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at the Institute of Precision Mechanics and Computing Technology
emphasized English-to-Russian direct translation. Panov even visited
IBM headquarters in New York to observe the 701 in action, and com-
missioned a fairly detailed account by two computer scientists of what
was known about the experiment for the major journal of Soviet lin-
guistics.” He and his colleagues were even permitted to publish a high-
profile review of their work in Pravda, the Party’s central newspaper,”

From these beginnings, it only grew. The first Soviet publications
on MT began to appear in late 195s. Just three years later, a conference
in Moscow drew 340 representatives from 79 different institutions (21
of these were ensconced within the cavernous domain of the Academ;
of Sciences) to hear 70 presentations. By 1964, Yehoshua Bar-Hillel—
who had been the very first full-time researcher on MT in the world in
1952—declared the Soviet Union “the leading country of MT* Given
the relatively limited contact between the Soviet and Western groups
in the early years, it is unsurprising that programming strategies began
to diverge. The most significant difference was to separate the program
“into two fundamental parts—analysis and synthesis,”" that is, parsing
the sentence first and then demanding a different protocol to inflect the
root stems and endings.’ The Soviets also pioncered the development of
“interlingua” programs, which rendered source material into an abstract
code which could then be transformed into several other languages by
independent protocols, a strategy indebted both to programming and
linguistic traditions as well as the Soviets’ need for multilateral transla
tions due to the multilingual nature of their country.®

‘The Soviet Union erected this massive MT establishment out of fea
of the Americans; the United States returned the compliment. News of
Soviet interest in machine translation jumpstarted Léon Dostert’s abor-
tive efforts to obtain a large grant to develop the limited Georgetown-
IBM experiment. Dostert noted with great satisfaction (and even
greater understatement) in 1957 that publicity of Soviet experiments
on their BESM machine “was not unrelated to a renewal of interest and
support for work in MT in the United States. In June of 1956 George-
town University received a substantial grant from the National Science
Foundation [ NSF] to undertake intensive research for the translation
of Russian scientific materials into English. This grant has been renewed
for a second year of continued research.”” The push-me-pull-you char-
acter of the “MT race” between American and Soviet programs was an
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FIGURE 9.1. Number of different journal titles in science and technology pro-
duced in the Soviet Union, from 1954 to 1960. Both the sheer quantity and the mas-
sive growth were characteristic of Soviet scientific production during the Cold War,
Boris L. Gorokhoff, Providing U.S. Scientists with Soviet Scientific Information, rev. ed.
(Washington, DC: Publications Office of the National Science Foundation, 1962), 4.

open secret among the global community of researchers. Anthony Oet-
tinger, who led Harvard University’s program, later described it as “a
kind of amiable conspiracy to extract money from their respective goy-
ernments, playing each other off with various ‘experiments’ and ‘demon-
strations’ that sometimes bordered on fraud.” These accusations evoke
some of the negative evaluations of the original Dostert experiment,
and that 1954 demonstration would continue to be a touchstone—
positive and negative—for the developments that followed.

‘The Americans still perceived themselves in the throes of a trans-
lation crisis, a necessary by-product of the scientific and technologi-
cal competition that gripped the superpowers. MT was only one of the
solutions proposed ro deal with the perpetual avalanche of Soviet pub-
lications in the natural sciences. The number of journals alone expanded
almost exponentially, and each of these cried our for American readers
to figure out what “Ivan” was up to. (See Figure 9.1.) Exhortation to
lcarn Russian thus continued as a parallel strategy alongside MT. (And,
ironically, one rather desperately needed by MT researchers themselves.
One of the consequences of Soviet investment in this arca was the pro-
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duction of valuable Russian-language studies that many of the Ameri-
can researchers complained about not being able to read!’)

The language barrier began to assume a different character in the
mid-1950s. Those scientists and linguists who propounded the notion
of “scientific Russian” viewed it as the province of individual decisions:
to learn Russian, to research on machines, to pen editorials thac the sk,
was falling. In the latter half of the decade, the language crisis began to
be perceived as a national problem that was amenable to solution by the
state. This was less surprising in the Soviet Union, where most scientific
problems were viewed this way, but in the United States it represented

something of a sea change that would permanently alter the terrain of

debate. Thus, around 1955, not only did the state charge into MT on
both sides of the Iron Curtain, but in the United States even che fledg-
ling enterprise of cover-to-cover translation of Soviet journals—which
will occupy the bulk of this chapter—was transformed from an entre-
prencur’s gamble to the largest translation program in the history of sci-
ence. In following this intertwined history of MT and cover-to-cover
translation, we sce that the “language barrier” comprised three distincr,
though related, issues: language of publication, quantity of informarion
published, and access to the material. MT focused on the first to the ne

glect of the others, an oversight that would be partly responsible for its

catastrophic collapse by 1966.

The Great MT Gold Rush

‘The beginnings of the 1956-1966 boom in machine translation can be
traced not so much to the Georgetown-IBM experiment as to its pro

genitor, Léon Dostert. Dostert, as we have seen, persuaded Thomas
Watson of IBM to donate the dictaphone technology that made simul-
tancous translation a success at Nuremberg and at the United Nations,
and then again to underwrite the enormous opportunity cost of time
on the IBM 701 that made the 1954 experiment possible. But during che
war, while working alongside the Office of Strategic Services, America’s
intelligence organization, he met his greatest patron: Allen Dulles. In
1956, after the Office of Naval Research and Army Intelligence had
declined to fund MT, Dulles came through in a big way. Three years
carlicr, Dulles had become the head of the Central Intelligence Agency
(CIA) in the new administration of President Dwight Eisenhower.
Dulles wanted to know what the Soviets were doing, he had far too few
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Russophone analysts, and “Léon” claimed he could make this happen
through his machines." Dulles was willing to pay.

Although not, at first, entirely openly. Dostert had pitched an appar-
ently very modest goal to the NSF in 1956: “To focus research for the
purpose of achieving, mechanically, as complete translation as possible
from Russian into English in the field of chemistry, primarily organic.”
Basing themselves on texts from the Soviet Journal of General Chem-
istry (Zhurnal obshchei kbimii), the most important chemical publi-
cation in the Soviet Union, Dostert’s team of researchers “will aim at
the presentation of unedited Russian texts at the input and strive to
achieve semantically accurate translation in English at the output, al-
though the output material may require stylistic editing if this is found
to simplify the storage problem.” He expanded his carlier plan, now
proposing to hire seven linguists, eight linguistic research assistants, five
[{ussian—to—English translator—lexicographc:rs, six bilinglm[ clerical assis-
rants, a bilingual secretary, and an administrative secretary, for a budget
of $103,850 (over $900,000 in 2014 dollars)."' Dostert made sure the
award received wide publicity, both in Georgetown publications and in
Washington newspapers.’* What the reports did not say was that a good
deal of this money was CIA cash, simply funneled through the NSE
"The NSF numbers from 1956 through 1958 were $100,000, $125,000,
and then $186,000—$305,000 of which was from the CIA—with
subsequent direct CIA infusions without the NSF middleman total-
ing $1,314,869 (over $9.7 million in 2014 dollars). This was by far the
largest award of funds for MT to any institution in the United States,
and by 1962 even Georgetown’s publicity team openly acknowledged
CIA sponsorship.” When questioned by a Congressional commitree
about these sums in 1960, both the anonymous CIA witness (almost
certainly Paul Howerton, the one-time MT skeptic who became CIA
case officer for the project) and Dostert defended these numbers by la-
conically noting that the Soviet Union was even more heavily invested
in MT than the Americans.'

Dostert built up an MT program at Georgetown commensurate
with these sums, unheard-of for almost any project outside of nuclear
physics or public health."” He stressed organic chemistry, because, as
this 1959 internal report made clear, that science lent itself to MT:

[he theoretical necessity for such a routine lies in the fact that the
number of organic compounds is in theory infinite; and in practice
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it is enormous. Therefore it scems wasteful to burden the main dic-
tionary with literally hundreds of thousands of very long items. Sec-
ondly, compounds can be and are created in the laboratory for the
purpose of studying them. Names are created for them according
to established rules, names which can be translated by this type of
routine. But after laborarory testing the particular compound may
never be made again, and its name never appears in the literature
again. Thirdly, the freedom with which carbon can combine with
itself over and over and with other elements means that a dictionary
which is relatively complete in other areas of the chemical language
can never hope to have all the organic compounds in it. Therefore
the need for a machine technique to analyze chemical terms. "

The corpus of words garnered from the analysis of only a few years of the

Journal of General Chemistry was enormous (24,000 words by 1957)."
‘The linguistic results were promising. For example, the rules for add-
ing definite articles to plural nouns in chemistry texts applied about
809% of the time—which seemed pretry good—and the rule worked
“even for general texts, although to alesser degree.”"* Coding continued
apace, By the end of the decade, 85,000 more terms in organic chemisery
had been keypunched, composed of about 8,000 distinct words, which
reduced to 3,200 entries (notice the compression characteristic of scien-
tific language). Labor costs became a concern, and Dostert rented com-
mercial space in Frankfurt, Germany, in 1960, recruiting 200 keypunch
operators for $8o/month, a quarter of the American wage."” George-
town won the coveted contract to translate Russian atomic-energy
documents into English for both the Atomic Energy Commission at
Oak Ridge, Tennessee, and for EURATOM in Ispra, northern Iraly.*
Not surprisingly, Dostert’s success sparked resentment. When A. D.
Booth and William Locke published the proceedings of the 1952 MI'T
conference in 1955, Dostert’s was the only essay to receive a cautionary
editorial footnote: “Its inclusion in this book reflects the editors’ desire
to cover all aspects of the application of machines to translation and
should not be taken as indicating their acceptance of all the author’s
views.”*" Dostert’s lack of hard-core linguistic publications was prob-
ably the heart of the worry, but the showmanship contributed. Anthony
Octtinger would later recollect Dostert as "a great conversational-
ist[...], but as a researcher [ was unsure about him, whether he was just
a figurchead or whether he was a bit of a fraud—the Georgetown MT
demonstrations seemed always to be contrived; they made impressive
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publicity for the sponsors, but they soured the atmosphere by raising
expectations that nobody could possibly fulfil.”** Booth, for example,
gleefully dismissed Dostert as “one of the less estecemed members of the
American MT community”* MT colleague Winifred Lehmann was
overheard describing him as “a wart on the field of linguistics.”*!

Yer Dostert’s rising tide lifted all boats: the more he stumped for
MT, the more grant money flowed to everyone. By 1960, five separate
governmental agencies—NSF, CIA, the Army, Navy, and Air Force—
were all funding mechanical translation at a steadily growing rate. The
National Defense Education Act, passed on 2 September 1958 as a re-
sponse to Sputnik, specifically indicated that the NSF and other groups
“undertake programs to develop new or improved methods, including
mechanized systems for making scientific information available.”** That
same year, the Army and the Navy joined in the funding boom.

Meanwhile Victor Yngve and William Locke at MIT devoted them-
selves to building a professional community of M'T researchers. In 1954,
the year of the Georgetown-IBM experiment, they established M7
Machine Translation, the first journal exclusively devoted to this topic,
The carly issues were composed on an electric typewriter in Locke’s
office, and eventually the journal moved to a commercial compositor.
M1 could only sustain that change with page charges, which granting
agencies were initially happy to subsidize. In June 1962, a professional
society for M'T was founded, at which point the irregular M7 had al-
ready published s2 articles and 187 abstracts in its total of 532 pages. It
moved to Chicago with Yngve, and then to University of Chicago Press,
but the costs proved too great and the journal foundered in 1970.% The
story of M7 is the story of MT in miniature: high hopes in 1954, mas-
sive grants, and then, around 1965, a precipitous collapse.

But catastrophe was the furthest thing from the minds of the dozens,
and then hundreds, of linguists, programmers, statisticians, and engi-
neers who flocked to machine translation. M'T began to reshape lin-
guisrics in turn. Some have linked MT to the revival of structuralism—
an approach developed decades earlier based upon the teachings of
Ferdinand de Saussure (brother of the editor of the Esperantist Inzer-
nacia Scienca Revuo). The tremendous postwar rise of structuralist
analysis of language is often identified with the immensely influential
work of Noam Chomsky in the late 1950s. Yet the receptive audience
for that work was partially conditioned by the flurry of MT publica-
rions. In 1963, Dostert noted that the “development of structuralism
in contemporary linguistics is at the basis of the concept of machine
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translation, since, without structuration procedures, the idea of sign-
substitutions or automatic transfer of linguistic data would hardly be
conceivable,” and even his arch-rival, A. D. Booth, considered it axiom-
atic to assume “that structural linguistics as a science has already pro
gressed to a state in which it is possible to devise adequate rules of pro-
cedure for translation from one language to another in terms which can
be understood by a computing machine.”* Structuralism’s resurgence
in Western thought—in linguistics, in philosophy, in anthropology-
fit perfectly into the climate fueled by the intensity and raw financial
support that flowed into MT.

This was especially visible across the geopolitical divide. Sealin®
1950 intervention in linguistics had the consequence of firmly estab
lishing historical-comparative linguistics within the Soviet Union, 15
we saw in the previous chapter. In the Soviet context, that
to the diachronic evolution and transformation of |
countered Structur;llisn‘\'\s qlllphasis on synchronic il[]:ll}Igis of iz
tic structures, A year after Stalin’s death, Liapunoy jumpstarred S;wiut
MT. Given the symbiotic rclationsl.ﬁp between algorithmic machine-
cranslation processes and structuralist analyses ()Fl;lltgu;lgc‘ itis noex
aggeration to say that Soviet research at this intersection
structuralism, morphing Soviet linguistics into perh
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Consider a seemingly simple problem: how did you learn about sci-
entific findings happening outside your laboratory, whether down the
street or across the ocean? (This was, recall, in the days before there was
an Internet, letalone online databases or search engines.) One approach
was to select the main journals in your field and then regularly thumb
through each issue, studying the table of contents, reading many of the
abstracts, and focusing on the relevant articles. Of course, if an article
cited a significant paper in a journal outside the regular set, that would
lead to another arricle, and crawling down the citation chain could en-
rich your research. Yet this approach was maddeningly incomplete,
essentially guaranteeing missing important arricles in your subfield un-
less some other scientist happened to have a broader bibliographic base
and then published about it. There had to be a better way.

‘There was: the abstract journal. The most comprehensive of these in
English was the American Chemical Abstracts (which surpassed the Ger-
man Chemisches Zentralblatt in coverage by the interwar period). The
cditors of Chemical Abstracts surveyed a very broad set of journals, in
several languages, and then paid a per-abstract fee to an army of chem-
ists to summarize articles from the journals to which they were assigned.
You used it like a massive index. Yet there were three difficulties with
this system: size, speed, and scope. Chemical Abstracts was huge. By the

late 19505, each annual issue produced 100,000 abstracts spread across
10,000 pages of close printing; even the index was 5,000 pages long.”
Physically handling these volumes, let alone extracting useful informa-
tion from them, was a chore. Time was a related issue: the more articles
there were, and the more journals needed to be covered, the longer it
took to abstract the current year. And then there was scope: Chemical
Abstracts was confined to chemistry (albeit broadly construed). Could
the abstract journal be fixed?

By the late 1950s, it seemed to scientists on both sides of the Iron
Curtain that the Soviets had done it. Russians had been abstracting for
a long time, but partially and incompletely. The first Russian abstract
journal, the Guide of Discoveries in Physics, Chemistry, Natural History
and Technology (Ukazatel “otkrytii po fizike, kbimii, estestvennoi istorii i
tekhnologii) appeared from 1824 to 1831, and despite its title was hardly
comprehensive, even for its limired lifespan. Individual subfields devel-
oped their own abstract journals in Russia: there was one for medicine
from 1874 to 1914 and one in railroad engineering from 1883 to 1916,
but the Great War and the Russian Revolution ended those. Very litele
was done to systematize scientific information during the first decade
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of Soviet power. On 9 January 1928, the state established a Commission
for the Compilation and Publication of Indexes of Scientific Literature.,
designed to abstract everything published in the Soviet Union, but it
soon bogged down under the weight of material and Stalinist upheaval.
The 19305 saw a return to abstract journals in several ficlds, but once
again war’s advent ended several projects. Medical abstracts returned
in 1948, but the other sciences were left uncataloged.”

Then, on 19 June 1952, the Soviet Academy of Sciences established
an institute specifically to collate and publish information on scien -
tific publications from around the world, responsibility for which was

soon shared with the State Committee of the Council of Ministers of

the USSR on New Technology (Gostekhnika). The new institute was
called the All-Union Insticute of Scientific and Technical Informartion .
or VINITT in its Russian acronym. At first, VINITT's central product
was Referativnyi Zhurnal (Abstract Jowrnal)—from which Liapunos
had learned about the Georgetown-IBM experiment—which assidu

ously sifted through the international literature. It quickly eclipsed
its Western rivals. Beginning in 1956 VINITT also produced Ekspress

Informatsiia, translations of crucial Western articles and pamphlers
into Russian, and in 1957 issued a monograph series, Advances jn S¢;-
ence and Technology. The Institute also put out photo-offser copies of
roughly 300 Western journals (such as the American behemoth Phys;

cal Review), identical to the original except for noticeably poorer paper
quality. On 29 November 1966, VINITI assumed control of all the
science-information services of the Union republics as well, becoming
“the largest scientific information centre in the world,” according to a
British delegation. At the end of its first decade, VINITTs permanent

staff reached 2,500, not including those working at its publishing house,
or the 22,000 specialists who produced the over 700,000 abstracts it

printed cach year.”

VINITI was intended to be a solution to all three aspects of the lan-
guage barrier. By centralizing information and reprinting foreign jour-
nals, it could more easily tame the exponentially increasing quanticy of
global scientific information as well as granting access to foreign scien
tific periodicals within the Soviet Union. As for the language aspect
of the barrier, Referativnyi Zhurnal bypassed it. Each abstract in the
sixteen subsidiary abstract journals (divided by science, with chemis-
try being the largest) had the same form: article ritle in Russian, au
thor’s name in Russian transcription, title in the original language, au

thor’s name in the original, name of journal, year, volume, issue, page,
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the name of the language, the abstract in Russian, and the abstractor’s
initials. All the foreign language text was reproduced in the origirtal
typography, whether the writing system was Cyrillic, Latin, Arabic,
Devanagari, or Chinese.”” Soviet scientists were expected to command
several Forcign languages, and many in fact did, yet VINITI con.tinuc.d
to translate 85% of the world’s scientific tables of contents into Cyrillic
S0 that everything could appear in standard ized form.” |

As one might expect, it was difficult to keep such an enterprise gmr}g
indefinitely. By the late 1970s, Referativnyi Zhurnal lost its edge while
VINITI became increasingly strapped for resources and personnel, sta-
bilizing jts coverage at a whopping 1.3 million abstracts a year while the
scientific literature mushroomed ever larger.” Butin the 19505 and into
the 19605, VINITI was the envy of American science planners, osten-
sibly demonstrating why the Soviet Union had been able to assume the
lead in the space race, as well as eclipsing the United States in the tr:lfl.]—
ing of scientists and engineers. The tremendous American investment in
machine translation has to be understood against the backdrop of the
total picture of Soviet science-information efforts as obsessively tracked
by Western observers. And just as the Soviets were pouring money into
automated translation, the Americans believed they needed to do some-
thing else to surpass (or at least keep up with) the Soviets. Complete
centralization was unlikely in the American political climare, bur even
a partial intervention to bridge the language gap would be welcome.

