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Man has been speaking and writing in many tongues for thousands

of years. Always, this multitude of languages has been a barrier to man
communicating with man, to nation understanding nation.
And never more so than today.

In each age there has been a comparative handful of
humans who were proficient in more than one language,
who tried to bridge the communications barrier. These
few—these indispensable few throughout history—have
been the interpreters of spoken words, the translators of
written words.

At no point in recorded history, however, have there
been enough translators for complete or even adequate
understanding among the peoples of the world. And the
translators' task became more difficult, century by cen-
tury, with the ever-increasing accumulation of man's
written thoughts and knowledge of the world around him.

Today, in an age of rapid scientific discoveries, human
translators cannot keep up with the flood of technical
information rolling off the world's presses in French,
German, Russian and many other languages. Minety
percent of all the scientists who ever lived are alive and
working today, and the vast majority of their published
books, articles, papers and reports are unknown to
their colleagues in other lands.

Today, more than half of

the world’s technical literature
is being published in foreign
languages—but less than
one-twentieth of this is being
translated into English.

For example, only one American scientist out of every
thousand reads Russian—yet more than ten billion words
on scientific subjects will be written in Russian this year
alone. Less than one percent of this will be read by
English-speaking scientists, because of the lack of
trained translators.

Additional human translators cannot be trained fast
enough or in sufficient numbers to make more than a
dent in these billions of words in many languages each
year. A practical solution to this problem is the develop-
ment of a system of rapid, automatic translation of lan-
guages by machine.




A number of research organizations—universities, gov-
ernment agencies, as well as private corporations—are
engaged in the development of automatic language
translation systems. One of these is IBM.

But...how can a machine translate? The most impor-
tant requirement, as in human translation, is the ability
to recall from memory the meanings of thousands of
words. One “memory” device used in automatic transla-
tion is a plastic disk that was developed jointly by the
U.S. Air Force and I1BM. The disk looks much like a trans-
parent phonograph record, and contains coded words
and phrases in the language to be translated, together

with their English meanings. The words are photograph-
ically recorded in circular tracks on one side of the disk.
The unique code for each word consists of a sequence
of black rectangles of microscopic size—so small that
about 200,000 foreign words and their English transla-
tions can be stored on a single disk.

In the i1BM automatic translation system, this “diction-
ary” disk rotates in front of a moving beam of light. As
a foreign language sentence is fed into the machine, the
beam searches the disk for the location of each word to
be translated. First the light beam skims over some of
the thousand tracks on the disk, sampling a small por-
tion of the tracks until it comes to the one that contains
the word to be translated; this method is similar to the
procedure of a human translator who flips through the
pages of a dictionary until he finds the right page. Then
the light-beam searches the individual track until it finds
the exact word and its translation; this corresponds to
scanning a single page of a dictionary to find a particular
word and its meaning.

IBM's automatic translation system takes about 7/40th
of a second to find any translation on this disk.




A portion of the track on the "memory™
disk, showing the code for the

Russian word da, meaning yes

The track is magnified over 200 times










Machine Input

Besq ota cTpaHHOa ABJIAETCA MAIHH
HBIM TEepPeBoJOM PYCCKOr0 TeKCTa, KOTO-
PbIil HATIEYATAH HA NpeIbULYyIIeH cTpaHH-
e, JITa CTPAHHIA NepeBojia ¢ pyccKoro Ha
AHTIHHCKHI He COBEepIlIeHHA BCJeICTEHE
HePeIeHHbIX BONPOCOB IpaMMATHEH.

[Ipe:xae yeM MANIHHA MOMXKET NepeBo-
JAHTH ¢ OJIHOT'0 A3BIKA HA JPYToH, JIHHI-
BHCTHI JI0JI3KHbI BBECTH B 3ATIOMHHAIOIIEE
yeTpoiicTBO MalMEbl 00JIbIIOE KOJTHYe-
CTEO 'DAMMATHYECKHX NPABH.T, KOTODBIE
NOBBIIAKT MOHATHOCTD JAHHOI'0 NepeBo-
na. Ho moromy, UT0 B A3BIKAX CYIIECTBY-
€T 3JHAYHTEJIbHOe PA3Hoo0paA3He H CJI0MHK-
HOCTh, BCE FPAMMATHYECKHE NPABHJIA JII0-
0oro A3pIKa He pazpadoTaHbl NOJTHOCTHIO
B HACTOAIlee BpeMA 1A HCIOIb30BAHHA
BHIMHCIHTEIbHBIMH MANIHHAMH.

