p. 0.

L, Warren Weaver, #Translation® (MT of Lenguages, pe 22).

5o lMachine Translation of Languages, pe 23.

6& ]bldg
"To Lo Wundheilor, YInvarisnt Prerequisite of All Translstions® -(MIT
Likcary)e

8, Cf, exanples in Section 12, above.

9» “Mzzhine Translation. of Langunr*es 5 Po 3Te
“10. Jl)ldc; Pe 530

115 E. Reifler, "Studies in Mechanlcal Transiatisn, No<i (MIT Libraz:v)a
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12, Bar-Hillel, "The Present State of Research in MT," {MIT Library),
13- E. Reifler, "Studies in Mechanical Translation," No 3 (MIT Likrary),
e V. Oswald, "Microsementicst (MIT Library)s "Word«by-Word Trans~
lation,® ibid, . - ..:.:
15, Ibid, - -
16, E, Reifler, YiStudies 'in MT,M" No 3 (MIT Library),
i7. Ibid,, No 1 , -
18, Eo Reifler, "Studies in Mechanical Translation," o 1, 8 (MIT
_ Library), . '
19, Ibid, No 3, .
20, Cf, Section § above, o
210'_E0"R¢ifler, "The Mechanical Determination of Meaning" (MT of
o Languagesﬁrpo~lh2)o'-Cf° also Wundheiler!s ‘remarks on the'
"w’bossibi&igymofrcreating‘a *normal language" with this mandatory
. Syntactic mile: HThe complements of any expression whatsoever
‘must follow in the same fixed order® (Wundheiler,-“Invafiant
Prerequisite of All Translations,! MIT Library). For example
Bgive! must be inmediately followed by the giver, then by the
one to whom something is given, then by the object given,
Stuard Dodd, "Model English," (MT of Languages, pa 166),
Editing at the early steges of automatic translation is an
important independent probilem, ‘
2. E. Reifler, "The Mechanicai Determination of Meaning® (MT of
. _ Languages, p. 11), S ' ' L
25¢ Le Wundheiler, "Invariant Prerequisite of all Translations (MIT
Library). : ‘ .
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PART II. TECHNICAL MATERIALS
P, TROYANSKIY
A MACHINE TO PRODUCE AUTOMATICALLY FINISHED FRINTED TRANSLATIONS FROM
(XE INTO SEVERAL LANGUAGES SIMULTANEOUSLY AND REQUIRING ONLY
LITERARY EDITING
29 July to 3 September 1933
Moscow -

L. Aframe 1 tilted at an angle of 60° is supported by end
stands. TIts design is such that a belt can go around it in two
directions, (1) rectilinearly to the right and to the left, and -
(2) vertically (around the frame), All the bearings are of the roller
and ball types, The surface of the belt is flat with a number of

openings 3 like the finger holes on the dial of an automatic telephone.




2, Thus,; any point on the surface of the bzlt can be set
opposite aperture 6 of camers 5. ,

3> Pastad to.the surface of the belt is, let us say, a sixe
(cx more) langusge parzllel dictionary in alphahetical order lying
flat and unfoided, - The columns of words are so arranged that words
with the most frequently used letiers (k, m, etc.) zre close to the
center {the same principle as that of ths typewriter keyboard or type
casej, The dictionary must be specially preparzd for this machine
(cfo point 12 below)e The belt surface with the atiarled dictionary
is cailed thz “woczbulary field M

lia The tabie with the camera standing in front of the veszbulary

fizld also has a typewriter contalning two types (e.gs, Russian and
latin) and a set of special keys called thz "hkeys of legical znd
etymological analysis® (ses point 22 helow).

5e A tape consisting of two strips == the left cne with an
emuisified surface, the right one with crdinary typewriting paper, or
vice versa = passes through the typewriter und cmuzra. Both apparetuses
cperate on one linz, each in its own portion. Fuither, if the paper or
emulsified parts of the tape are pasted together, The typewriter must
b2 sc constiucted that the paper docs not run off the machine £2 the
isft, but the machine is to travel tec the right by itszlf (perhaps
together with the opsrator®s chair®). It may be possible to.design
vzings s thzt beth parts of the tape can be pasted together leter,
iIn this case thelr movements will have to be syachronized, However,
there will be no need cf a special typewriter,

. 6, The actual wsik is performed in ihis way. Shifting the
vocabulary field upward: and sidzuays by the finger helzs on the beit
surface (the ficid moves as easily as the free wisel of a chain
bicycle), the cperator sets the desired word cpposite aperture 6 of
the camera (view finder) and halts the dictionary field at that place
by an elzciramagnetic brake with a "stoo¥ butbton. He then releases
the shutter, exnoses the lines, and prints the symbols of logical
analysis on the paper part of the tape. After a soscial key is rressed,
the tapz (both the emulsified and paper parts) is moved one iine upe
weid, freeing the place for the next writing and exposure.