Retail, Wholesale, and Welfare Translation

According to the science press in the 1950s, MT played the starring role
in the drama of Cold War scientific languages. As the decade progressed,
however, a bit player began to assume an ever greater share of the lines:
direct human translation of Russian articles into English. While MT
focuses on the linguistic aspect of the language barrier, human trans-
lation adds access to sources by providing readers with a version of the
article they want in a language they can read. (Both approaches are,
however, bedeviled by quantity: the more material there is, the more
there is to translate, and the harder it is to keep up.) The idea behind
training Americans to read scientific Russian was, of course, to turn
cach scientist into his own translator. Translation journals were sup-
posed to be a stopgap.

If you wanted to read a short story by Anton Chekhov but did not
know Russian, you would look for a translation into a language you
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did know. Therefore it is not surprising that from a very early stage the
notion of translating selected articles was seen as a remedy for the Cold
War translation crisis. Starting in the late 19305, a consortium of Ameri-
can petroleum companies employed one of the leading bibliographers
of Soviet science, J. G. Tolpin, to edit and privately circulate translated
tables of contents, abstracts, and selected Soviet articles on hydrocar-
bon and petroleum chemistry, a venture that lasted for eight years.” The
shared interests of the consumers drove the choice of what to translate,
and the deep pockets of the industry bankrolled the staggering fzosts.'“‘

For the federal government, the selection problem was more fraught.
After World War 11, it outsourced the editorial selection of translations
to those presumably in the know. For example, the American Mathe-

matical Society in 1948 initiated a program (funded by the Ofhce of

Naval Research) to translate the highlights of recent Soviet mathemar-
ics, and the newly created Brookhaven National Laboratory on Long
Island began to translate the tables of contents of important periodi-
cals but soon found themselves swamped by even this limited quan-
tity of material.”” To pool privately commissioned translations, the
NSF funded a Translations Center at the Library of Congress (as well
as a selective article-translation program foratomic energy at Columbia
University), building on the Translation Index developed by the Special
Libraries Association (SLA) in New York City. In 1953, the SLA Trans-
lation Pool moved to the John Crerar Library in Chicago, and in 1956
assumed the duties of the Library of Congress in its entirety, issuing
monthly catalogs of the translations deposited with them.” The United
Kingdom’s Department of Scientific and Industrial Rescarch experi-
mented with a hybrid of translation pool and translating scr\iicc: if two
or more researchers independently requested a translation (:‘f an article,
the state would pay for it and deposit it for general access.” These ap
proaches suffered from two intrinsic faules: they were unsystematic, the
selections being made arbitrarily at the whim of the editors; and they
were untimely, since by the time the translation was dt:p().sitcd and cata-
loged, others might have already commissioned translations, or the in-
formation might simply have turned stale.

Earl Maxwell Coleman, who by his own admission had “no transla-
tion skills whatsoever,” stumbled into this ramshackle world of techni-
cal translation by accident, and founded a publishing operation called
Consultants Burcau, Inc., with his wife, Frances, (and the measly capi
tal of $100) in 1946. That year, Coleman learned of a trove of twenty-
one tons of captured German technical documentation, and he sensed
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that someone could make money translating this material into English.
Coleman approached the American Petroleum Institute, which had 100
microfilms of German-language technical reports at 1,000 pages per
reel, and he made them an offer based on an unheard-of price scheme:
$2 per thousand words instead of the industry standard of $12 (Cole-
man paid his men $10), but with multiple orders the price would drop
gradually to a floor of 50 cents per thousand. That is, by pro-rating the
translations he gave himself a guaranteed profit only if enough copies
were ordered. Coleman kept losing money under this arrangement,
while his translator, he claimed, flourished. Then Coleman had his sec-
ond major insight: “I was paying him at a freelance rate even though
I was keeping his lance ar full tilt. It was as though I was paying him
at a rate of $1,000 a week in a world of $50 a week salaries.” Coleman
ran back to the office and slashed the pay: from $10 to $4—starvation
wages for a freelancer. “He ranted and raved and swore that he'd quit.
He never did. Where else could he get as much work?—the key” By
turning translation into assembly-line labor, Coleman changed the eco-
nomics of the profession. He hired more translators, standardizing the
job description in 1947 according to rules he maintained until the end

of his career:

1) To work for me you had to have English as a mother tongue.

2) You had to have command of the target [sic] language because
a) youd studied it, or b) it was spoken fluendy in your family.

3) Ifyou were translating chemistry you had to be a chemist, orat
a minimum have an advanced degree in chemisery.[. . ]

4) You had to be willing to work for me at $4 a thousand despite
the impressiveness of the above demands. Implicit in the notion
of so low a rate of pay was the following: You had to be able to
translate fast or you wouldn’t make enough money to keep you
interested,”

In 1949, the same year Warren Weaver penned his memorandum on
M, Coleman revolutionized scientific publishing, He had developed a
new industry but had no market. The difficulry was twofold: he focused
on German, and there just was not enough demand; and he produced
discrete articles. He decided to change both premises: “Suppose, 1 con-
jectured, you translated a whole Russian journal”" From the Consul-
tants Burcau offices at 153 West 33rd Street in New York City, Cole-
man decided to translate the entire run of the Zhuwrnal obshehei kbimii
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(the same journal Dmitrii Mendeleev had published in almost a century
carlier, albeit under a different name), as Journal of General Chemistry
of the USSR. Translations of the first issue of the 1949 volume appeared
in November 1949, eleven months late, to a total list of thirteen sub-
scribers. Coleman borrowed money to keep his business afloat; within
five years he produced five journals and within seven offered twelve en:
tirely in-house. Coleman had become one of the most powerful indi-
viduals in scientific publishing.™

Coleman modeled Consultants Bureau on a factory template. First,
the Russian originals would arrive by air mail and translators were in-
vited to select specific pieces from the tables of contents. The editor
then distributed the work, ensuring no piece was left out, getting trans.
lations back six weeks later. Those were edited for style and referred
back to the translators (and, when he later subcontracted for learned
societics, to boards there) for queries, then typeset, and hit the shelves
six months after they arrived.” With this mode of production on
vastly larger scale, Coleman reduced the expense to 18 cents per thou-
sand words—rthat is, under 2% of his 1946 expense (before taking infla-
tion into account).” Who were these shockingly underpaid translators :
A 1970 study of Coleman’s stable found that most had PhDs and trans-
lated in their spare time, but there were full-time translators who had
been there from the very beginning. This group turned out more than
34,000 pages of English from Russian originals a year.” |

It wasn’t pretty. The volumes initially came out on 8.5x11 sheets of
paper—rather larger than the close-printed original—and were licele
more than bound mimeographed typescripts. The pagination did not
match the Soviet originals, although starting in the “September 19.49”
issue (which appeared sometime in 1950) the table of contents listed
both sets of page numbers. Images were crudely mimeographed, with
all the annotations in the original Russian, and appended to the end
of the articles rather than printed in-line as they came from the Sovier
Union. By the second year the translated Journal included indices for
author, subject, and organic chemical empirical formula. Il:‘a].*;{) wasn't
cheap. Coleman charged $7.50 for an individual article, $12 for an issue,
and $95 for the whole year (almost $940 in 2014 dollars). Consultant.
Bureau took “cover-to-cover” seriously: there was no selection of the
articles, and the idiosyncrasies of the Soviet original (lavish attention
to the periodic table, nationalist priority claims, obituaries, historical
picces) were reproduced without comment.

The real question had to be: was it any good as translation? All too
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few American chemists could follow the Russian originals, so this was
the best they had—but would an American chemist get accurate transla-
tions from Coleman’s product? Consider a spor analysis on a randomly
selected article by G. 1. Braz on the reactions of ethylene sulfide with
amines, taken from the third year of publication (1952). Early in the
translation, one comes across this sentence:

As we might expect, ethylene sulfide behaves similarly with diethyla-
mine. When freshly distilled ethylene sulfide is added at room tem-
perature to a solution of diethylamine in methanol, a white pre-
cipitate of polymeric compounds containing no nitrogen begins to
settle out within a few minuces, the precipitation being complete
within a few hours.*®

Here is my rather literal rendition of the original Russian:

As one would expect, ethylene sulfide behaves analogously also in
relation to diethylamine. If one were to add at room temperature
freshly distilled ethylene sulfide to a solution of diethylamine in
methanol, then already in several minutes there begins the separa-
tion of a white precipitate of polymeric compounds which do not
contain nitrogen, which ends in several hours.” "’

Hardly any cause to complain. Toward the middle of the article, how-
ever, in a dcscription of its core t:xpcrinwnm] proccdurc, I came across
the following: “Fractionation of such a solution in a current of nitrogen
after it had stood for 5 days at room temperature produced a yield of
60% of -phenylaminocthanethiol.”** Here is what the Russian actually
says, in my translation: “Letting such a solution stand at room tempera-
ture for five days after fractionation in a stream of nitrogen produced
f,~phenylaminoethylmercaptan with a yield of 60%.”" ** The chemical
product is listed differently. This is in fact the same compound, but the

[ak M CACAOBAAD OXCHAATH, AHAAOTHYHO BeAeT ¢e0A ITHACHCYABHA ¥ [0 oTHO-
MICHHIO K AMITHAaMHHY. Ecan k pactpopy smormaamuua p Metanoae npuéanurs
NpH KOMHATHOH TEMIIEPATYPE CBEKENEPerHaHHbI ITHACHCYAB(HA, TO Yie ueped
HCCKOABKO MHHYT HAUMHACTCH BBIACACHHE GEAOIO OCAAKA HE COACPXALIMX a3oTa
HOAHMEPHBIX COCAHHCHHH, 3AKAHMHBAIOLCeCs Yepea HECKOABKO yacon.”

"“Ilpy CTOAHHH TAKOTO PACTBOPA MPH KOMHATHON TEMIEPATYpPE B TEUCHHE 5 CYTOK
rtocae PPaKIHOHHPOBAHHOMN NICPCTOHKH B TOKE A30Ta B-dennaaMuHOdTHAMEepKaTITAR
FIOAYHACTCH C BLIXOAOM 60%.”
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translator was inconsistent throughout the article about how he repre-
sented it, sometimes using the modernized name, sometimes an older

) -
nomenclature. It could have been a typesetter’s error, or the product of

rushed translation—either way, to a reader, this article would seem to
be at best confused. The problem, as contemporaries indicated, was in-
eradicable in precisely this area: “Organic nomenclature problems arise
from faulty translations.[. . .] This type of error is extremely difficulr to
catch in editing”* Yet what choice did the reader have? He or she could
not check the original Russian. Cover-to-cover was all there was.

And soon, it was everywhere. Extant scholarly accounts of the his-
tory of cover-to-cover translation emphasize the massive translation
initiative of the American Institute of Physics (AIP), supported by the
NSE*' In 1955, the AIP sent a survey to 300 physicists about their views
on providing either complete or selected translations, and 269 replied,

with results that “(a) an overwhelming majority favor establishment o
a Russian-to-English translation service, (b) appreciably more than halt

believe complete translations of Sovict journals would be preferable ro
translation of selected articles, and (¢) about 90% are of the opinion
that they or their organization would subscribe to such a journal” ™
According to the survey, 79.8% supported cover-to-cover translation
“[b]ecause of the technical value of the rescarch now in progress in the
USSR, and 72.3% added a caution about “the national danger of under

estimating the strengeh of the USSR, particularly as far as scientific ad-
vances are concerned.””’

While Coleman created the industry almost by accident through
calculating profit margins, the AIP debarted the rationality of the ven-
ture from Evcry angle before committing resources to it. In 1954 Elmer
Hutchisson, later the director of the AIP and the man behind the 1955
survey, offered a laundry list of reasons why cover-to-cover was superion

to selected translations:

First, the adminiseration and mechanics of a project in which selec-
tions are made is much more complex than one in which journals are
translated completely in a regular manner. Second, in many cases it
would be necessary to cranslate abstracts, at least, so that the judges
would be able to determine which articles should be rranslated and
Id not. Third, any attempt to make a selection will un-
doubrtedly cause a delay. One would hope that after this process gers
established and air-mailed page proofs are coming regularly, the En

glish edition would be available shortdy after the Russian edition.

which shou
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Further, because of the confidence that everything would be trans-
lated, which is available in a given journal, the appeal of the trans-
lated edition would be far greater and a more ready marker would be
found among libraries and industrial organizations.™

The reasoning made sense to the NSF, and they underwrote the cost of
the first volumes, which helped keep the subscription price down. The
procedures instituted by the AIP for their first journal—Sovier Physics

JETP, atranslation of Zhurnal ekspevimental noi i teoreticheskoi fiziki—

edited by Robert Beyer, professor of physics at Brown University, were
remarkably similar to the work flow developed at Consultants Bureau,
and the experiences of the physicists who translated in the wee hours
to carn diaper money are also reminiscent of Coleman’s employees.”
As a matter of fact, the AIP was surprised to learn in 1954 that Con-
sultants Bureau had been operating in the field—with five different
journals already for sale, and without any government subsidy. “The
venture presumably is successful” a liaison from the Library of Con-
gress noted, “since it has been in operation for several years”” Wich
NSEF support, the economics were even more favorable than they had
been for Coleman. A typical Sovier journal contained s00 words per
page; a science journal, because of tables, images, and formulas, came
in at roughly 300. With a volume comprising 1,000 pages (a reason-
able estimate in 1955, a shocking undercount by decade’s end), thac
meant 300,000 words to translate a year. This would cost $6,000-
$9,000 for a single organization at industry rates, but with NSF sup-
port the production cost was reduced to 2.5 cents a page. That meant
with 150-200 subscribers, you could cover the expense of translation;
with 600 subscribers, you covered production; and with over 750, you
would be turning a profit and could subsidize a new journal.” By 1956
Soviet Physics JETP had grown to 700 annual subscribers, with 2,600
pages of translated material distributed for the cost of translating 10-12
pages—a real bargain. The NSF promptly agreed to support three new
journals: Journal of Technical Physics, the physics section of the Proceed-
ings of the Academy of Sciences of the U.S.S.R. (Doklady), and the Jour-
nal of Acoustics.”™ The pump was now primed, and cover-to-cover ven-
rures proliferated. As each ritle gained subscribers, the importance of
the subsidy diminished and could be moved to start a new journal. The
cycle repeated itself, and private firms started to join the gravy train. By
1958, there were 54 cover-to-cover translations of Soviet journals, and
85 in 1961.”” (See figure 9.2.) Consider what was happening here: each
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FIGURE 9.2. Number of English cover-to-cover translation journals from
Russian, from the inception in 1949 (Journal of General Chemistry of the USSR)
to 1961. Notice the rise after the AIP/NSF collaboration began in 1955. Boris 1.
Gorokhoff, Providing U.S. Scientists with Soviet Scientific Information, rev. ed,
(Washington, DC: Publications Office of the National Science Foundation,

1962), 15.

month a hefty tome would arrive at an office in the United States, be
ripped apart, distributed, translated, edited, stitched back together, and
printed, all within six months—and this was done for dozens of jour
nals, every month, for decades. It was the largest scientific translation
project in the history of the world.

[t was also, in the eyes of some, an administrative and bibliographic
disaster. The complaints were legion, encompassing every aspect of the
enterprise and expressed both behind closed doorsatthe AIP and openly
in the pages of science journals. Did cover-to-cover violate copyright?
(Since the Soviet Union did not yet adhere to international copyright
conventions, this concern was dismissed.)* The leaders at the AIP were
also very worried about explicitly propagandistic articles in Sovier sci-
ence journals. Should those be translated alongside the regular science »
Views ranged on both sides of the issue for years, but the AIP sertled
in the end for omitting such “non-scientific” pieces.®" ('This issue did
not bother Coleman; Journal of General Chemistry of the USSR trans-
lated, without comment, a congratulatory message to Joseph Stalin on

196
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his seventieth birthday.®*) Lack of standardization bedeviled cover-to-
cover enterprises, with at least fourteen different transliteration systems
from Cyrillic, with different translators, editors, and journals rcrlc‘lcring
authors’ names differently, frustrating indexing and abstracting.”