CHerema 1A ABTOMATHYECKOIO nepe-
BO/IA A3BIKOB JOJIKHA TAKKEe YYHTHIBATH

”]11111“”‘!11\' CJIOB, HMerIIHX OJHHAKOBOS

HAIMHCAHHE, HO PaidHbIE JHAYMEHHA. []’- aH-

[VIHHCKOM H3bIKe CYIIEeCTBYeTr 00JIbIIoe
KOJITHYeCTBO TAKHX C¢JI0B: can, will, type,
store, fair, through, content, rule, port, even,
mean H T./1.) B TAKHX CJIyYaAAX JIHHIBHCTL]
MOJIKHBI HAX0HTH NpPaBHJIA AJA pa3spe-
HIeHHA KOH(JIHKTOB B 3HAYEHHH CJIOB HA
OCHOEAHHH AHAJTH3A pPeYeBOoro H JIPYIrHX
BHI0OB KOHTEKCTA.

Onunako, ecoim HeOOXOHMBIX IpaMma-
THYECKHX NPDABHJ HET, MAIITHHA MOGKET
HANEYATATH HECKOJIBKO 3HAYEHHH, pa3/e-
JEHHBIX YepPTOH.

Khak BHIHO H3 DTOH CTPAHHIILI, MHOTHE
JHHIBHCTHYECKHEe NpodJeMbl MAITHHHO-
ro nepesoaa eme He pemensl. Ho cero-
JHA nepeBojibl ¢ OHOI0 A3BIKA HA JpPY-
roH, NpoH3BeleHHbIE BHIYHCIHTE. IbHBIMH
MAITHHAMH, NOMOTAKT HAYYHLIM pabor-
HHKAM V3HATh HEMeUIEHHO CcOJlep:KaHHe
HHOCTPDAHHOH TEXHHYECKOH JHTEPATY PhI
H OnpeleHTE HeoDXO0HMOCTE A IhHEeH-

IEND HAYHEHRA 9TOH IIIIIIHII'I‘I-IEII!.IHI.




Machine Output




1BM’s demonstration of automatic language translation
at the New York World's Fair is designed to show the
effectiveness of machine translation today—and also
to show how a computer can be used by people many
miles away from the machine itself.

1 At the 1BM World's Fair Pavilion, a typist at an in-
put keyboard copies sentences from Russian tech-
nical reports. The typist does not understand Russian,
but has learned to recognize letters of the Russian alpha-
bet. 2 As each Russian sentence is typed, it is transmit-
ted instantly over telephone lines via IBM Tele-Proces-
sing™ equipment to a computer at Kingston, New York,
90 miles from the World's Fair site. The computer is
linked to the “dictionary' disk. 3 The light-beam
searches the disk until it matches each word or phrase
in the sentence with its coded equivalent on the disk.
The light-beam instantly relays the English translation
and pertinent grammatical information back to the com-
puter. 4 The computer follows the rules stored in its
Portion of 1BM translation memory, clarifies meanings, and in some cases inserts
equipment at Kingston, New York prepositions, articles and auxiliary verbs so that the
hsemory unit containing translation will conform more closely to English gram-
mar. 5 The final English translation is transmitted back
to the World's Fair site, where it is printed out on an
automatic typewriter.

the “"dictionary™ disk

5 al conter

When the typist feeds an average Russian sentence into
the computer, the machine translates the entire sen-
tence in one to two seconds. Then it takes about six
seconds for the computer to print out the translation
on an automatic typewriter,

In one minute, the computer is capable of translating
1000 words—or about 3 pages—of complex technical
material from Russian to English. When a high-speed
IBM printer is used, this 3-page translation can be printed
in about 12 seconds.
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Automatic language translation

represents a stride forward in

man’s never-ending effort to reach

and understand his neighbors in

other lands. IBM is also studying automatic
translation systems for French and
Chinese, and the techniques that have
been learned can be applied to

other languages as well. With

the help of computers, man today

is beginning to overcome the

ancient and baffling language barriers
that have been plaguing the world

since the days of the biblical tower

of Babel. Automatic language
translation promises to provide a
means for better communication among
men, to help meet man’s need

for better understanding

among nations.

This enlargement of a portion of
the track on a language translation
“memory” disc contains
approximately 25 coded Russian
words and their translations.

It has been magnified 50 times. The
black rectangular codes for the
Russian and English words can be
seen more clearly when the
sample is held up to the light or
placed under a microscope.