7o Thz vocebulary field belt is then released and tie operation
starts all over zuain,

8. If elecirical rather tian manual power is used, all ths
cperations mentioned above are carried cub by przss button contrci.
ressing a key cf the special keybozrd for thz first letter of the
woerd tc be translaited czuses the belt autemeticalily to move the rsquired
cclumn along the line of aperture 6 in front of the camera, Witk
pessure from the second letter of the word to be translated the bel
is sntomatically set by the first word which starts with theaze two
ietters cpoosite the aperture, A third key moves the belt vader the
aperiure by the first word which starts with this combination of three
letters, ete. Pressing a special key causes the belt to turn slouwly
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11y
“stoph key so that it can be photographed and the logical symbols
inserted. Beforz the symbols are printed and the line photographed,
the selected line must be automatically chown in enlarged form through
the lens so that it can be checked, A special key then causes the
exposure to be made and the line above translated. The appacatus is
nsw rezdy for the next word. For the subsequent development of the
maching, sez points 28«31 inot given in this brochurel.

9o The size of the vocsbulary fields with a line for six
languages -~ 10 centimzters longs in heigiht = four short lines per
centimeters Twenty square meters can accommodate 80,000 rocts, With
these dimensions the surface of the face side of the belt equals 2 x
i meters,

16. The following facts will hzlp us to visualize what these
80,600 roots mean, Lo Tolstoy used 12,000 roots in all his works.
In aducated man uses 2,000 in cenversation. The Russisn language
{including all the historic and obsolete forms) has 180,000, English
(inciuding all those used at any time) has 200,000, Technical
Journals use 3,000, -

il, To facilitate the search for a required line in th=
veocabulary field, a strong magnifying lens is mounted before the
aperture and automatically deflected when 2 picture is taiwen,

12, How Is the dictionary to be prepared before it is
entered in the vocabulary fieid?

(1) Synonyms are written out in a line, for examples

until it seiects the appropristz line, which is finallv held by the

speak govorit?, razgovarivat® - parler, causer fprechen
Swift Dbystryy, suoryy rapide, vite, soudain schneil

13, The crder in which the immediate output of the machine is
proscesseds v

The text comes from the machine in the form of a series of
columnss the column on the extreme right, for example, is the logical
analysis column, the others {depending on the numbzr of languages)
contain the basic lexical forms produced by the camera from the
vecabulary fizld,

lUie Purther processing includes:

(2) Homonyms are given with an indicaticn of the neaning

in parentheses, for example:

Kcza (sand bar) Perevod {transfer to another assignment)
Kosa (girl®s braid) Perevod (trensiztion)
Kosa (scythe) Perevod (money order)

Perevod (shunting)
: Perevod (transfer of picture)
Notes Homonyms are found only in the dictionary of the language
from which the translation is to be made. o




(1) What does the typist do with the text as it comes from the
machine? She copies the column of each languegs Just as it comes from
the machine and types alengside it a tolumn of log icel analysis symbols,
being careful,of course, to match the lines correctly. )

(2) Uhat does the copy editor then do with the text? He combines
the twe colimns == that of lexical seiections and thab of logical
snalyois symbols == into a single connected column of texto

(3) What does the literary editor do with this text? He chacks
the cepy editor®s work, crosses out the synonyms not needzd, and
pslishes the translations ' _

15, Uhat in essence is translation? Into what elements is
the prosess broken down? These elements are as followss

{1) Selection of the meanings of the rcobs of variable words
and selection of the meanings of invariable wondss

(2) Estsblishment cof the logical relationship between the words,
i.c0, production cf syntactic analysis, determinaticn of thz syntactic
pelationship (subject, predicate, attributive, cbject, adverbial modi~
fiers}; ' A :
(3) Establishment of intersubordination of forms between variatle
and invariable words (clauses),

16, The machine describeds the first thing it dees automaticalliys
the third thing it dozs with the help of an operats; the second thing
crmetitutes the cperatorlds plan.

17, What languiges do an opzrator (of ‘the machine), copy editor,
and editor nzed to know?

18, O5n operator must koow only onc language, the criginal, plus
the system of logical symbcls plus a small vocabulary of two to threc
hundred Buuxiliaryt wozds (in Esperanto, which, In this respect, is
the most efficient =nd shortest; it is constructed cn scientific
reineiples and is nobt a spontaneous creation)o ’

19. The cepy editor (who combines the columns of words and
logical symbolis) must know cnly his native langusge. He leaves the
synonyms for the literary editow, supplying only ‘their grammatical
forn (case, nuzbar, gender, tenss, mocd; voice, etcs ) Moreover; he
too has to know the same set of Wauxiliary® words (where, by the way,
it wiil he useful to group all the Esperanto suffixes and prefixes
to maks the meening more preciss). B

20. The literary editcr will have to know the two languages
invelved in order to De able to check thz transliation, choose tiwe
synonyms,; smooth out the rough spots, in short, te produce a finlshed
piece of werke

21. Thus, the most laberious part of the translation is carried
out by operators and ccpy editors who do not need to know even two
languagesy This has unusually important implications for translation
from and into the languages of the minority nationalities of the Seviet
Unione ' - : '
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22, The folluwing are written on paper tape in the logical
analysis column (with everything that can be written in the words from
the dicticnary of Bauxiliary® words in Esperanto, i.e., frem the 200
t> 300 referrzd to above)s