The two most significant problems were the dcla){ and the expense.
Time-lags were inevitable, given that one had to wait for the Soviet jour-
nal, translate it, and produce an entirely new issue. Robert Beyer noted
in January 1957, after two years of experience, that his journal was “ap-
pearing 7 months behind official publication date.”** Politics on both
a micro and macro scale were partially responsible. In 1948, the Soviets
temporarily held up all shipments of scientific journals to the United
States because an ill-considered regulation required all ﬁ)rcigr} mail to
be cleared through Foreign Minister Viacheslav Molotov's ofhice, gen-
erating an incredible backlog. When journals arrived in America, on
the other hand, the New York post office had been known to quaran-
tine the material lest it contain dangerous prt\)pagalnl:i..('s Those hiccups
were cleared (relatively) quickly, but they masked a deeper problem.
The intrinsic delays in producing cover-to-cover journals and the va-
garies of the Cold War meant that scientists who wanted their transla-
tions right away continued to commission their own, which generated
wasteful duplication and further taxed the limited corps of technical
rranslators.®

Cost was even more serious. Sovier Physics JETP contained 1,500
pages in 1955, which yielded a net price of $30 foran annual subscrip-
tion (converting to an astonishingly low translation cost of 2 cents a
page). By 1965, however, the Soviet original had bloated threefold,
which meant the price had to skyrocket to $90 (not counting infla-
tion) to break even, which in turn depressed demand.®” And this was
for the AIP’s flagship translation journal, with the greatest subsidy and
the greatest reader demand. For more boutique periodicals, like Sovier
Aeronantics, the cost of the cover-to-cover translation reached 28 times
the price of the Russian-language original, and the average circulation
of the journals was 200300, well below break-even.” Eugene Garfield,
the information scientist who pioneered the Science Citation Index and
transformed scientific bibliography, was scathing about the practice—
and the government’s intervention—in 1972, when cover-to-cover had
raken over as America’s chief strategy for following Soviet science:

Since the government did not allow the demonstrated needs of

international scientific communication to impact the information
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marketplace, the cconomic and other forces of narural selection were
not allowed to operate. As a result, government fiat has produced a
monster that continues to plague libraries, science adminiserarors,
and, in the final analysis, the taxpayers who feed the monsrer. Manv
research libraries feel forced to buy both Russian and English cdi.-
tions of leading Soviet journals, even though the lateer generally ap-
pear six months to a year after the original. Those libraries whicl, o
tain only the translated version often find they are not used a¢ s
as expected. Bibliographically, the situation is a horror.®

In effect, in attempting to read Soviet science, the Americ
licated the most inefficient features of the Sovier science
journals, cover-to-cover fit into libraries’ convention

ans h;l(i rep-
system, Being
; : al purch;ning pat-
terns (unlike translation pools), yet produced bloage
overcrowded libraries without helping anyone [oc
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had convened the first MT conference at MI'T back in 1952. In 1958, Bar-
Hillel undertook a tour of all the major Western MT institutes—with
especial attention to Georgetown, for “[t]here exists no other group in
the United States, or in England for that matter, which has been work-
ing on such a broad front” —finding an industry with between 200 and
250 people working full time with an annual outlay of roughly $3 mil-
lion. Six years earlier, there had been the equivalent of about three full-
time researchers with a total budget of $10,000, and the only individual
working exclusively on MT had been himself. In 1960 he published a
revised version of his working paper about this tour, incorporating his
findings from Western accounts of Soviet research, and he came to the
conclusion that “fully automatic, high-quality translation (FAHQT),
the stated goal of most research programs, was impossible, “not only
in the near future bur altogether” Language could not be reduced to
algorithmic rules, because humans constantly imported context with
scrious semantic implications. His chief example, which soon became
canonical, was the difference between “'The box is in the pen” and “The
pen is in the box.” We intuitively know that the term “pen” in the first
sentence probably is a place with animals, and in the lacter might be a
writing implement; in both instances, we apply our contextual knowl-

edge of relative size—something a computer could not do. He did not
spare scientific language: “Fully automatic, high quality translation is
not a reasonable goal, not even for scientific texts.””* To tell the truth,
Bar-Hillel had said something similar as far back as 1953 (“Fully auto-
matic high-accuracy translation seems out of the question in the near
furure.[. . .] Therefore, either the high accuracy or the complete auto-
matic character of the translation process must be sacrificed™), and even
in 1951 had insisted that “high-accuracy, fully automatic MT" is not
achievable in the foresceable future.”” But now, patrons were listening,

Hints ofa coming storm emerged in May 1960, when Congress sum-
moned Dostert for testimony in a series of hearings on MT. In Sep-
tember 1959, Dostert had resigned as director of the Institute of Lan-
guages and Linguistics so he could devore all of his time to machine
translation. In short order, he had an operational system: Georgetown
Automatic Translation (GAT). In 1964, Georgetown delivered GAT,
designed for the IBM 7090 to translate Russian into English, to the
US Artomic Energy Commission and to EURATOM. EURATOM
kepr using it until 1976, when it was replaced by SYSTRAN, while the
Americans maintained GAT until at least 1979. The M'T community
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tended to be rather acerbic about the system; one later analyst com-
plained that “[t]here was no true linguistic theory underlying the GAT
design; and, given the state of the art in computer science, there was
no underlying computational theory either.”” GAT’s outpur still re-
quired post-editing by a subject specialist, although not necessarily one
with knowledge of Russian. Yet its end-users were happy abour whar
they got: 92% of users at Oak Ridge and Ispra considered the results
“good” or “acceptable,” and 96% said they would recommend MT to a
colleague.”

Nonetheless, Congress wanted to know what happened to the
miracle machine. Dostert marched across town with his team in tow
and dazzled the Congressional subcommittee with tales of progress.
as well as another demonstration—a spot-translation of a random
chemical text—which the system mostly passed (though it took the
evaluator four times as long to read the translation as an equivalent
English-language text).”® Dostert had other aces in the hole: two of the
Representatives examining him were Georgetown alumni, and one had
been his own student.”” (He always did work best through personal
connections.) Dostert secured only a temporary reprieve. Three years
later, in 1963, the CIA withdrew all funds from Georgetown’s MT pro-
gram, and that same year Dostert left Georgetown for his other alma
mater, Occidental College in Los Angeles.” He continued to lobby
for M'T, however, and in 1963—perhaps implicitly responding to Bar-
Hillel’s critique—he opined: “We should accept the fact that ‘perfect’
translation is neither humanly nor mechanically achievable.. . .] Whar
then should we aim for?””’

An answer was forthcoming, but it was not what Dostert hoped for.
In April 1964, Leland Haworth, director of the NSF, requested the Na-
tional Academy of Sciences to assemble an Automatic Languages Pro-
cessing Advisory Committee (ALPAC) “to advise the Department of
Defense, the Central Intelligence Agency, and the National Science
Foundation on research and development in the general field of me-
chanical translation of foreign languages.” Chaired by John R. Pierce
of Bell Laboratories and composed of leading specialists in compurer
science, linguistics, and even MT (Anthony Oettinger was a member),
ALPAC searched through the various funded MT programs looking
for progress and efficiency. It concluded thar it would be more eco-
nomical to have specialists invest the short amount of time to come up
to speed in Russian. When that failed, commissioning specific transla-
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rions was cost-effective, and America’s stable of translators was more
than adequate to the task. “There is no emergency in the field of transla-
rion,” they insisted. “The problem is not to meet some nonexistent need
through nonexistent machine translation.”

The prime evidence for the “nonexistence” of MT was, ironically, the
very success of the Georgetown-IBM experiment. After providing ex-
amples of three translations by different systems of a single Russian pas-
sage, all of which were execrable, the report observed that “[t]he reader
will find it instructive to compare the samples above with the results ob-
tained on simple, or selected, text 10 years earlier (the Georgetown IBM
Experiment, January 7, 1954) in that the earlier samples are more read-
able than the later ones.” The problem with the Georgetown sentences
was that they were f00 good: “Early machine translations of simple or
sclected texe, such as those given above, were as deceptively encourag-
ing as ‘machine translations” of general scientific text have been uni-
formly discouraging”* Notice the word “deceprively” Dostert’s very
showmanship had sown the seeds of the collapse.

And collapse it was; seven years after the report’s publication in 1966,
asurvey of the field depicted a wasteland—two years later, the three re-
maining government-funded MT centers had closed shop.” In 1965,
the Association of Machine Translation and Computational Linguis-
tics took over the journal M7, adding and Computational Linguistics
to its title; chree years later, it removed “Machine Translation™ from its
own name, and closed the journal down in 1970.** The ripples spread
across the Iron Curtain as well, as one of the leading rescarchers of MT
in the Sovier Union recalled:

The effect of the ALPAC report in 1966 was as great in the Soviet
Union as in the United States. Many projects were not funded any
more; machine translation went into decline. The authorities had
scen the ALPAC documents and concluded thar if the Americans
did not think it worthwhile to support MT, if they did not think
there was any hope of MT, then nor should we.*

The Soviets and the Americans had goaded cach other to invest more
in machine translation, and now they would suffer the drought equally.
MT as a field would not really recover until the 1980s. Léon Dostert
would not live to see it. He died suddenly on 1 September 1971, ata con-
ference in Bucharest, Romania.
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Covered

Meanwhile, Earl Coleman was having a very good decade. Conal
tants Bureau seemed to effortlessly toss off new journals. By 1956, it va
casily the biggest producer of cover-to-cover publications in science:
Meanwhile, Robert Beyer, the editor of Sovier Physics JETP, was over®
whelmed with the rapidly expanding Soviet journal. He consulted wh
AIP director Elmer Hutchisson about subcontracting some of their own!
journals to Coleman’s outfit.** Rumors abounded that the translarors
for Consultants Bureau were incensed at their low pay, but the AIP de
cided that a limited partnership might be worth doing. After all, rea-
soned Wallace Waterfall, “the Colemans will undoubtedly do the best
possible job for us in order to enhance their own reputations.”* The AlP
farmed out three journals to Coleman, and soon the publisher had ¢5
full-time employees and translators in the United Srates, Canada, -
gland, Puerto Rico, and India. In 1958, he became the first Western pub-
lisher to offer a royalty to the Soviets for the privilege of translating cheir
science, thus gaining exclusive Western rights (and preempring Bricish
publishing mogul Robert Maxwell from horning in on his territory)."

‘The partnership between the professional socicty (and its state back-
ers) and the private publishing firm was not always smooth. In 1965,
Coleman accused Beyer “with vigor and irritation about AIP ruining
the translation field—first by paying its translators too much, and sce-
ond, by getting out too elegant a translation journal”™"” Eventually his
feathers returned to their customary unruffled state, and translarors
continued to be impoverished by Coleman’s logic of compensation. In
1966, the AIP abandoned their fledgling efforts at a Chinese cover-to-
cover journal, reasoning that Coleman would probably pick it up, and
by 1968 Coleman began producing all the AIP’s journals.™ By 1970,
the renamed Plenum Publishing Corporation continued to tower ovel
the competition. It produced 72 journals, comprising 75,000 pages of
text a year— 62 of these journals were independent, eight for the AL,
and others for the American Mathematical Society and the American
Society of Civil Engineers. The nearest competitor was Faraday Pres
in New York City, with 29, followed by Scientific Information Consu'-
tants in London, with nine. Coleman controlled well over half of the
COVCr-ro-cover n]ﬂrkct..w

And that market was poised to take over the world, literally. One
has to be careful when estimating the global reach of cover-to-cover
translation, for certain features of the industry were peculiarly Ameri
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can. Of the 162 such journals—still only a tiny fraction of the estimated
2,600 to 4,000 Soviet scientific pcriodic:z[s—publishcd in 1968, some
85% were produced by the Americans. The rest but two were Bl‘ll:lsh
(the exceptions were a Canadian journal on the Arctic, Problems of the
North, and the lone non-English journal, the French P:r‘a.cpertit:m et pro-
rection du sous-sol, on geology).” Through the NSFE, the AI'I‘)ICI'ICaﬂ state
backed, at least in part, 45 separate ventures in 1960 alone.

But despite the obviously American features of both MT an.d cover-
to-cover translation—the mounds of Cold War money, the insistent
focus on Soviet science, the overwhelming emphasis on English—the
latter venture proved durable in large part because of £1ct{?rs outside the.
United States. In 1954, Frances Coleman explained that if the Journal of
General Chemistry of the USSR had been forced to rely only on domes-
tic markets, it would never have survived. “[B]ut then subscriptions and
Inquiries began to trickle in from Holland, France, India, Japan, and
clsewhere. We realized that these translations would serve a purpose—
and have a market—not only in English-speaking countries as we had
cnvisaged, but also in any country where there were ¢ )
not read Russian and could read English,” she noted. “At the cndlnf our
first year more than half of our subscriptions were going to :wn'lmgln?)
Georgetown-1BM experi-

hemists who could

speaking countries.””” The same year as the
mient, Consultants Bureau sent the journal to se
tries, representing cleven different native languages. Tl
same: by 1965 one-third of subscriptions came from outsid
States.”

This was a consequential difference from MT. That project,
ever international, focused entirely on the production of texts. Cover-
ro-cover, as befit its roots in the private sector, was from the begin-
ning worried about generating consumer demand for their product.
MT’ dependence on state support meant that when ALPAC gave f‘ht‘
granting agencies an excuse to pull the plug, there was nothing to fall
back on. Léon Dostert’s dream of transcending Scientific Babel purely
through linguistic means, without attention to the quantity of infor-
mation or access, foundered. Meanwhile, translation journals spread
abroad. If you were a scientist in Pakistan, or Iraly, or Brazil, you had
to follow both American and Soviet science. Instead of learning two
languages, the Americans had made it possible to get by entirely on En-
glish, and so it became more and more prevalent as the default language
of science—not instead of learning about what the Soviets were doing,
but as a means of learning what the Soviets were doing,.

venteen different coun-
1e AIP found the
¢ the United

how-
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Interestingly, such an outcome was foreshadowed in the foundational
text of American science policy, Vannevar Bush’s Science: The Endless
Frontier (1945). Discussing translations of Russian into English, the text
noted that “[s]ince such work would benefit not only science generally
in the United States but would very likely promote the use of English in
other countries, it scems proper to recommend that the United States
Government consider methods by which the cost of such work could
be met.”” In the aftermath of the Second World War, a series of deci-
sions about confronting the challenge posed by Soviet science began to
overwhelmingly tip the balance toward a global monopoly of English
as a language of science. Nowhere was this more visible than on the
Cold War bartleground between the Soviets and the Americans, the
land whose language used to dominate scientific publications in seem-
ingly every field: Germany.

CHAPTER 10

The Fe Curtain

Auch zwischen Volks- und Sprachgenossen stehen Schranken, die cine
volle Mitteilung und ein volles gegenscitiges Verstehen verhindern,
Schranken der Bildung, der Erzichung, der Begabung, der Individu-
alitiie.”

L
HERMANN HESSE

It was May 1945, and Germany was broken again. After the Peace of
Westphalia ended the religious wars in 1648, the German-speaking
principalities that made up the Holy Roman Empire were fragmented
to create buffer states throughout the middle of the European conti-
nent, and ever since the arrow of history seemed to point roward greater
and greater unification. First Prussia swallowed up smaller duchies and
kingdoms to grow to a point where it could, by the 1860s, challenge
the political focus of the German regions: Vienna, seat of the Habs-
burg Empire. And then in 1871 most of the German-speaking lands uni-
fied into the Kaisserreich, a new continental empire to compete with
Austria-Hungary, inducing consternation in the French and British. In
1938, Austria was incorporated into a terrifying German Third Reich,
spreading a lot more than consternation much farther afield. Now that
was all over; Austria was independent and Germany was broken—but
no one was y(.'t sure into h()\\’ 1“21“)" P:\[’ts.

‘There were, formally, two possibilities, one or four, but informally—
and soon quite forcibly—the answer was definitely two. Technically,
(ermany had surrendered to the Allies, who governed the occupied
country under a council of the four powers: the United States, the
Soviet Union, the United Kingdom, and France. Each of those coun-

"“Barriers also stand between national and linguistic peers that prevent full commu-
nication and full mutual understanding, barriers of education, of upbringing, of tal-
ent, of individuality”
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tries also controlled a separate zone (the French zone was carved our
of the British one as a gesture toward European comity). Hence, the
occupied zones became instantly polyglot, and there was a nationwide
boom in German-English, German-French, and German-Russian dic-
tionaries immediately after surrender.” For the occupying powers, con

municating with each other remained fraught, especially between the
Americans and the Soviets. Very few Americans knew Russian, and
vice versa; communicating through a third language like German was

Yet communication was essential for any kind of postwar sertle-
ment. Consider the Soviets, who set up their proxy government, the
Soviet Military Administration of Germany (SVAG), on 6 June 19.<
under Marshal Georgii Zhukov. Zhukov, both directly and through
his deputies Colonels V. D. Sokolovskii and 1. A. Serov, commanded
8,000 Sovict troops at their headquarters in Potsdam to the southwes:
of Berlin, supplemented by 273,000 infantry troops distributed over
the entire Soviet Zone, 29,000 air force personnel, 2,700 naval troops,
20,000 special SVAG troops, and 20,000 foot soldiers of the MVD (the
security services).” These were facts on the ground of the Soviet Zone,
and at the center of that ground was the city of Berlin, split into four
sectors as a microcosm of defeated Germany. One of the central con-
cerns for the three Western powers, but especially for the Americans,
was negotiating access to Berlin, which the Soviets restricted to a single
highway and railway line, arguing that Soviet demobilization consumed
the remaining transit points." This soon became a perpetual source of
conflict, triggering the Soviet closure of access to Berlin on 2.4 June 1948
and the subsequent Anglo-American airlift to supply the Western zones
of the city with food and fuel. The Berlin Blockade was the most evi-
dent act that signaled that Germany was to become two nations: the
Federal Republic of Germany in the West, and the German Democratic
Republic in the East, cach under the sway of the United States and the
Soviet Union, respectively. Divided Berlin would become the capital of
the Cold War, marked in 1961 by the erection of the eponymous Wall
as literalization of the “Iron Curtain” posited by Winston Churchill in
March 1946.

In the early summer of 1945, when plans for governing Germany in
the short term were drawn up, that conflict lay in the future. It will come
as no surprise after the previous two chapters that both Americans and
Soviets governed their zones through their native tongues. Dealings in
American and British offices tended to be conducted almost entirely in
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English (except for a few officers who happened to speak chm;m flu-
ently before arriving in-country), not so much because of the ban on
fraternization (rescinded, anyway, on 14 July 1945), bu
ofsocial and economic segregation coupled with the intense host
some Americans toward the Germans for the Nazi rampage, mirrored
by German resentment of occupation.’

SVAG also governed mostly monolingually in practice, although
there was substantial official discomfort about the fact. SVAG Icad.cr—
ship tried repeatedly to force officers to learn German and just as often
failed. In March 1946, an order mandating German study was promul-
gated and rapidly ignored; out of thirty officers signed up for courses
in Magdcburg, no more than a third actually came to class. Many of the
Soviets who arrived already speaking German labored under a dm.l‘blc
burden: they were predominantly Jewish, and they often acquired (_n:l.'-
man girlfriends (surely related to their linguistic capacities). As an anti-
cosmopolitan campaign unfolded in Stalin’s Moscow in mid—n)q.ﬁ‘. fear
of Jewish treason and spying led ro the recall of many of these ofhcers,
purging the one set of officials on the ground who could actually speak
to the locals. This was followed by more orders for German study, and
more stonewalling.”

If Germany's politics were linguistically and politically fragmented,
there was

t more because
hostility of

many Germans feared the state of science was even worse:
nothing to fragment, for science was destroyed. Local German scien-
tists had difficulty assessing the state of affairs because 'f'.(‘.ll}'.l] barriers
and censorship blocked both travel and mails, and scientific publish;
ing had almost collapsed (exacerbated by a postwar paper :sh.m'l:ugc)-

A toreign observer writing in the Physikalische Blatter, one of the new
periodicals that managed to bloom amidst the rubble, pnintt‘d a Pi““{"'
of dire need. “In addition there is the most severe lack of all scientific
educational and research material)” R. C. Evans wrote. “Books are not
to be had, the appearance of scientific journals has been stopped, the re-
curring needs ofa laboratory—reagents, apparatus, and cvcr)’thin‘g else,
even the simplest material—are almost unattainable, cspccialuy if deliv-
cry must be obtained from another Zone; the ditheulries could not be

greater if everything had to be obrained from abroad.””” Aside from the

*“Dazu kommre der schiirfste Mangel an allem wissenschaftlichen Unterrichts- und
Forschungsmaterial. Biicher sind nichr zu haben, wissenschaftliche Zeitschritien
haben ihr Erscheinen eingestellt, Reagenzien, Apparate und jedes andere, auch das
cinfachste Material, der laufende Bedarf des Laboratoriums ist fast unerrcichbar,
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pockmarked landscape of destruction and massive displacements occa-
sioned by the end of the war, several of the wartime leaders of German
science were sitting in Allied detention pending adjudication of respon-
sibility for war crimes. The landscape of German science began to shift;
in the West, leafy Géttingen came to displace tense Berlin as the center
of physics, for example. Adjusting to the postwar world entailed mas-
sive psychological and physical difficulties."

Could German science recover? Part of the answer hinged on
whether German as a language of science could survive the shocks of
occupation. In 1951, American experts on Soviet bibliography observed
that “[t]he influence of German science on Russian research in organic
chemistry went down from 59 per cent at the beginning of the industri-
alization [late 1920s] to 30-36 per cent for the present time. The Russian
chemist now uses his own literature at least as much as the German ™"
In the Soviet Union, the collapse of knowledge of the German language
occasioned by the advent of the war was so severe that postwar analysts
had to discard all statistics about the number of actual speakers and
piece together the status quo from gucss.'worl<.Il Meanwhile, the emerg
ing United Nations Organization recognized five official languages—
Chinese, English, French, Russian, and Spanish (Arabic was added in
1973)—noticeably leaving German behind. That seemed reasonable.

for Germany was defeated and would nort function as an architecr ot

the postwar world order. But when the United Nations Educational,
Scientific, and Cultural Organization (UNESCO) permitted Iralian o
limited status and Hindi an official one but explicitly denied any status
to German—the language of great educational, scientific, and culrural
achievements—it was hard to view this as anything other than punish.
ment by the victorious powers."”

While the position of Germany as a country, let alone as a world
power, was decidedly gloomy, many German scientists thought the,
might retain some cultural power for the German language through
the reconstruction of German science. That science was rebuilt from
the Nazi remnants not once but twice: into a West German science
under an increasingly Americanizing (and Anglophone) Western scien:
tific establishment; and into an East German variant that bore numer
ous stamps of its Soviet patron and that patron’s language. The chaprer

besonders wenn die Lieferung aus einer anderen Zone erfolgen mufl; die Schwic-
rigkeiten kinnten nicht grofler sein, wenn alles aus dem Ausland bezogen werden

miifire”
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that follows explores the development of Cold War science uutsi'de' of
the metropoles of the United States and the Soviet Union, chronicling
the persistent decline of German as a language of science despite many
heroic efforts to salvage it. In the wake of enormous infrastructu‘ml and
political changes, the long and tumultuous story of scientific German

appeared to be coming to a close.

Denazifying the (Mostly Western) Zone

The major mechanism of linguistic gransformation throught.)ll.t this
book has been education, and occupied Germany was no different,
though there the educational inflections were strongly colored by the
unique imperatives of the denazification policy of both the Western
Allies and the Soviet Union."* Education was a salient instance (?f the
more general postwar reconstruction of science in the in})ag{t‘ O‘f cach
superpower. The Americans were deeply invested in lmild:ng a \‘Wcﬁt-
ern” science in Europe that was strongly allied with the ‘Umt.cd States
and also predominantly Anglophone. Marshall Plan aid tor science, for
example, was directly tied to the reorientation of the French l.nfra-.'trm‘—
ture away from hypercentralization in Paris toward the i ""“i
generally toward greater publication in English, while (Joh‘nn‘br.l Uni-
versity physicist I. 1. Rabi, a trusted science advisor, lobbied iur‘ll"-‘f’rp"'
rating science from nascent “West Germany” into co]iabm‘at]l:}ns with
nations of the North Atlantic Treaty Organization (NA’I'O). L

In order to accomplish Rabi’s goals, one needed German sctcnt:.sts.
The problem, of course, was reconciling the desire to have America-
friendly scholars in the universities when those very institutions had
been integrated into the Nazi infrastructure, staffed with party mem-
bers who should at the very least be dismissed from their positions,
if not tried for war crimes. (Of course some specialists, most notably
rocketry engineers, were “pilfered” by both the Soviets and Amcrican?'-)
The impact of denazification was massive, leading to rwice as many dis-
missals as had Hitler’s 1933 Civil Service Law, for the stcraighttorward
reason that there were many more Nazi party members in higher edu-
cation at the end of the war than there had been Jews in such positions
at the dawn of the Third Reich. The University of Heidelberg fired 72
instructors, Frankfurt 33, diminutive Erlangen 30 (representing a full
7% of its reaching staff ), and so on down the line."” The six remain-
ing major universities in the Soviet Zone—after two universitics, Bres-
lau and Kénigsberg, were ceded to Poland as Wroclaw and the Soviet
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Union as Kaliningrad, respectively—lost about 75% of their professo-
riate and roughly 80% of the adjunct teaching staff, a situation chat wa*
particularly aggravated in Berlin where many “clean” academics simply

decamped for the West. Over 85% of the faculty who were relieved of

their jobs never returned to higher education in the Soviet East."”

Reopening the universities was urgent, not only to return to a sem-
blance of normality, but also to train cadres who could rebuild the future
Germany (or, one should say, Germanies). The remedies in the Western
zones were highly varied owing to the reconstruction of the American,
British, and French zones as a federal republic, with education a tunc-
tion allocated to the various states (Lander, in German) to resolve a5
each saw fit."* The French, for example, recognizing their inability to
compete with the Americans politically or economically, emphasized
the benignity of their occupation by focusing on “culture,” rapidly re-
constructing the Kaiser-Wilhelm Institute for Chemistry in Mainz. "
The rector of Gortingen University after the war estimated that of the
sixteen universities and eight Technische Hochschulen (higher techni-
cal schools) in the Western zones, only six were relatively unharmed, six
could use 50% of their facilities, and the remaining eight were reduced
to 25%-30% of their prewar infrastructure. (Miinster, for example, was
80% destroyed, Munich 70%, and Wiirzburg 80%.) The British, in the
north, were faced with perhaps the greatest devastation, since the indus
trial Ruhr area had suffered countless bombing runs; nonetheless, they
opened all their universities by the end of 1945, beginning with un-
scathed Géttingen on 17 September and concluding with Kéln on 12
December.*

West Berlin represented a unique case; its encirclement by the Sovict
Zone promoted a greater degree of autonomy, leading to the most
thorough overhaul of the wartime and prewar educational system.*" The
crown jewel of these efforts was the establishment in December 1948
in the midst of the Blockade, of the Freie Universitic zu Berlin (the
Free University in Berlin) in Dahlem, a tree-lined, somnolent neighbor-
hood that lay right in the center of the American sector and had long
been home to an elite scientific tradition. (Fission had been discovered
there, for example, in 1938, and Fritz Haber's Kaiser-Wilhelm Institute
for Physical Chemistry was nearby.) The Free University was largely a
German-organized and German-run affair, and its linguistic emphasis
was strongly German. When, after a few years, foreign students trick
led in, they were required to take two semesters of German, and almost
all instruction took place in that language.”” Graduate students were
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admonished that “che dissertation must be written clearly and in good
German.”** Visiting scholars in the 19505, on the other hand, lectured
i a range of tongues—a Spanish art historian speaking in Spanish, i?ﬂd
many in the humanities lecturing in English. The Natural Sciences I'fac-
ulty, however, entertained almost exclusively talks in German, chh:r-
¢ntially hosting Germanophone Swedes and Americans (many of ‘h‘c"‘
¢migrés). American policy complemented the mostly grassroots (icr-
man effort. Instead of deputing American professors to teach in Ger-
many for short periods, preference was given for cycling German stu-
dents to the United States for study, an ironic inversion of the interwar
postdoctoral network that had been ruptured by Nazi promcols.“ )
Scientists active in occupied Germany recognized thar the transfor-
mations in their country—and especially the emerging spli
4 communist East and a capitalist West—was beyond their umtrol.:
“We are able to change nothing about this, and our journal [che Physi-
kalische Blitter], that counts the cohesion and connection of German
physicists as its noblest tasks, is entirely helpless against this develop-
ment.”"** In fall 1946, British authorities allowed the formation at Gor-
tingen of a renewed German Physical Society—die Deutsche Physi-
kalische Gesellschaft in der Britischen Zone. Max von Laue, as onc of
the “good Germans” who stayed within the Third Reich but did not
collaborate with the regime, was made its president, while Otto Hahn
was tapped for president of the Max Planck Society, the successor to
the Kaiser Wilhelm Society. Both Hahn and von Laue worked within
& West German context, and were—to the frustration of the occupy-
ing authorities—substantially less interested in punishing past political
“mistakes” than in reestablishing a scientific community.”® Other post—
World War I institutions were adapted to this new, constrained Ger-
many. The Notgemeinschaft was eventually transformed into the Gcr—‘
man Research Society (Deutsche Forschungsgcmcinscha[i). as a way of
providing federal money for research without working through insti-
rutions compromised by Nazi affiliations.”” Finally, new publications,
like the Physikalische Blitter and the Zeitschrift fiir Naturforschung,
leapt into the breach opened up by the delay in approving the denazi-
fied continuations of stalwart German journals such as the Annalen der

t berween

*“Die Dissertation muf! klar und in gutem Deutsch geschricben sein”
“Wir vermogen nichts daran zu indern, und unsere Zeitschrift, die den Zusammen-
halt und die Verbindung der deutschen Physiker zu ihren vornchmsten Aufgaben

zahle, ist gegeniber dieser Entwicklung vollig hilflos.”
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Physik and Zeitschrift fiir Physik.”® West German science lost much of
its international character. Foreign attendance at meetings of the Ger-
man Physical Society, for example, began to drop off in 1950.*” These
were now meetings in German and for Germans—well, one half of the
Germans.

Stalinizing (Sort of ) the East

The year of the Blockade, 1948, not only marked the onset of the rapid
differentiation of institutions that would make West Germany charac-
teristically “Western,” but also unsurprisingly represented the fulcrum
whereupon East Germany pivoted toward Stalinization. The German
Democratic Republic was crucial to Soviet designs for consolidation: it
was a non-Slavic gateway to the West, a showcase for socialist progress,
and an industrial engine that—after suitable reparations were bled out
of the Nazi rubble—could power the communist future.” It was also
the postwar satellite state that had the longest-standing educational
infrastructure, and therefore first SVAG and later the Socialist Unity
Party (SED)—the communist party that ran East Germany until its
collapse—instituted more widespread changes into higher education
there than anywhere else in the Warsaw Pact.” By way of contrast, the
chemical industry retained enormous continuities with its National So-

cialist predecessor.™

The general model was to make East German higher education
look like Soviet higher education, which had undergone its own Bol-
shevik transformation in the 1920s.” The consequences in East Ger-
many, after adjusting to the tremendous personnel purges of denazifi-
cation and simple outmigration, were remarkable indeed. From 1951
to 1953, there was a 463% rise in enrollments in the technical sciences
in German higher education. (Lest one consider that simply an adjust-
ment to postoccupation stability, the equivalent for the humanities was
only 112%.)"" The Prussian Academy of Sciences was also entirely re-
fashioned, shifting from an all-German honorific institution to a fully
socialist research academy by 1969. In part to counter the visible suc-
cess of the Free University, the Academy and the University of Berlin—
renamed Humbolde University—were endowed with massive resources
to promote research and collaboration with an eye toward technologi-
cal applications and cconomic growth. Comprising only 131 staff mem-
bers in 1946, the Academy’s payroll reached 12,923 by 1967, and almost
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doubling again by the moment of collapse in 1989.* ‘The East Germans
also erected a parallel scientific publication infrastructure to counter-
balance the torrent of periodicals and technical books emanating from
West Germany: separate professional journals begin to appear in 1951,
university journals the following year, and the year after that the ubig-
uitous Deutscher Verlag der Wissenschaften (German Publisher of the
Sciences).*

The linguistic hiccups that had hampered SVAG’s operation did not
magically disappear. Soviet officials neither knew much about German
education nor understood the language, so almost all negotiations hap-
pened in rudimentary pidgin, When Soviet experts came on lecture
tours, even well into the 1950s, they spoke in Russian before uncompre-
hending audiences; translators had to be rousted at the last minute.”
On the other hand, those East Germans who did master Russian could
attain significant professional advancement.™ There were, to be sure,
some benefits to the stubborn insistence of East Germans on speaking
German—it meant they could converse with West German colleagues,
blossoming into a vital conduit for the thriving East German specialty
of industrial espionage.”

Nonetheless, it simply would not do to have the Germans speaking
German to the exclusion of everything else. Science, like cmm‘nlmis‘m‘
was international, and surely it would be to the advantage of citizens
of the German Democratic Republic if they could access the tremen-
dous contemporary advances in Soviet science. In the case of socialist
friends, much like that of the capitalist enemies, the key to learning
whar the Soviers knew was learning their language. The Soviet leader-
ship was particularly keen to encourage this ambition throughout its
sphere of influence. Russian quickly became the first toreign language
taught in Eastern Europe. In Hungary, for example, cight years of Rus-
sian soon became compulsory and remained so until 1989. The same
was true everywhere else, with the exception of Romania, where Rus-
sian ceased to be obligatory in 1963; French returned to its traditional
place in Romanian education, being preferred to Russian or English by
60% of students. ™

East Germany was more like Hungary than Romania, and like Hun-
gary the obligation to study Russian did not imply actually learning it.
As always, some did become enthusiastic about the language, as in this
statement drawn from a proposal for a Russian-German dictionary in

1961:
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Russian is one of the leading world-languages. This fact is to be ex-
plained through the role of the USSR as a world power and the pres-
tige that it possesses thanks to its achievements and successes in the
political, scientific, technical, economic, and cultural arenas as well
as in the field of sports. The worldwide interest that is shown to the
Russian language grows constantly. Russian is first of all the most
important negotiating language of the socialist camp (COME-
CON, Warsaw Pact, etc.). The Russian language is of an entirely par-
ticular significance for the GDR. The necessity of knowing Russian
arises for a great part of the population of the GDR objectively from
the tight, constantly deepening cooperation and friendship with the
Soviet Union.* "

Attempts to institute Russian-language pedagogy began with the occu-
pation. SVAG established Slavic Departments in universities across the
Soviet Zone, with the explicit aim of producing a team of ready transla-
tors from Russian into German (not, generally, vice versa). Translation
was also the goal of the Academy of Sciences, whose Institu fiir Doku-
mentation began churning out renderings of Russian technical treatises
in dry German in 1954." One needs translators only when knowledge
of the language is lacking, and Russian did not seem to take (surely at
least in part because some identified it as the language of invading occu-
piers, and understood their own failure to assimilate it as a mark of resis-
tance). Nonetheless, efforts to inculcate the language persisted. In 1958,
the Academy of Sciences ran 22 courses with 215 participants; in 1962,
it was supporting 37 courses with 370 students.”” These were all indi-
viduals within the Academy hierarchy, and who therefore had passed
through higher education. That meant they should have already learned
the language, since in 1951 it became obligatory in universities, swell-
ing the rosters in Russian classes and generating administrative head-

*“Russisch ist eine der fithrenden Weltsprachen. Diese Tatsache ist durch die Rolle
der UdSSR als Weltmacht und ihr Prestige zu erkliren, das sie dank ihrer Leistun-
gen und Erfolge auf politischem, wissenschaftlichem, technischem, wirtschafilichem
und kulturellem Gebiet sowie im Bereich des Sports besitzt. Das weltweite Interesse,
das der russischen Sprache entgegenbrachr [sic] wird, steige stindig. Russisch ist vor
allem die wichtigste Verhandlungssprache des sozialistischen Lagers (RGW, War-
schauer Pakr usw.). Von ganz besonderer Bedeutung ist die russische Sprache fiir die
DDR. Die Notwendigkeit der Kenntnis der russischen Sprache ergibt sich fiir grofie
Teile der Bevolkerung der DDR objektiv aus der engen, sich stindig vertiefenden Zu-
sammenarbeit und Freundschaft mit der Sowjetunion.”
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aches.™ Yet it seems that Russian’s impact on the East was rather less
significant than English’s on the West, in large part because English was
also a high-prestige language in the GDR."

[n the archives of Humbolde University, the flagship of East German
higher education, one can find numerous traces of the struggle to drill
perfective verbs and instrumental cases into the heads of reluctant Teu-
tons, In a policy statement of 1957, “foreign language” collapsed into
“Russian language” instruction in the space of a breath:

For modern specialist training the knowledge of at least two world-
languages is indispensable.

From the viewpoint of the national interests of the German
people and of the further development and flourishing of German
science, technology, and culture, knowledge of the Russian language
is an absolute necessity for those training specialties at the universi-
ties and higher schools. In the same way it is important in the inter-
est of the development of German science, culture, and technology
that the scientific, technical, and artistic disciplines assimilate the
achievements of other peoples and acquire the knowledge of other

w b
world-languages.

As of 6 June of that year, instruction in Russian as well as another “Welt-
sprache” (here meaning English, French, Italian, or Spanish) was obliga-
tory, although Russian was substantially emphasized. (One should not
assume that the quality of instruction was particularly high. The archive
is lictered with complaints about the poor level of English teaching,
for cxamp]c.”) These languages, however, were not to be ll:il.l'f]t!d at
the expense of German. As at the Free University in the West, foreign
students—in the case of the Humboldt mostly from the Eastern bloc—
necessirared making explicit something that had been obvious since the
cighteenth century: “German instruction is obligatory for such foreign

““Fiir die moderne fachwissenschaftliche Ausbildung ist die Kenntnis von minde-
stens zwei Weltsprachen unerldflich. .
Vom Gesichtspunkt der nationalen Interessen des deutschen Volkes und der wei-
teren Entwicklung und Blite der deutschen Wissenschaft, Technik und Kultur ist die
Kenntnis der russischen Sprache fiir die an den Universititen und Hochschulen aus-
‘ubildenden Fachkrafte unbedingte Notwendigkeit. Ebenso ist es im Interesse der
Entwicklung der deutschen Wissenschaft, Kultur und Technik wld-lllg. daB sich .d":
wissenschaftlichen rechnischen und kiinstlerischen Fachkrifte die Errungenschaften
anderer Vilker aneignen und Kenntnisse in anderen Weltsprachen erwerben”
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students and will be taught in the firse year of study with six hours r
week, in the second year of study with four”" **

In 1956 the Humboldt administration commissioned a poll of
roughly 150 institutions and departments housed within its walls to 5.
what the most important foreign languages for the various branchs
of science were, in hopes of allocating its resources accordingly. Even
accounting for the biases in data collection and the obvious poliric)]
skewing of the results, this poll provides a unique snapshot of scicy-
tific languages in Berlin—once the epicenter of European science—
the moment the decline of German could no longer be ignored. Of tfe
100 responses returned, representing 87 disciplines, fully 64 selecred
English and 42 Russian as “absolutely [necessary|” (unbedingt) for m -
tery of the subject matter of the field. (The remaining numbers were 4
Latin, 17 French, 11 Greek, and 7 Hebrew. One should keep in mind
that the German Wissenschafi is a more copious term than “science
and that several disciplines selected more than one language.) Wihien
asked which languages were also “desirable” (wiinschenswert), anoch .«
23 added F.nglish—bringing the number up to the full 87—along win
35 Russian and 55 French. A potpourri of other languages graced
other category, including Iralian, Spanish, Danish, Swedish, Norw.
gian, modern Greek, Polish, and Czech. The results were unequivoca:
“In sum therefore the chief languages appear to be English 87 x, Russii
78 x, French 72 x, Latin 61 x, Ancient Greek 15 il

When zeroing in on the Faculty of Mathematical and Nacural Scr
ences, comprised of 17 disciplines, the picture was even more striking,
English was required in every single department, Russian was required
in eight and optional in the rest, and French and Latin trailed signity
cantly (required in three and two departments, respectively).” Add
ing the fifteen disciplines in the medical faculty raised the figures foy
Latin (required in 13), but also boosted English (required in cight)
the expense of Russian (only two).’" The most surprising feature of thes:
numbers is the enthusiasm for Latin, backed even by the chemists.