(1) numeonls; (2) designations of concrete mumbers (e.go, cto
Moy kWe, mime, Mms, etco); (3) proncuns; (L) conjuncticns (with a fow
exceptions)s (5) prepositions (with a few exceptions); (6) prepsr nouns
(namzs of cities, rivers, seas, surnames, given names, etc,)s (7)
abbravietions and code words (NKIP, USSR, USA, L2127, etc.)s (8) so-
calied international temms, ea.g., revolution, Marxist, radio, alumivim,
etco, which differ orthograrhically from language to language; {3) symbols
of logical analysis and infliections

J = plurals

n - relation of form of inflected part of speech to ve:b (governw

ment of verb); (direct cbject); (accusative cuse);

de = (1) relation of form of inflected part of spsach to another

inflected word; (2) agent with passive voice;

per = instrument with passive voice {with infiected part of

speach)s (genitive case)s

e = (1) adverb; (2) gerund;

oni ~ impersonal form cf verb (German man, French on);

a = (1) meaning of an adjective with a“predicate eXpressed by
some form cf an auxiliary verbs (2) participle;
infinitivey :

e

as)
is)~ past, present, 2nd future tenses of verbs in the indicative
c3) meods

us = conditionzl mood;

u - Imperative moods

pli ol - comparative degree;

la pliej el = superlative degree;

on )

obl) - fractions, multipliers, comnectives, disjunctives:

op ) -

Po )

znt)
int) « active pacticiples, present, future, and past tensesy
ont)

at)

it) ~ passive participles, present, future, and past tenscg,

ot)
{10) 211 words and expressions that the operator finds difficult to
translaic aven descriptively, 1.e., Ly the use of synonyms, are to be
followed by an exclamation point or question mark in parentheses; {32 i)

g /v’ \-l-
cextain questions in parentheses about a given word which determine the
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gieal place of the word in a sentense; these questions are put in
speranto, eoge, kies, kie, kien, alkiu; kial, kiam, kiom da, kiomy

]

13 &

<

2

ose, where, Whiltaors Lo Wnell, Why, WneR, hoW mJch, Whichl, €tcs

) all punstuabion mazks (cemma, period, dash, parentheses,; quotation
ris, ette)s (13) invariable words generally require no logical analysis
ymbolsy {il) some forms of inmvariable woxds alsc remain without . . .
mibcls such as thz nominative case, singular number, and iafinitive.

Nctes The time of processing and length cf tape coming from

the machine may be further shortened if e word is given no symbol and
the following word dozs nol havz to be photographed.. In this case the
1inze can be combined with a "+ sign. T e -
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CERTIFICATE FOR INVENTION

Description
of a Machine to Selest and Print Words in Translating
From One Language Iiits Ancther

In comnection with P, P, Troyanskiy?®s patent,
5 September 1933

(Priority No. 131L30).

Published 31 January 1935,

The propesed machine is designed to select and print words in
translating from ome lmngusge i anothere. It consists chiefly of
a special tape ceataining words in various languages that moves along
a table, Openings im the tape are used to halt it in frent of a camera
which stands next to a typewriter provided with extra keys to print
cunventional symbols oppesite the photographed word (see Figure 1),

As is evident from the sketch, the machine consists of a fiat,
inclined table 1 sziong which tape 2 can meve freely in various directizoas
The tapz has finger cpenings 3 by which it can be set opposite aperture
6o On the tape is pasted a six-ianguage parallsl dicticnary arranged
alphabetically. The dictionary lies flat and unfolded with the columns
so arranged that the words with the most frequently used letters (%, m,
py etco) are close to the center,

The machine works as folluws, The tape is moved in such & way
that the word corresponding to the word te be translated is set exactly
opposite aperture 6, whereupon the tape is stopped and the shutter of
the camers released for the word to be photographed on photosensitive
tape drawn through the camera. The conventional symbols of iogical
snalysis are simultaneously printed on paper tepe, The tapes of the
camera snd typewriter ars then moved one line and tape 2 shifted te
handle the next word, and so oOn.
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The typist puis together a connectzd text from the translation
obtzined in the form o¢f two joined (or pasted together) tapes with
columns of photographed words and conventional symbols of lugical
analysis. The text then goes to a copy editor who attaches expressions
to the words corresponding to the symbols of logical apalysis. After
recopying it is turned over the literary editor for {inal editing.

The Invention

The machine to select and print words in translating from one
language into sncother feztures a circular tape 2 with words in different
languages pasted on ite The openings 3 are used to set the required
word opposite an aperture in a tuble over which a camera is placed to
photograrh the main words on photoscnsitive tape. Alongside the camera
is & typewriter equipped with extra keys to print on paper tape con-
ventional symbols opposite the photographed words.

Expert and editor, A, G, Bremzen
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FIGURE APPENDIX

Figure 1
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