If German were going to survive as a language of science against the
tropical storm of Russian or the hurricane of English, whether in th:

*“Der Deutschunterricht ist fiir solche Auslandsstudenten obligatorisch und wicd
im ersten Studienjahr mit sechs, im zweiten Studienjahr mit vier Wochenstundes
erteilt,”

" Insgesamt erscheinen also die Hauptsprachen Englisch 87 x, Russisch 78 x, Franzis: o
72 %, Latein 61 x, Altgriechisch 15 x.”
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Proletarian East or the Bourgeois West, it was going ro need a different
strategy than simply business as usual. Unless, that is, the first-mover
eftect of having once been the dominant language of chemistry could be
exploited to maintain a foothold for German among the world’s scien-
tists. The solution might be to emphasize not cutting-edge contempo-
rary research, but rather the much less glamorous domain of the stodgy
reference work.

Shackled by Abstracts

No chemist has ever read the entire Chemisches Zentralblare, but for
well over a century not a single practicing chemist was able to conduct
research without it. Founded in 1830, the Zentralblatt was the oldest ab-
stract journal in chemistry, offering summarics of what its editors con-
sidered to be the most relevant chemical literature. In its very creation,
the journal embodied a dominant anxiety of scholars since at least the
Renaissance (and likely earlier): there was simply too much to read.™
Until 1907, when the American Chemical Society assumed control of
Chemical Abstracts, there was no plausible competitor to the Zentral-
blatt for controlling the torrents of chemical literature, and the Ameri-
can outfit did not become the leading abstract journal until roughly
World War IL. Thus, the Zentralblatt tracks in miniature the rise and
rhen eclipse of German chemistry, and of German as a scientific lan-
guage.

When the Zentralblart’s firse editor, Gustav Theodor Fechner, de-
cided to hang up his spurs in 1834, the journal included roughly soo
abstracts on 950 pages—a hefty tome, true, but also rather wordy ab-
stracts. The journal chewed up a series of editors in the middle years
of the nineteenth century, and also shed the references to pharmacy
included in its original title. In 1870, the year before the unification
of Germany into a powerful nation-state, the format and typesetting
were overhauled to account for the journal’s continued expansion. Be-
rween 1886 and 1887, for example, the contents ballooned from 860 to
1,580 pages, representing abstracts culled from 273 chemistry journals.
In 1895, sixty-five years after its inception, the journal seemed too un-
wieldy, too cowed by the mushrooming researches appearing in ever
Jarger numbers (and numbers of languages) to be continued as a pri-
vate business venture. The German Chemical Socicty agreed to bring
che journal in-house, and that is where it stayed as the German polity
itself underwent shock after shock. In 1929, in an article celebrating the
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Zentralblatt’s centenary, the language barrier was singled ou. *This
change will only succeed, even with the best intentions ofal| involvé (o
all of us in Germany, France, England, America, and in other Coungy;
devote more attention and industriousness to foreign h“gllages }:Ls:
Before World War I1, the journal had expanded again by almog, .m_
German chemistry may have been largely cut off from the reg, ofs' hr})“.
world during the Third Reich, burt foreigners still followed the globnl.
literarure through the Zentralblatt, edited by Maximilian Pfliick. )
the Hofmann Haus in Berlin. In 1944, 2 bomb careened into the hcul:1
of the building, leaving only rubble. In 1945, the last volume of thrx
Zentralblatt, already at the printers, appeared. The journal, ljke unify QL{
Germany, was dead. ‘
Like Germany, it would rise again, curiously schizophrenic, When
the fog of the postwar settlement began to dissipate, officials ang chem.

ists looked about them and realized that the Zentralblatt had gone ing
L8]

abeyance. It had to be revived, declared a top official at the Academy f

Sul.‘icnccs: “The reappearance of the Chemisches Zentralblatr i necessary,
if German chemical industry and research are to come up o speed”t 54
But how to do it? 'The Zentralblatt was a production of the Germap,
Chemical Society based in Berlin, but no one knew which occupying
power controlled it. The Society’s headquarters had been located i;i:
what was, in 1947, the British Sector of the city, but the editoria| offices
had been whisked away to the American enclave of Dahlem a¢ war’s
end. The publisher, Verlag Chemie GmbH, had also once resided in th
British Sector but had moved to the American because of war d;tmagc_
It seemed as though the Americans were going to sponsor the Zesz,/.
blart.”

The Soviets—or, rather, German chemists in the Soviet Zone_
begged ro differ. Since the Academy of Sciences was in the Sovier Sec..
tor and had on hand a group of former Zentralblatt collaboracors, i,
began to put out the 116th volume in 1946, although licensing red tape
held it up. In November 1946, the Americans granted Verlag Chemie
the authority to publish the journal; the following year the Academy
(under authorization from SVAG, issued on 1 July 1947) commissioned

"“Dieser Austausch wird auch beim besten Willen aller Einsichtigen nur gelingen,
wenn wir alle in Deutschland, Frankreich, England, Amerika und in den anderen,
Lindern den Fremdsprachen mehr Aufmerksamkeit und Fleif§ zuwenden”

""Das Wiedererscheinen des Chemischen Zentralblattes ist notwendig, wenn die

deutsche chemische Wissenschaft und Forschung in Gang kommen soll.”

d, if
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its in-house Akademie Verlag to do the same. What had once been one
unwieldy journal had now become two. “Until the resolution of the
matter, wrote Georg Kurt Schauer from Frankfurt am Main, solidly
in the American Zoneg, to the administration of the Akadm‘nic Verlag
in the Eastin October 1947, “which the allied command of the occu-
pying powers has reserved for itself, the strange state will continue tf.lat
one scientific journal will be published by two differenc publishers, with
rwo different editorial boards and staffs of collaborators, with the same
umbering of the volumes in the earlier traditional form.™ &

There was also a problem with Maximilian Pfliicke, editor of the peri-
odical since 1923, who had joined the Nazi Party in 1933. Denazification
officials sometimes went easy on individuals who joined for purely op-
portunistic reasons, and Pfliicke might have earned an exemption had
he been able to demonstrate the shallowness of his political conviction;
unfortunately for him, “he was also actively occupied in a fascist sense
during the Nazi regime.”"”" He could hold no public position—and
.ditorship definitely qualified—in the Soviet Zone. But the emergence
of the American Doppelginger softened opinions. “[NJow also upon the
existence of a published ‘Chemisches Zentralblare’ under an American
license, an official noted in 1948, “it scems to us especially important to
Allow Dr. Pfliicke to step in from outside in order to announce that our
journal is the old classic ‘Chemisches Zentralblate’ under the tried-and-
rrue leadership of 35 years.”"* Nazi or no, Pfliicke provided the sem-
blance of continuity which might confute the Americans’ claims.

‘The resolution might very well have resembled the macroscopic out-
come: a S::cming[y permanent division between East and West, with
parallel publications mirroring parallel societies. In the event, how-
ever, the chemists and scientific publishers opted in 1949 for what had
proven unworkable politically. There would be two Germanies, but one

-«pis zur Entscheidung des Falles, den die alliierte Kommandatur den Besatzung-
<michten vorbehalten hat, besteht der seltsame Zustand weiter, dass eine wissen-
schaftliche Zeitschrift von zwei verschiedenen Verlagen, mit zwei verschiedenen Re-
dakrionen und Mitarbeiterstiben, mit gleicher Bandzahl und Numerierung in der
¢ritheren traditionellen Form herausgebracht wird.”

t“hat sich auch wihrend des Nazi-Regimes aktiv im faschistischen Sinne betirigr.”
"“jerze auch auf das Bestehen eines unter amerikanischer Lizenz herauskommenden
‘¢*hemischen Zentralblatts’ erscheint es uns als besonders wichtig, Herrn Dr. PHliicke
nach aussen hin in Erscheinung treten zu lassen, um so zu betonen, dass unsere Zeit-
schrift das alte klassische ‘Chemische Zentralblatt’ unter der 35 Jahre bewihrten Lei-

rung ist”
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Zentralblatt. Hans Brockmann at Géttingen—an organic chemise who
had also joined the Nazi Party in 1933—and Erich Thilo of the Berlin
Academy erected a joint Zentralblatt, to start appearing as of 1 January
1950. The final compromise established PHiicke as the head of the East-
ern office, Eugen Klever as the head of the Western office, and Pfliicke
as the editor-in-chief, the whole affair organized as a joint Ease-West
production sponsored by the German Chemical Society, the Berlin
Academy of Sciences, and the West German Academy of Sciences in
Gétringen. (‘This at a time when West Germany refused to recognize
that the German Democratic Republic even existed.) Immediately.
Pfliicke and his collaborarors tackled the enormous backlog thar had
accumulared, and sixteen supplementary volumes had ro be prcparcd
between 1950 and 1954 to clear the docket for business as usual.”” By
1966, the Berlin Academy proudly lauded the Chemisches Zentralblatr
as its most important publication.® Three years later, it was dead.

The cause of death was both too many languages and one language
in particular, Chemists had worried about the mounting linguistic bur
den for decades, but by the mid-1950s even the stalwart Pfliicke won
dered whether one could maintain a monolingual abstracts journal in
a polyglot world. True, the importance of German was buttressed for a
few more years by the fact that chemists worldwide had to consule the
Zentralblatt, but preserving that German character imposed huge costs
One had to either tame the languages through selective ;lbﬁtl'acting, or
somehow defray the labor costs imposed by the gamurt of 36 languages
covered by the Zentralblatt.”!

The problem with the one language, English, was obvious, Betore
World War I1, a sizeable chunk of the world’s chemical output had been
in German. Now that English was swamping something approaching
65% of world publication in chemistry, the German labor force cither
had to be trained up in this one language, or Anglophone collabora
tors had to be brought on board—and it was hard enough to maintain
the delicate balance of East and West German cooperation in the years
before Willy Brandt’s Oszpolitik (1969-1974) began to normalize re-
lations between the Germanies. The American-run Chemical Abstraces
faced the inverse of this situation, as the mounting tide of English madc
their job linguistically easier cach year. In 1957, the Abstracts published
24,600 entries, 41.3% more than the same year’s Zentralblatt.* Two
years later, the seventy-year-old Pfliicke retired, and Heinrich Beresch
and Wilhelm Klemm attempted to bail out the ship. They succeeded
for one more decade. By the 1980s, the infrastructure that had been
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dedicated ro putting out the titanic abstract journal was folded into an
input service for Chemical Abstracts and a tee-for-service bibliographic
resource for il‘idllfﬂ:ry."J If reference works were the best hope to staunch
the hemorrhaging of chemical German, the Ease-West joint venture was
not going to get the job done. The West Germans would have to save
(;erman on their own.

The Beilstein Gambit

In a wide variety of contexts, West Germany assumed the burdens of
prewar Germany. The role of economic juggernaut, the center of intel-
lectual political culture, the guile and shame of the Holocaust—the
Federal Republic of Germany shouldered these as it embarked on the
cconomic miracle, the Wirtschafiswunder, of the 1950s. While English
began to assume an ever greater role in internal education within West
Csermany, the government attempted to keep some distance from the
Americans driving the development. If English had to be taught, it
was going to be British English, and Bonn also continued an assiduous
program of promoting the German language abroad that had started
with the nineteenth-century Kaiserreich.” Russian was a significantly
smaller concern, although no scientifically active country could com-
pletely ignore the language. The West Germans followed the American
cover-to-cover journals closely, and also set up some translation ven-
rures and review journals of their own to render Soviet achievements
icgible on the near side of the Iron Curtain.”” When West Germans
tlmught abour preserving German as a langungc of science, the enemy
was English, and the home of scientific English was now the United
States.

The makers of West German science policy undertook two major
metropole and, consequently, their language as an essential mode of
communication: one centered on personnel, and one on publication.
‘Today, the problem with personnel would be called “brain drain,” but
o one labeled it that in the 1950s. In truth, it was nor a new phenome-
non, but rather a continuation of the bleeding that had begun with the
cconomic crises of the 19205 and the 1933 Civil Service Law. German
scientists were leaving Central Europe and heading to sunnier climes,
};rincipzllly the United States; afterward, they tended to speak and
publish in English. The German Research Council estimated thart be-
rween 1950 and 1967, about 1,400 scientists were lost from West Ger-
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many through outmigration.®® Internal estimates by the Max Planck
Society—the leading research establishment in the country—were ever
graver: between 1957 and 1964, it counted 973 natural scientists Ou*t
of a total of 3,400 scientists and engineers who had emigrated to thf
United States alone.”” It seemed, however, that by 1968 the flow out had
been balanced by economic émigrés returning to assume jobs within
the Federal Republic.®® This was the result of an active plan to recruit
émigrés whenever high-level posts became available, securing the best
and brightest for German science.” ‘

That, however, would only preserve German-speaking science for
German speakers, How might one persuade foreign scientists to learn
the language? The obvious answer, to those at the Max Planck Society:
was to follow what had convinced past generations of foreign scientists
to learn German: provide them with a quality product they could ac-
cess only in the language. The most explicit instantiation of this strateg)
had its roots in Imperial Russia in the 1860s and 1870s, born of the very
characters we first met in the stormy priority dispute over Dmitrii Men-
deleev’s periodic system.

It is the tale of a man who became a book, a very large and important
reference work that became indispensible for practicing organic chem
ists for about a century. The man was Friedrich Konrad Beilstein, and
we first encountered him as an editor of the Zeitschrift fiir Chemie, the
one charged with translating Mendeleev’s Russian-language abstract
into German for foreign consumption, and who botched the affair by
entrusting it to a graduate student. Beilstein was born in St. Petersburg
in February 1838 to a family of German-speakers who had migrated
castward to try their fortunes in the growing Imperial capital. Raised
bilingually, he acquired several more languages during his later scien
tific training in the German states, eventually securing a post at the Uni
versity of Géottingen before he was summoned back to St. Petersburg s
Technological Institute in 1866, an offer he accepted to succor his family
after his father’s sudden death. Beilstein thrived in St. Petersburg: he re
tired with honors from the Technological Institute and was elected to
the Imperial Academy of Sciences in 1886. Yet it was a difficult environ.
ment for him— he felt isolated because of his German name, habits, and
language in an increasingly nationalist environment.”

He turned that isolation to good purpose, converting the organic
chemistry textbook he had been working on into an index of all
carbon-containing molecules that had yet been discovered, complere
with detailed properties and accurate citations to the relevant schol
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arly literature. The first volume of his Handbuch der organischen Chemie
(Handbook of Organic Chemistry) appeared in 1881, a two-volume be-
hemoth consisting of 2,200 pages and detailing roughly 15,000 organic
compounds.” It instantly brought him accolades from across Europe.
(Nearer to home, however, the nationalist gibes would not stop. As he
wrote to Heinrich Goppert in 1881: “Even zhe fact that my large just-
published Handbuch der organischen Chemie appeared in the German
language (buyers would be lacking for a Russian work) brought me the
censure of the patriots”””) Immediately, Beilstein rurned to work on
a second edition, which appeared in three volumes between 1886 and
1889. The third edition of 1893-1899, spanning 6,800 pages and an
additional 50,000 compounds, consisted of four tomes, and Beilstein
had had enough. There were too many new organic molecules being dis-
covered, the literature was unimaginably vast, and he was growing old.

So this project, begun as a lone venture by a Germanophone scientist
living in the Russian capital, was catapulted to the heart of Berlin. In
1896 Beilstein began to make arrangements for the German Chemical
Society to undertake the publication of future editions, and he deputed
Paul Jacobson, then 36 years old and soon to be appointed as the general
secretary of the Society, as editor.” Not everyone was happy with the ar-
rangement; Jakob Volhard, for example, argued that “[i]n my opinion,
one would better leave both the Beilstein and the Centralblatt to private
industry. But Beilstein was so hot and heavy for this plan that the fur-
ther editions would be edited by the Chemical Society that there was no
setting out of reasons against it[...].”" " Beilstein died in 1906, pleased
cthat his magnum opus would live on. In 1914 the Society in turn en-
trusted the printing of the fourth edition, due to contain all molecules
discovered before 1 January 1910, to the Springer publishing firm. That
same year, of course, the Great War erupted.

Amazingly, the war had very little impact on the progress of the Beil-
stein, as the book came to be universally known. By the middle of 1916,
the entire file of material for the fourth edition was assembled in 123

*“Selbst die Thatsache, dafl mein so eben erscheinendes groffes Handbuch der orga-
nischen Chemie in deutscher Sprache erscheint (fiir ein russisches Werk wiirde es an
Abnehmern fehlen), hat mir den Tadel der Patrioten zugezogen.”

“Sowohl den Beilstein als auch das Cenrralblact hitte man meiner Meinung nach
besser der Privatindustrie iiberlassen, Aber Beilstein war so Feuer und Flamme Fiir
diesen Plan, dafl die weiteren Ausgaben von der chemischen Gesellschaft heraus-
gegeben werden, es war kein Autkommen mit Griinden dagegen|. ..]”
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fireproof filing cabinets in Hofmann Haus (the same location 4« th <
Chemisches Zentralblatt), with a photograph of the entire manyger; Pt
for backup. ‘The first volume was sent to the printers that Novep, ber.
and it was completed by 1918 despite a paper shortage.” Though th .
Entente fumed abour the dominance of German science, Beilsteirs vy -
specifically cited in April 1918 as a reason why “a reading knowledg.
of German, with French if possible,” was required for a chemise, 76 Ars
atcempt to translate Beilstein into French in the interwar period se]s
destructed.”” As German chemists became pariahs in the wake of the
Boycott, Jacobson hoped that “[m]aybe it is granted to the 4ch e ;
tion[. . .] to assume for itself [the task] and thus help peoples to ¢y 4
closer to cach other on a common path in the pursuit of scienrif,
progress!”* ™ He died in 1923, three years before the boycotr was 1o
scinded. Jacobson’s long-time collaborator Bernhard Prager wag 1y61,
joined by Friedrich Richter, who oversaw the appearance of the fin., |
(27th!) volume of the fourth edition in 1937. The stormiest period o ¢
Beilstein’s existence was just about ro begin.

Prager was summarily dismissed in 1933 on political grounds; |,
died the following year. Six Jewish collaborators were also sacked.
and Richter feared he could not keep to his publication deadline 4.0
begged the board to postpone further dismiss:ll‘s until 1936. That year
and the following, four central employees and five additional worker-,
of Jewish extraction were fired. Losing 30% of its total staff (28 in 1o,
and 31 in 1937, including the editor) was crippling.” Richrer kept his
skeleton crew working throughout the war, although they abandone g
Hofmann Haus in 1943 because of air raids—presciently, given the dey
astation the following year that caught the Zentralblatt unawares— o1,
carried their library to Zobten, near Breslau in Silesia. The staff, buy-
dened by their massive library, then retreated before the encroaching
Red Army and settled in Tharandr until January 1945, when Soviet in,
cursions forced them back to Berlin. The Americans happily welcomed
them in July and set them to work. ‘

Beilstein moved into the former offices of the Kaiser-Wilhelm Insei-
tute for Biology. By 1946, the staft had been rcduced‘m a palery seven
people. In 1951 the rechristened “Beilstein Institute for the I,itcr;l;-lll-t.
of Organic Chemistry” had built up to a healthy complement of 5.

"“Vielleicht ist es der 4. Auflage beschieden(...], auf sich zu zichen und daran mirzy, -
helfen, daft die Vélker sich einander wieder in der Verfolgung des wissenschafilicher,

Fortschritts auf gemeinsamen Wegen niihern!
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newly settled far away from the Soviets and East Germans in Frankfurt-
Hochst, and moving six years later into the newly constructed Carl-
Bosch-Haus in Frankfurt am Main itself.* All of this cost a good deal
of money, and resources were hard to find in postwar West Germany.
As the official history of the International Union of Pure and Ap-
plied Chemistry (IUPAC) noted, “there was a widely held view that
these publications” —Beilstein and its sister for inorganic chemistry,
the Gmelin—“were regarded by some nations as spoils of war; thus it
was vital that the Union should take an active part in ensuring that the
whole chemical community could benefit from information gathered
by their editorial staff”*" The financial burden was massive, but the
clites who crafted science were convinced—just as they had been after
World War I, but with perhaps a greater degree of urgency—that Beil-
stein’s “role as a German bearer of culture abroad today is of especial
significance for us Germans|...].”*®

Beilstein could bring redemption, and who better to offer it than
Ortto Hahn, recent Nobel laurcate for the discovery of fission and a
‘good German” who had weathered the Nazi onslaught wich minimal
compromises to his good name. As the new president of the Max Planck
Society, Hahn was willing to adopt Beslstein if he could thereby stave off
the collapse of German as a scientific language. He wrote to the Min-
istry of Economy in 1952 for 83,000 Deutschmarks (about $177,000 in
2014 dollars—a princely sum in the circumstances) to be disbursed to
the Beilstein Institute. “Precisely the fact that a standard work of chem-
istry appears in the German language is of especial value for the return
to recognition of German in the scientific field,” he explained. “I have
often sadly had to notice that preciscly the retreat of the German lan-
guage at international congresses has in the end damaging cffeces for
the cconomy and for the image of Germany in general. It seems to me
therefore especially desirable that the Beilstein Institute, the leader of
which enjoys the greatest recognition and esteem, also receives further

support from the part of your ministry.”’ *

"“Fur uns Deutsche ist seine Rolle als deutscher Kulturtrager im Ausland in der heu-
tigen Zeit von besonderer Bedeutung|. . .]”

'“Gerade die Tatsache, dass ein Standardwerk der Chemie in deutscher Sprache
erscheint, ist fiir die Wiedergeltung der deutschen Sprache auf dem wissenschafi-
lichen Gebiet von besonderem Wert. Ich habe oft leider feststellen miissen, dass
gerade der Riickgang der deutschen Sprache auf internationalen Kongressen sich
letztenendes auch schidlich fiir die Wirtschaft und fiir das Ansehen Deurschlands
iiberhaupr auswirke. Es scheine mir deshalb besonders erwiinschr, dass das Beilstein-
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Hahn understood that working chemists needed to consult Be//-
stein’s hefty volumes constantly, and to do so they needed at lease o
modicum of German. A whole raft of handbooks were produced —
some in German, some in English, many bilingual—to teach the un
initiated enough “Beilstein German” to make headway.™ Springer dis-
tributed a slim 2,000-word dictionary free of charge.” In the end, one
English guide pointed out, “even students whose ability to cope wich
the German introduction is very meager will be found to have little dit-
ficulty with the technical vocabulary of the main part of the work "™ A«
long as Beilstein was indispensible, so was the German language.

But all was not quict on the European scientific-publishing front.
In 1950 Elsevier—Springer’s Dutch arch-competitor—announced thar
it was contemplating putting out an encyclopedia in organic chemis-
try, duplicating much of Beilstein, in English. (Ironically, the project
was itself an outcome of the exile of German chemists; fired and dis-
placed employees of Beilstein would form the core of its work force.
Hahn convened a meeting in Frankfure to discuss the implications and
insisted repeatedly that Beilstein must remain in German in order co
retain the support of his Society. “Besides,” he continued, “it would be
good if the ‘American boys’ at least still had in Beilstein the opportunic,
to practice German. Such a work would be good propaganda for Ger
many.”* " Dr. R. Fraser of UNESCO, who attended the meeting, also
insisted that “the Beilstein in any event will be published in the German
language. Not just for the reason that thus the ‘American youth’ will
learn German, but because Beilstein has always been a German under-
taking and it belongs to the German language.”' ™ Richter, the Third
Reich’s Beilstein editor and now also West Germany’s, lamented tha
“interest in and knowledge of the German language abroad has greacly
fallen off” Would Beilstein save scientific German? “In theend,” he cop
tinued, “decisive for the sales of the Beilstein Handbuch is however th

Institur, dessen Leiter international grosste Anerkennung und Wertschiitzung
geniesst, auch von seiten Ihres Ministeriums ¢ine weitere Unterstiitzung erfihre”
"“Ausserdem waere es gut, wenn dic ‘American boys’ wengistens noch im Beilstey;
Gelegenheit haetten, sich in der deutschen Sprache zu ueben. Ein solches Werk wae o
cine gute Propaganda fuer Deutschland.”

tder Beilstein auf alle Faelle in deutscher Sprache gedrucke wird. Nichr gerade qy
dem Grunde, damit die ‘amerikanischen Jungens’ auch Deutsch lernen, sonder,

weil Beilstein immer cin deutsches Unternchmen gewesen ist und es zur deutsebop,

Sprache gehoert”
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high quality that will retain for the Handbuch its uniqueness and indis-
pensability.”"* Beilstein would remain German.

Until 1981, when it was decided to render all future volumes of Beil-
seein in English.” By then, the Beilstein Institute had expanded to a staff
of 160, 110 of whom possessed a PhD in chemistry, and their work was
supplemented by roughly 350 outside contributors (mostly West Ger-
mans) who had a higher degree in chemistry. These individuals under-
stood the shape of the chemical literature, saw the almost miniscule
contribution that appeared in German, and bowed to what scemed in-
evitable. On 1 April 1978, Reiner Luckenbach succeeded H. G. Boit as
cditor of Beilstein, and he moved what had been a personal project of
a nineteenth-century subject of the Tsar into an avatar of the digital
age.”! Beilstein was plagued by delays and exorbitant prices as long as
it stayed a serial monograph. Shifting, albeit slowly, to an electronic
search engine resolved a host of orthographic and especially language-
barrier difficulties and made the high price tag—Dby the 1990s, it cost
more than $30,000—worth the investment,” In 1998, a chemist who
had been using Beilstein for decades applauded the transformation;
while piccing togt:l:hcr the components of a reaction had once been a
tiresome slog through hardbound volumes, “now those activities take a
few seconds, because the database is computerized and the information
is essentially all in English.””

Gotrerdimmerung

One would not recognize in today’s Beilstein any of the traces of this
long and complex trek through the history of scientific German. Afer
the end of the Cold War, with the breaching of the Berlin Wall in
November 1989 and the reunification of Germany the following year,
the Beilstein Institute remained in Frankfurt am Main but the entire
enterprise “remade itself into a commercial venture, and it is run as a
Lusiness, in a most businesslike manner,” to quote one commentator,
Virtually nothing but the name and high quality are the same after
this massive reorganization effort.”” While it had once been funded by
Springer and the German state, the efforts of the Institute were now en-

*“das Interesse an der deutschen Sprache und ihre Kennenis im Ausland sehr zuriick-
gegangen seien. Letzten Endes entscheidend fir den Absatz des Beilstein-Handbuchs
Lei aber eine hohe Qualitir, die dem Handbuch seine Einmaligkeit und Unentbelr-

lichkeit wahren werde”
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tirely controlled by a private company, Information Handling Systems,
complete with a new bureaucratic structure. The name of the informa-
tional service changed accordingly. With full computerization, the sys-
tem was dubbed “CrossFire Beilstein,” and in 2009 its content was sub -
sumed into Elsevier’s “Reaxsys,” its German origins subsumed within
trademark neologism of the age of globalization.

The stories in this chapter have been episodic, tacking between insri-
tutions, publishing ventures, abstract journals, and countries, bur each
occupied the same territorial space, often only a kilometer or two apart
in the center of the city that defined for much of the Northern Hemi-
sphere the meaning of “Cold War” Told through the eyes of scientises
who (for the most part) sincerely believed that they worked above ide-
ology and outside of narrow geopolitical interests, the narrative dif-
fers from conventional stories of the Cold War. There aren’t many spic«
and there is surprisingly lictle overt grandstanding, but nonetheless th«
choices made by Otto Hahn with Beilstein, the East German acaden
with the denazification of Pfliicke, the universities East and West -
they struggled to staff their courses and simultaneously adape to a new,
post—Third Reich Germany (and, eventually, Germanies), relate a story
of Europe for the modern age. Scientific German provides a less dra-
matic take, granted, than John Le Carré or Ian Fleming might have,
but perhaps that is because the ordinary life of scientists attempring ¢,
reconcile with the past, communicate with their present peers, and plan
for the future represents the lived reality of the Cold War for the vas:
majority.

Not only was the state of scientific German hard to characterize
by the end of the 19705, so was German itself. Always a pluricentric
language—think of the distinctions between German in Berlin and ir,
Munich, in Dresden and in Kéln, not to mention Austria (S;l!zburg vs.
Vienna), Switzerland, Lichtenstein, Pennsylvania German, and so on—
the surprising stability of the Cold War prompted discussion of the diyi
sion of German itself. A vigorous sociolinguistic debate grappled wich
the question of whether East and West German were becoming tw,
distinct dialects or even languages. Given the ideological context of the
times, it is unsurprising that characteristic patterns emerged, with East
Germans highlighting variations not only in lexicon but also in syntax
to argue for the development of a distinctive socialist culeure, and Wes;
Germans attempting to minimize these as unimportant variations in
the face of a common linguistic bond.”® By the 1970s, this debate had
become like the Cold War: static and without resolution.
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The fuzzy national status of German—in the postwar period, it was
an official language in six countries and enjoyed subordinate (minority
or regional) status in Belgium, Italy, and Namibia besides—was to some
extent an advantage. German was a capitalist language, as represented
by the Federal Republic. It was a socialist language, as evidenced by the
Democratic Republic. It was politically neutral, thanks to Switzerland.
It enjoyed, therefore, a marked capacity to serve as a passport between
different worlds, facilitating a resurgence of the language as a vehicle
for international trade.”® For many, however, hopes for the rehabilita-
rion of the language to its former international dominance rested with
science, for this was an area (unlike politics or economics) where Ger-
man dominance was not resented in the contemporary world, and in
which the achievements of the past retained value, The rare oprimistic
article proclaiming a renaissance in German to lie right around the cor-
ner would always cite science—the Max Planck Society, the excellent
universities, the prestigious journals and publishers—as the vehicle for
future growth.” More realistic sociolinguists, however, recognized that
the state of German in the sciences was locked into a zero-sum rela-
rionship with English. As Ulrich Ammon, the foremost scholar of the
present-day status of German as a scientific language, noted in 1990:
“the ground lost by German has been gained virtually exclusively by
English.”” There is no other place to bring our story to conclusion than
rhe language in which it has been written.



CHAPTER 11

Anglophonia

‘The language in which we are speaking is his before it is mine. How dif-
ferent are the words home, Christ, ale, master, on his lips and on mine! 1
cannot speak or write these words without unrest of spirit. His language,
so familiar and so foreign, will always be for me an acquired speech. |
have not made or accepted its words. My voice holds them at bay. My soul

frecs in the shadow of his language.

1
JAMES JOYCE

On New Year’s Day, 2012, science reached the end of its Latin. As of
that date, the International Code of Botanical Nomenclature, the offi-
cial record of plant species, declared as no longer obligatory the long-
established practice of requiring not only that the Linnacan binomial
classification, but also the description of candidates for new species
(how many stamens, the shape of the leaves, and so forch) be in Lacin,
You could still submit descriptions in Latin if you wished—perhaps to
keep up skills from primary school, or to continue a pleasant association
with the classicists across campus—but from this date onward English
would also be acceprable. Descriptions in Latin became a requirement
in 1906, in response to a request by Spanish botanists to allow their [an-
guage as legitimate for botanical diagnoses alongside French, English,
German, and Italian. The reaction was predictable: to avoid an incipient
Babel of too many languages, the international organization insisted
upon the language of the Romans, perceived as neutral. The custom was
reaffirmed in Article 37 of the International Code, published in 1961.
And now, in 2012, Latin was perceived as unwieldy and backward, and
the new language of neutrality was one of the very tongues the Spanish
delegates had protested: English.” This outcome is probably no surprise
to you. The only question is why it took so long,

‘Today, English is not only the dominant form of international scien-
rific publication and oral communication at conferences and in multi-
national laboratories—it is almost always the only language of such
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communication. There are many ways to illustrate this, from grabbing

your nearest scientist and simply inquiring to perusing the shelves of

scientific journals in any technical library, but the quickest way of sur-
veying the extent of the transformation is with numbers. As in the graph
presented in the introduction, the evidence of the past half century i«
unequivocal. If one counts the cover-to-cover translations of Soviet
journals as “English” articles—and one really should, since this was
how most Soviet science was consumed abroad—then already by 1964
fully 81% of the physics literature appeared in English. More conserva-
tively, Chemical Abstracts recorded in 1980 that 64.7% of the articles ir
abstracted appeared originally in English, 17.8% in Russian, and 5.2,
in Japanese, followed by smaller numbers in German and French (with
Polish next in line, at 1.1%), a dramatic transformation from the triumyi-
rate that had opened the twentieth century. Between 1980 and 1996
German dropped from 2.5% to 1.2% across all the natural sciences and
Russian equivalently moved from 10.8% to 2.1%; English, on the other
hand, had jumped from 74.6% to 90.7%.” That data, however, does not
fully take into account the consequences of the collapse of the Sovier
Union or the globalization of China and India. It is hard to measure
the total output now, but in elite journals across the natural sciences, no
matter the country of origin, well over 98% of publication—a sum that
has, recall, been steadily increasing over time—is in English." There is an
absolute flood of natural knowledge being produced in alanguage once
confined to the southern part of one particular island in the North Sca.

It is not just a question of how much English, but also what kind ot

English we are talking about. English, like any other language, shows
enormous (and constant) diversification and divergence, differenti-
ated by geography, social class, race, and other factors. These distine
tions range not only from the obvious markers of accent 01“wm'd choice
(“flac” vs. “apartment”), but to dramatic rearrangements of syntax. That
is, the tension we have cxp]orcd between opting for “identity” (CX[}J‘U'\\-
ing yourself in the idiom most comfortable to you) and “communica
tion” (attempting to reach the broadest audience possible) remains an
issuc for English speakers even when talking to others who speak osten
sibly “the same” language.” If you believe thatall® English” speakers are
mutually intelligible, you need to get out more. .

Nonetheless, there is a “standard” English that facilitates commuy
nication around the world, although it is not regulated by any official
state body as in the case of French or Modern Hebrew, and the English

spoken and written by scientists is an even more rigorously standard
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ized and specialized variant.” The peculiar features of international sci-
entific English, the particular history of its emergence, and the impact
ofits growth upon the other dominant languages of science, are the sub-
jects of this chapter, concluding the history of scientific languages we
have traced through the centuries. It seems that the oscillation between
communication and identity seems to have settled, for the present, very
definitively upon the “communication” side of the spectrum. English’s
rise has received its greatest push not from native speakers, but from
non-native Anglophones (the majority of scientists and engineers in the
world) using the language to reach the broadest audience. This has hap-
pened largely because English has come to be seen—rather surprisingly,
given its history—as a “neutral” international mode of communication,
whereas using French or Russian or Japanese is interpreted as a gesture
directed at domestic audiences. This perception of neutrality has been
the engine enabling English’s omnipresence in international science.

How Widespread Will English Become?

The development of English—from the arrival of Angles and Saxons
ro the British Isles, the intermixing of Scandinavian influences due to
Viking invasions, the Norman conquest of 1066 and the grafting of
I'rench forms onto the dominant Anglo-Saxon, the constant presence
of Latin (from Roman centurions to medieval monks), down to the
flourishing of Geoftrey Chaucer’s Middle English and William Shake-
speare’s Modern English—has been extensively studied, and this is not
the place to rehearse well-worn milestones.” Alchough one might pre-
sume that the position of English in the world today is most heavily
indebted to imperial expansion, it is rather the case, as linguist Robert
Kaplan has observed, that “the spread of English is a relatively modern
plwnumcnon:[. . .] most of the spread has occurred since the end of
World War IL™ The rise of English not only in the sciences but in other
areas actually postdates the high-water mark of the British Empire in
the eighteenth and nineteenth centuries.

For most of the period when the speaker base of English was cen-
tered in Britain, the prospects for its diffusion were not particularly
rosy. In 1582, Richard Mulcaster, often considered the founder of En-
glish lexicography, sadly noted that “[t]he English tongue is of small
reach, stretching no further than chis island of ours, nay not there over
all.”” A century later, after Britain's first wave of overseas colonization,
there were only an estimated eight million speakers of the language



296 CHAPTER ELEVEN

worldwide."® Foreign correspondence, both mercantile and diplomatic,

took place in the dominant vehicular languages of the early modern

age: Latin, French, and Dutch. As late as 1714, when the posthumous
edition of French linguist Giovanni Veneroni’s dictionary of the chiet
languages of Europe was published, English was not considered impor-

tant enough to include beside French, German, Italian, and Latin."

Later, provinciality was displaced by an abiding certainty that French-
speakers and German-speakers (let alone the rest of the planet) would

not accede calmly to the enormous advantage the global spread of En-

glish would give to British and American national interests,"”

Geopolitics was one strike against English’s dominance; another,
perceived by many to be much more serious, was the sheer difficuley
of the language. English was too hard to be global. In 1886, Scottish
phonetics pioneer Alexander Melville Bell—whose much more famous
son and namesake is credited with the invention of the telcphonc-
published an ambitious pamphlet entitled World-English. Writing in
the shadow of ever-growing Volapiik, he was mostly optimistic: “No
language could be invented for International use that would surpass
English, in grammatical simplicity, and in general fitness to become the
tongue of the World. The only drawback to extension of English has
been its difficult and unsystematic spelling”"* Orthographic reform
could remove the final roadblock—although the sheer bizarreness of
his proposed new letters to represent specific sounds (which I would
love to reproduce but am prevented by typographic constraints) may
give the modern reader pause. (It is striking, in fact, how rarely spell
ing comes up as an obsracle in contemporary discussions of scientific
English, probably largely because the lexicon is so circumscribed for
cach subdiscipline.)

The much more common diagnosis of English’s difficulty stressed
the sheer variety of words covering similar notions, and the prolitera-
tion of grammatical exceptions that often obscured what boosters saw
as the tongue’s essential simplicity. The most prominent critique in
this direction was C. K. Ogden and L. A. Richards’s Basic English. Ac-
cording to Richards, among the leading literary critics of his genera
tion, the idea occurred to Ogden while the two were writing their book
on semantics, The Meaning of Meaning."" While exploring definition
of various abstract terms, Ogden was struck by “the fact that whateve;
you are defining, certain words keep coming back into your definitions.
Define them, and with them you could define anything.”"” The solu-
tion to a universal language might be to preserve the simple grammar
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of English—no gender, limited agreement, fixed word order—and cap
the vocabulary.

Basic English, Ogden and Richards would insist, was nothing more
than English with fewer words, 850 to be exact: 600 names of things,
150 names of qualities, and 100 “operations,” a catch-all category that
lumped verbs together with prepositions.'® Basic English, Ogden pro-
claimed, “is an English in which 850 words do all the work of 20,000,
and has been formed by taking out everything which is not necessary
ro the sense. Disembark, for example, is broken up into gez off a ship. 1
am able takes the place of I can; shape is covered by the more general
word form; and difficult by the use of hard.”"" Richards—the St. Paul for
Ogden’s language—held that 850 was the perfect number: “It would be
easy to cut Basic English down to so0 words, but then it would depart
from Standard Usage and at the same time the strain of making the
limited language cover the needs of its users would increase prohibi-
tively”" Perhaps, but is “umbrella” essential? Is “dance” superfluous?
Ogden and Richards were inflexible about the core vocabulary, but they
admitted that specialist activities—importantly including science—
demanded supplemental vocabularies, which could be added on to the

basic word list or simply defined upon their first use in terms of the
original 850."

According to its advocates, Basic English solved every difficulty that
beser English. First, it was “not greatly different from ordinary stan-
dard English.”*" This meant that, unlike a pidgin or simplified lan-
guage, there was nothing to unlearn in moving from Basic to Standard
English—the former was a proper subset of the latter; nothing that was
grammatical in the first would be unintelligible to native speakers. Sec-
ond, by quickly enabling students to maneuver with the language, it
would lessen feelings of “intellectual, technological, or other domina-
tion” by English speakers.” That said, in 1943 the British War Cabinet
began active promotion of Basic, which they hoped would prevent the
disintegration of the language into pidgins and dialects as the British
Empire continued to occupy disparate regions of the world. Basic En-
glish, under the active personal promotion of Richards, even had a dis-
tinguished career in Republican China before the Japanese invasion at
the start of World War 11,

Basic English did not lack for contemporary critics. One of the most
forceful arguments came from Lancelot Hogben—British biologist,
statistician, and science popularizer with a knack for languages. “With
due recognition of [Ogden’s| unique achievement,” he wrote, “itis there-
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fore important to state charitably at the outset why Basic was bogus.” .
The answer was what he called “mnemonic load.” While Ogden and
Richards claimed they could minimize learning difficulties by reducing
vocabulary, was replacing “belittle” with “make light” and "manifesc”
with “come to be” really a savings? For a word, one must now memo-
rize a compound phrase. The real work lay in the metaphors behind
the words, a point essentially conceded by Richards, who noted that it
must not for a moment be supposed that Basic leaves it to the learner
to invent and experiment with these metaphors at random. The greae-
est part of the labour of producing Basic did in fact go to the thorough
inventory of these metaphors.”** More sniping followed: Basic sounded
wooden; it functioned as a pidgin; it was helpful for reading but nor
writing or speaking; it did nothing for pronunciation; and it merely
delayed the inevitable need to learn English.* If English was inhibited
because it was too hard, too verbose, too difficult to spell—then Basic
English would not help.

It was not obvious even in the wake of World War 11 that English
would take over the way it has. In a history of “scientific English’
penned in 1947, a curmudgeonly author anticipated the continuation of
the triumvirate: “Thus it is that every scholar today is trilingual, perhaps
lamely so but still struggling valiantly toward that end. Three instead
of one linguac francae for science are a burden.”** And even those who
recognized that English was on the rise—and a cursory examination
of abstract journals would tell any scientist chat, as of September 19.49.
57% of all scientific articles were published in English—there were still
fears that “Russian, Chinese, or Urdu” would eventually supplant this
dominance.?” With the benefit of hindsight, we know this did not hap

pen. Not by a long shot.

When Did English Come to Seem Inevitable?

It is broadly assumed that the greatest hostility to the omnipresence
of English is based in Paris, a reasonable inference based on the visi

bility of excoriations of English by politicians and intellecruals in the
Fifth Republic. Yet even as far back as 1982, the dominant attitude in
French scientific periodicals toward the growth of English publishing
was resignation. “Despite the fact that French is still the language o1
scientific work in West Africa, in the countries of the Maghreb, in Que

bec, and in certain francophone European countries,” noted a special
commission of the Comptes rendus, the journal of the storied Académie

Anglophonia 299

des Sciences, “English is today the international language of science;
it could become its sole language very soon.”** The commission won-
dered then—and some French commentators have continued to pon-
der today—whether there was even any point in maintaining French-
language scientific journals, dressing up as serious research what might
be better understood as “popularization.”* When did such views be-
come reasonable to their proponents? When and why, that is, did 7ox-
narive speakers of English begin to see the position of English in the
sciences as a fait accompli?

One dominant factor is the sheer size of the scientific vocabulary in
English. There are more words in English dedicated to the various sci-
ences than for any other function, as a casual glimpse on almost any
page of a reasonable dictionary will make abundantly plain.* (There
are also more scientific words in English that have at least partly An-
cient Greek roots than there are words in Ancient Greek.”) The size of
the vocabulary not only indicates that it is possible to conduct research
in any science in English; with each word that is developed for English
alone, it becomes harder to repeat the Russians’ accomplishment from
chapter 3 and engineera scientific language in, say, Tagalog or Swahili or
Malay. One would need to develop a standard term for every scientific
notion, publicize it, and get it into use. The cost of this, as well as devel-
oping the full complement of publishing houses, is overwhelming, even
increasingly for languages like German, which have a healthy scientific
vocabulary of their own.™

For most scientists, the sharpest evidence of Anglification has been
in the contents of scientific journals, the main outlet by which find-
ings about the natural world are disseminated. The pattern has become
so routine as to be almost cliché: first, a periodical publishes only in a
particular ethnic language (French, German, Italian); then, it permits
publication in that language and also a foreign tongue, always including
English but sometimes also others; finally, the journal excludes all other
languages but English and becomes purely Anglophone, regardless of
whether it is published in Milan, or Marseilles, or Mainz, or Mexico
City. As one (English-speaking) chemist put it: “[O]nce an editorial
committee decides to allow the use of English in the pages of its jour-

““Bien que la frangais soit encore la langue de travail des scientifiques en Afrique
oecidentale, dans les pays du Maghreb, au Québec et dans certains pays curopéens
francophones, 'anglais est dés aujourd’hui la langue internationale de la science; elle
pourrait devenir trés prochainement sa langue unique.”



300 CHAPTER ELEVEN

nal, it finds that it has invited a cuckoo into its nest thar Pushes ¢}
native fledglings aside.””” Foreign publishers, adjusting to copyedigin e
and production in English, have incurred higher costs in hiring cdiun-t:
with the obligatory native or near-native English skills,* Often, bur nu!’_
always, the name of the journal changes as well, the bland Englig}, Ay
ker hiding any trace of the national origin of the periodical. A geqpp.,
shot su rvey will suffice: Die Heidelberger Beitrige zur W[z'rwm{ggé{, tirscd
Petrographie, tounded in 1947, became Contributions to fk{irze;nZOgy -
Petrology in 1966; Mineralogische Mittheilungen, F‘oundcd in 18-, be-
came Mineralogy and Petrology in 1987; Zeitschrift fiir ?Eerp;_y{-f,(,[y pic,
which published 100% of its articles in German in 1950 (zllthough iin—
glish, French, and Italian were acceptable), began to shift ¢ I’I“..nglig}]_
already in 1955, and changed its name to Ethology in J:lnu;u-y 1986; the
storied Annales de UInsitut Pastenr became Research in [mmmzr)[ﬂ@' in
1989; the Mexican Archivos de Investigacion Médica transitioned g;ad =
ally in the 1980s into the Archives of ‘Medical Research; the Ay, fiir
Kreislaufforschung is now Basic Research in Cardiology; the '/.,c!r_u-j_’},‘,-f_,
Siir K. inderbeillunde is now the European Journal of Pediatrics; ¢, T
enterologia became Digestion; and the official organ of -':h‘-'_]il})illlcﬂc So
ciety of Plant Physiologists is called Plant and Cell Physiology.*s

Simply relating a list of titles does not, however, give a sense of how
this transformation was experienced by the non-Anglophone contriby-
tors to these journals. An instructive case in point is 1’){)«-};(,{({[{;"‘-(-z,‘,
Forschung, founded in 1921 by Kurt Koftka ;md‘ several other giants of
German psychology, which rechristened itself P-"."”"“”K‘:"‘” Research
in 1974, adding the subtitle “An International Journal of Perceprioy,,
Learning, and Communication.” The transition to a fully English jour-
nal had been in the cards for a while. In 1971-1972, the journal put,-
lished 24 articles, 13 of which were by German-speaking authors, yer 15
of the articles appeared in English and only six in (;cr{nan. Only cight
of the English articles displayed German abstracts. A‘f‘tcr the language
change, German abstracts atrophied. Examining the “Instructions for
Authors” published in the journal’s paratext gives some indication of
why. In Psychologische Forschung, potenti al contributors were informed.
in German, that “Contributions will be accepted in German, English
and French. It is requested that manuscripts be composed 7z Enelish
as far as possible”" (emphasis in original); but in Psychological Research

*“Es werden Beitriige in deutscher, englischer und franzésischer Sprache angenom -

men. Es wird geberen, die Manuskripte miglichst in Englisch abzufassen”
+ES 2
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the English-language equivalent declared: “Papers should be preferably
written in English” and also that “[e]ach paper should be preceded by a
summary of the main points. . .. Papers in French and German should
also have the title and summary in English.” Werner Traxel, an irate
Germanophone psychologist, wrote to the publisher in April 1975 and
asked whether, as the instructions implied, the journal would still ac-
cept German articles, and if so whether they would facilitate a trans-
lation into English. An editor responded that English articles were
strongly encouraged, and thart if Traxel felt uncomfortable in the lan-
guage “[plerhaps you have an English-speaking colleague who can be
helpful to you in the translation. Insofar as this is not the case, in excep-
tional cases there is the possibility of sending the manuscript ro an edi-
torof the journal who lives in Germany . . . to proofread the English.”* *
A linguistic tradition in psychology was at an end, and no resources
were provided to guide stragg]cm into the new standardized scientific
communication,

Standards demand conformity. Just as there had earlier been manual
upon manual to teach Anglophones how to read chemical German or
technical Russian, new handbooks instructed scientists in “scientific
English,” all published, natiirlich, in English." ‘That is, if you wanted,
like most researchers in Helsinki, to compose your articles in English
instead of having them translated (expensively) from Finnish, you had
to be fluent enough in English to fully comprehend the guide chat
would help you accomplish your goal.™ The format of scientific articles
had, over the past two centuries, become increasingly regularized until
it reached its homogencous postwar rubric of Introducrion, Meth-
ods, Results, and Discussion (IMRAD); this much was obvious.” Less
apparent but no less real was that the English too had compressed to
very limited variation. Scientific English, even more so than scientific
French and German, was characrerized by a uniformity of style: “rela-
tively short, syntactically simple sentences containing complex noun
phrases with multiple modification, verbs in the passive voice, noun
strings, technical abbreviations, quantitative expressions and equa-
rions, and citational traces”* The standard English of scientific prose,
distinct from the “standard English” of Hollywood and the financial

*“Vielleicht haben Sic einen englischsprachigen Kollegen, der Thnen bei der Uber-
serzung behilflich sein kann, Sofern dies nicht der Fall ist, besteht in Ausnahmetillen
die Méglichkeit, das Manuskripr an einen in Deurschland lebenden Herausgeber der

Zeitschrift ... zur Uberpriifung des Englischen zu senden.”
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press, amounted to a new dialect for nonnative speakers (and for narive
speakers too, as anyone who has attempted to write scientific prose has
learned).

Alongside the hegemony of English in written science, its promi-

nence in spoken science as, in most instances, the only language of

international scientific conferences, is just as striking, and substantially
more burdensome. Translation is expensive, and so only manageable ar
selected large meetings; most scientific gatherings are of smaller scale
and take place without the benefit of professional interpreters.”’ This
difficulty is exacerbated by the fact that many native speakers of English,
unaware of the height of the language barrier or its radical asymmetry,

often make little to no accommodation to the linguistic capacities of

their audience. Although most international scientists consistently self-
identify English as their best foreign language, multiple studies indicarte
that nonnative speakers are “handicapé par la langue” in oral commu-
nication,”

Science policy makers in traditionally strong scientific countries
have been making significant adjustments to this emergent Anglo-
phone world for decades. Japanese researchers functioned since the
mid-nineteenth century with the knowledge that they would need
some vehicular language besides Japanese if they wanted to be under-
stood abroad, a need also reflected in a tradition of publication in Euro-
pean languages as well as Japanese (especially for graphs and figures).
Now English is the chief language deployed. RIKEN, Japan’s premicr
research institute, reported the publication of just under 2,000 research
reports in English, but only 174 in Japanese in 2005, and even domestic
scientific gatherings are using English."

Anglophonia is starting ever carlier, saturating education at lower
levels. The Jacobs University in Bremen, Germany, offers all of its in-
struction in English. In a newspaper interview, an undergraduate bi-
ology student who studied E. coli was excited by this development. 1
find it convenient that there is a single leading scientific language” he
told reporters. “Only when I tell my grandparents about my studies does
it sometimes become complicated. Then Ihave to translate twice—first
from scientific language into lay language, and then again into Ger
man.”" In fact, “English was one of the chief reasons for me to begin
my studies at Jacobs University. Because I definitely want to go into re-

*“Ich finde es angenchm, dass es cine einzige fithrende Wissenschaftssprache gibt
[...] Nur wenn ich meinen Grofeltern von meinem Studium erzihle, wird es manch-

Anglaphonia 303

scarch, and as we all know everything there runs in English.™ " In about
half of the international bachelors programs for the German Academic
Exchange Service (DAAD), education is exclusively in English, while
460 of 640 International Masters Programs in Germany use English as
the exclusive language, up from 250 in 2007. Advanced science students
are obligated to use English-language textbooks regardless of the lan-
guage of instruction.” Already in the 1980s, cight German universities
permitted scholars to submir dissertations in English, and this is now
essentially universal in the natural sciences and increasingly common in
the social sciences and humanities.*® As a consequence, as a manifesto
of academics declared in 2005, “the use of the English language conveys
the impression that in Germany one can no longer formulate and ex-
press ideas as before. Students and scientists would prefer to study, re-
search, and teach in the Anglo-American original than in such a coun-
ey A
As a final illustration of the ubiquity of English, consider the stories
of an admittedly biased population: Nobel laureates in Chemistry in
the twenty years since the collapse of the Soviet Union. Between 1992
and 2011 there were 45 laureates, and of course this limited sample is
profoundly unrepresentative. In fact, they were awarded the prize be-
cause their work was deemed exceptional, and many of them led unusual
carecrs. lt is il“pOl.'tilI].t o rﬂ'nlﬁ:l"bcl’ t]‘lat thCSC SCi.Cn('iStS were :lw;lrdcd
the Nobel for work performed many years, sometimes decades, earlier,
often during the height of the Cold War. The English in their back-
grounds illustrates how long ago Anglification became a dominant fea-
ture of the landscape of chemistry. There is no reason to expect other
sciences to be significantly different; in the case of physics, the effect is
likely even more pronounced.

What does this sample tell us? Of the 45 laureates, 19 (42%) were
not native speakers of English, an indication of the enormous resources
poured into science by the United Kingdom but especially the United

mal kompliziert. Dann muss ich zwei Mal iibersetzen—erst von der Wissenschafts-
in die Laiensprache und dann noch ins Deutsche”

" “Fiir mich war das Englische einer der Hauptgriinde, an der Jacobs University mein
Studium zu beginnen. Denn ich will unbedingt in die Forschung, und da liuft nun
mal alles auf Englisch.”

"vermittelt der Gebrauch der englischen Sprache den Eindruck, man kénnte in
Deuntschland neue Ideen nicht mehr als erste formulieren und aussprechen. Ein sol-
ches Land wird fiir Studenten und Wissenschaftler studieren, forschen und lehren
daher lieber gleich beim angloamerikanischen Original.”
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States. (‘The most pronounced minority is women: only one in the en-
tire set.) Only three of these chemists, according to their official auto-
biographies, passed their entire career without ever having studied or
worked in an Anglophone context. All of them knew English in order
to keep up with the literature, but this small number indicates that by
far the most common way of sccuring a command of the language was to
spend time in an environment entirely surrounded by it. World War 11
marked most of these laureates, many of whom were refugees, the chil-
dren of refugees, or otherwise affected by the conflict. With that, the
commonalities end; each chemist had an idiosyncratic path to science.
A surprising number brought up language in their autobiographies.
Although most of these were originally written in English, there is an
undertone of other languages studied with hopes of breaking into sci-
ence. For example, Mario . Molina, born in Mexico City in 1943 and
laureate in 1995, “was sent to a boarding school in Switzerland when |
was 11 years old, on the assumption that German was an important lan-
guage for a prospective chemist to learn.”* German was studied by sev-
eral, and yet almost none who were not native speakers of the language
published in it. On the other hand, English is everywhere. As one of
the three who had no direct Anglophone exposure, Jens Skou—born
in Denmark in 1918, laureate in 1997, and a resistance fighter against
Hitler’s occupation of his homeland during the war—noted that his
1954 dissertation was publishcd in Danish “and written up in 6 papers
published in English” immediately afterward.” Publishing in English
seems to have been most crucial (and challenging) for the Japanese lau-
reates. Koichi Tanaka, born in 1959 and co-recipient of the 2002 prize,
at first studied German in university, although he lamented his poor
grades in the subject. The major transition in his career came in Sep-
tember 1987, at the Second Japan-China Joint Symposium on Mass
Spectrometry in Takarazuka, Japan, when “we announced our results
in English for the first time.” That is, even though this was a meering
primarily for Chinese and Japanese, English was the crucial language.
“There is a double significance here,” he continued, “in that not only
were the research results written in English, I actually presented the
results in English for the first time. Although my English was far from
good, my meaning was well enough understood by Professor [Robert |
Cotter [of Johns Hopkins University] for him to make the results
known around the world”* A similar story, characterized by dili
gent study of the language, was expressed by El-Ichi Negishi, borr. in
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Japanese-occupied China in 1935 and laureate in 2010, whose English
was further strengthened by obligatory classes associated with his Ful-
bright award at the University of Pennsylvania.” Perhaps the most poi-
gnant, however, were the recollections of Ahmed H. Zewail, born in
1946 in Damanhur, Egypt, who was the sole recipient of the Nobel in
1999. He studied in the United States and now works there, but his ar-

rival was rough:

1 had the feeling of being thrown into an ocean. "The ocean was full
of knowledge, culture, and opportunities, and the choice was clear:
I could either learn to swim or sink. The culture was foreign, the lan-
guage was difhicult, but my hopes were high. I did not speak or write
English fluently, and I did not know much about western culture in

S . . 52
general, or American culture in particular.

The Nobel population, though not typical, is indicative of some
major trends. As the Nobel Prizes have been awarded since 1901 by the
Swedish Academy of Sciences, the history of the science prizes can tell
us a lot about how Swedish science—that is, science in a small, wealthy,
geopolitically peripheral nation—fits into the global context. Until the
end of World War 11, the overwhelming tendency was to award prizes
ro German scientists. On the one hand, this was a reflection of the tre-
mendous ferment in German science in that pcriud. On the other, it
is also an indication of educational patterns: Swedish scientists were
often educated in Germany and German was their most comfortable ve-
hicular language. They therefore read German publications and nomi-
nations with greater ease. The same characteristics of both quality and
concomitant linguistic familiarity can be read in the dominance of
Anglophone publications and scholars after the Second World War. In
the Nobel population, the point of transition seems to be 19205 scien-
tists born after that date lived in an Anglophone world.” When this
pattern is broken, there is usually an interesting story to be found. For
example, Soviet chemist Nikolai Semenov won the Chemistry Nobel in
1956 largely as the result of persistent lobbying by Lars Gunnar Sillén,
professor of inorganic chemistry at the Royal Swedish Institute of Tech-
nology in Stockholm, who happened to know Russian and was com-
mitted to improving Swedish-Soviet relations.” Withour an inside
advocate possessing an unusual linguistic profile, the message is quite
clear: if you aim for the Prize, aim in English.
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Why Did This Happen?
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As with any historical change on such a broad scale, Invo[ving man--
thousands of scientists spanning the entire globe across more thay, , cen.

tury, there were many causes of this compression to a single 13“guag¢_~

First, the triumvirate had to be displaced before English coulq brc;;].{-
away from French and German. The initial destabilizing impy]g. came
with the rise of nationalist ambitions from large scientific cohoryg sereks
as the Russophone one, which challenged the tight strictures around
three dominant languages, but this was overshadowed by the refusa]
of the largest and richest Anglophone population, that in the Upjr g

States of America, to continue learning foreign languages. Thege £, .

tors were supplemented by geopolitical developments by which Ameri

can science was lifted with American power, and the English langua.JL.

alongside both. v

English itself was not responsible—that is, English does ngp pOs-
sess specific qualities thar make it particularly well suited for scien-
tific research. Most linguists today would shudder at the notion (f,
any language is intrinsically suited for, say, chemistry, not least becgy.
languages themselves are subject to constant modifications and jjypey..
actions. Yet repeatedly one finds claims that this must be what ljeg e
hind English’s victory. For example, Max Talmey, the prime advocaee
of Ido in interwar America and a native speaker of German, considered
English “far richer, far more expressive than any other language.
more often than with any other tongue one meets, in a comparison per-
taining to expressiveness, with concepts each expressible in English |y 4
single word and only by a circumlocution in any other language” whjl
even a French scholar considered English “more malleable, more plasgic
than French as far as being a vehicular language.”” ** Other pacans to jrs
simplicity and “masculinity” can also be set aside.*

More powerful than any intrinsic linguistic advantage to English vas
adefinite political backlash against German in the wake of National So -
cialist brutality. The reaction against German in the United States hap-
pened earlier, with the nihilistic enthusiasm of anti-Teutonic sentiment
uncorked by the Great War; to a lesser degree, other nations dismantled
their German educational scructures in the late 1940s. Even Germano-
philic Sweden, neutral in the global conflagration, replaced German
with English as the first forcign language taught to children, beginning

"“plus malléable, plus plastique que le frangais en tant que langue véhiculaire.”
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in their fifth year of school, in 1947. Two years later, students destined
for higher education could begin to study a second foreign language,
typically German, but those headed for practical training only learned
English. Similar patterns, ramified across the globe, wrought enormouys
damage on knowledge of German.”” Even Indonesia had banned Ger-
man instruction in 1940, and when it was reintroduced to the schools iy
1945 it was met with remarkable lack of enthusiasm on the part of both
students and teachers.*

While German as a global language of scholarship suffered because
of the actions of Germanophone political leaders, to a limited degree
English benefited from active promotion by Anglophone govern-
ments, especially the United States. On 11 June 1965, American Presi-
dent Lyndon B. Johnson declared that the promotion of English was
now “a major policy,” and the Peace Corps, the US Agency for Inter-
national Development, and other organizations encouraged study of
the language.” Likewise, the American (and British and Canadian)
leadership of the North Atlantic Treaty Organization (NATO), two
our of five Anglophone seats on the United Nations Security Council,
and American sponsorship of the International Monetary Fund (IMF)
surely did not hurt the status of English as an international language.®’
Although, as of 1 January 1975, English was the sole official language
in only 21 countries, it was recognized alongside a local language in 11
more and grew increasingly popular in international organizations, be-
coming by 2004 the official language of 85% of the 12,500 such organi-
zations worldwide. (French came second at 49%.)°" Yet the Anglifica-
tion of the sciences preceded many of these policy measures, and much
of the enthusiasm for the language stems not from top-down political
promotion, but from the ground up.

These trends notwithstanding, there was a good deal of pessimism
in the 1960s, especially in the United Kingdom, about the future of En-
glish as a language of science. Such gloominess seems like lunacy in the
face of that curve of ever-increasing English abstracts that we saw in the
introduction, but a closer look reveals a plateau in the 1960s combined
with an uptick in Japanese and Russian—not just foreign tongues, but
written in impenetrable scripts to boot! As one study from 1962, be-
moaning the slippage of English, put it: “It seems wise to assume that
in the long run the number of significant contributions to scientific
knowledge by difterent countries will be roughly proportional to their
populations, and that except where populations are very small contri-
butions will normally be published in native languages.”** In addition,
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there were cerrainly plenty of predictions, even into the late 19705, that
decolonization would produce a new international Babel thyy woald
have made the inferno of the nineteenth-century age of Nationalism
seem like a brush fire.*” Given the global reach of the British Empirc

hostility to English was particularly noticeable.”* 1

One of the most curious features of the rise of English is the fact thac
political resistance from rapidly decolonizing nations did not proyide
effective resistence either in diplomacy or in scholarship. Decoloniza-
tion did little to staunch the spread of Anglophonia, often becayge ¢
the unavoidable necessity of some vehicular or auxiliary languagc_ For
example, at the 1955 Bandung Conference, where nonaligned nggiep <
proclaimed their autonomy both from former colonial masters a5, the
growing US-Soviet Cold War, participants settled, after intenge 45,4
often heated discussion, on one official language: English.® Meanwhilc.
developing nations in what was once called the “Third World” have re-
peatedly opred for English. Ethiopia, for example, never colonized 1y
a European power, added English as an official language, signaling 4
much broader trend. Students from most decolonizing countries, Q_‘g;')c_
cially in the sciences, often selected their destination of foreign gy dy
precisely to gain fluency in English. The United States was particylaply
desirable, as students flowed across the nerwork established by Cold
War foreign policy. Seven thousand foreign students studied in (he
United States in 1943, growing to 26,000 in 1949 and 140,000 in 1971,
an expensive enterprise funded in part by the United States government
but increasingly by grants from home countries.’

The crucial shift was the transition from a triumvirate that valyed.
at least in a limited way, the expression of identity within science, to an
overwhelming emphasis on communication and thus a single vehicy-
lar language. The very same arguments that had been pooh-poohed
when voiced by Esperantists and Idists at the dawn of the twentiech
century came to be unquestioned axioms by century’s end. Most soci-
ologists and applicd linguists who have examined the hegemony of sci-
entific English have pointed to English’s ubiquity as the almost acci-
dental outcome of computerized reference tools and the inexorable and
omnipresent gravitational pull generated by the wealth and scientific
prominence of the United States.”” Early computerized databases privi-
leged English; it was estimated in 1986 thar fully 85% of the informa-
tion available in worldwide networks was already in English.®® Data-
base followed database, and the advent of hyperinfluential metries such
as the Science Citation Index and “impact facrors™ only increased the

Anglophonia 309

first-mover advantage thac had accrued to American indices. Publishing
in English placed the lowest barriers toward making one’s work “detect-
able” to researchers.”’

The jig was therefore already up when the second most popular—
bur grossly diminished—scientific language faced a terminal crisis on
Christmas Day, 1991: the dissolution of the Soviet Union. Russian had
been losing status in the sweepstakes of scientific languages since the
carly 1970s upon the dramatic international success of American cover-
to-cover translation efforts. It had until then been boosted as a scientific
language by precisely the same kind of graduate-study and postdoctoral
flows from the Third World that were so significant for English, but the
numbers—7,600 students from Latin America at the height in 1985—
were a drop in the bucket compared with those headed to the United
States, and the bucket had developed a serious hole in the bottom: East-
ern Europe, which began to calve off the Soviet Bloc with rapidity as
that decade reached its end.”™ Russian was stripped of its special status
everywhere but Romania—which had abandoned obligatory Russian
decades carlier—prompting a deluge of students into German and
English. (German was a surprise beneficiary of the decline of Russian
from the Baltic to the Balkans.)”" Although post-Soviet researchers ex-
pressed a reluctance to publish in English for several years after the ex-
tent of the damage was made clear, the realities of the new vehicular lan-
guage set in. In 1991, the Sovier Academy of Sciences set up the Nauka/
Interperiodica International Publishing House in cooperation with an
American firm. Their mission: to make English versions of 88 academic
journals, translated by experts and edited by Americans. Cover-to-cover
had ceased to be a stopgap, catch-up scramble by American scientists to
handle Russian work, and was now the official outlet of Russian scien-
tists trying to be heard overseas.” The mutable evolving story of scien-

rific languages seemed to have reached equilibrium, or stasis.

[s This a Good Thing?

‘The answer, of course, depends on your view of science and your at-
ritude toward English. Aside from those native Anglophones who
breathe a sigh of relief at no longer having to struggle through manuals
of scientific French, the most salient argument in favor of the devel-
opments described in this chapter has been that English is “neutral”
English is a rather funny language in many respects. It has proven enor-
mously pliant over the centuries, absorbing words, idioms, even syn-
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tax from dozens of different languages. It has no centralized acaderyy, -

to regulate usage. It does not even have a single dominant country, o,

surely the burly United States is at least strongly counterbalanceq by
‘.

the Unired Kingdom, not to mention India, which possibly has more
speakers of the language than both combined. As Sabine Skudlik, one
of the leading scholars of English as a scientific language, has noe.y.
“This is the really new thing, the essential marker of modern Anglo_'
phony in science: that it not only bridges the differences of language
but neutralizes all separating differences, whether of a linguistic o ;:
more generally culcural kind.”"”

English—whose dominance as a language of science we have seep,
to be intimately linked to geopolitics, personal preferences, cconomie
pressures, and a host of contingent twists and turns—is understoo as
neutral ground, even by critics of the virtual disappearance of‘Gernmn‘
French, Russian, and Japanese.” How is it possible, even reasonable
to come to this conclusion? Perhaps it was not so much thac English
was seen as neutral and cherefore appropriate for scientific intcrchangc‘
but rather that the association with science, long famed for objectiviey
and impartiality, endowed Anglophony with neutrality, Americary
hegemony trailing behind an Erlenmeyer flask. Any aura of neutralicy
has been enabled by native speakers of other [anguagcs——cspccja[]y i
called “minor languages,” like Dutch or Danish—who prefer it to Ger-
man or French. (As is casy to observe, English benefits greatly from
being “not French” or “not Russian.”) In fact, these days, publishing
science zot in English is seen as marked, and is almost always done only
by a native speaker of the language in question; if you see physics pub-
lished in Russian, odds are that a Russian is the author.” Yer evidence
that English is not neutral is remarkably easy to find. The most obvious
asymmetry is that a certain segment of the communiry learns the lan-
guage cffortlessly as children; the rest—the majority—struggle through
years of education. Their goal is not just to be able to muddle through
an English article, dictionary in hand, to extract a general sense, but to
acquit themselves orally under the intense pressure of hostile interroga-
tion at a conference. Scientists are typically not gentle in their probing

*“Das ist das cigentlich neue, das wesentliche Kennzeichen der modernen Anglo-
phonie in der Wissenschaft: daf sie nicht nur Sprachunterschiede tiberbriicke, son-
dern alle trennenden Verschiedenheiten, ob sprachlicher oder allgemein kultureller

Art, neutralisiert.”
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of their colleagues, and a failure of fluency can be a fatal handicap for
one’s theories, or one’s career.

“Struggle” is the correct word for many scientists’ encounters with
learning English. French and German are both closely related to
English—the former contributing to the shaping of Middle English
after the Norman Conquest, and the latter by virtue of kinship within
the Germanic language family. Yet native-speaking scientists of these
two languages express significant frustration with even the reduced
structures of scientific English. Germans seem to Americans to have an
amazing command of the English language, but that is partially a prod-
uct of selection bias: the conversations you remember are the ones that
you actually manage to have. In a 1995 survey of scientists at the Uni-
versity of Duisburg in northwestern Germany, 25% reported trouble
reading English science, 38% had problems with speech, and 57% were
challenged by writing.” This among a set of professionals who have the
broadest exposure to the language and in a country where English study
is obligatory. Werner Traxel, who protested the linguistic overhaul of
Psychological Research, aceributed the flaw to the English language
itself: “Above all however English is not only an extremely flexible and
nuance-rich language, bur also one that, for the most part, cannot be de-
scribed with fixed rules (in contrast to the Romance languages). Thus
it gives us the impression that i is relatively imprecise, and indeed con-
structions that go against the logic of the language appear not infre-
quently in the specialist terminology in English.”" " But just as English
is not uniquely suited to science, it cannot be uniquely #//-suited either.
A response to Traxel noted an interesting ambiguiry about provincial-
ism and internationality. On the one hand, knowing only one language
can be seen as provincial, and insisting on diversity can enhance inter-
national exchange; on the other, if that one language is English, resist-
ing it might be a knee-jerk provincial response. In short, Traxel had just
better get over it.”™

Not that he had a choice: English had become a seemingly perma-
nent fixture of the intellecrual landscape. The efficiency gains scem to

*“Vor allem aber ist das Englische nicht nur eine tiberaus flexible und nuancenreiche,
sondern auch eine weitgehend nicht in feste Regeln fafbare Sprache (im Unterschied
erwa zu romanischen Sprachen). Daher erscheint es uns auch leiche als relativ unpri-
zise, und in der Tat sind sprachlogische Fehlbildungen in der englischen Fachtermi-

nologic nicht selten.”
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have been tremendous, since essentially all elite natural science gy, e
peared in one language without the tedious process oftranslating_ (F;r-
course, the current state of affairs seems more cfficient only tq the n;x_
tive speakers of English; the gains have come at the cost of every,y,, . o
learning fluent English. Weighing the costs and benefits is a tricky a-t‘-
fair, but it appears that the bump under the rug has only been moved
around rather than smoothed out. The flip-side to all this English learn-
ing, adding insult to injury for many foreign scientists, is thay most
English-native scientists have given up all pretense of[cm'ning fOl‘ﬁign
languages.” Beginning in the 1960s, forcign-language requiremen
for graduate study in various sciences began to be eliminated—injyi, ),
dropping from two to one, and then by the 1980s from one to e %0
This change confronts us with a chicken-egg dilemma in terms of causa.
tion. The absence of a language requirement obviously meant thar ey,
fewer students would be equipped to consult foreign scientific [irers.
ture, tilting the Anglophones ever more strongly into English; on the
other hand, the requirements were eliminated in large part because th ey
were no longer seen as necessary. Whichever way you understand itt‘
there was no arguing with the consequences. “Those who speak English
may get the impression of being—more or less—at home everywhere”
wrote one rare Anglophone observer who noticed the asymmetry. “This
helps to be quicker, more mobile and more efficient, which corresponds
to modern ideals of life and work. To superficial observers the whole
world seems to be steeped in English. It is an impression which may

breed irritation.”®’

Just so. Lingering behind objections to scientific Anglophonia lies
a nagging sense of the unfairness of it all. German scientists, to take a
prominent example, have to make the difficult choice between iden-
tity and communication, between supporting journals and educational
institutions in their native language or disseminating cutting-edge re-
search to the broadest-possible readership. Anglophones don’t; there
is no dilemma, because identity and communication are the same.™
The inequities extend beyond psychological comfort, because native
speakers of English, by virtue of not having to spend time learning lan-
guages, have more time to study science, rescarch, and publish. As a
result, native speakers of English are overrepresented in the scholarly
literature. Even though there are more nonnative-Anglophone scien-
tists than vice versa, one study has found that only about 20% of the
global quantity of English scientific works are produced by those indi-
viduals.” One political theorist has even suggested that the unfairness
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might be moderated by a progressive taxation scheme, whereby Anglo-
phone scientists mighe pay slightly higher page-costs for their publica-
tions, which in turn would be used ro subsidize the copyediting of non-
native submissions.*

It secems evident that Anglophone hegemony in the sciences would
be disadvantageous for some scientists, but surely this is simply the luck
of the draw. Americans used to be disadvantaged by the German domi-
nance in chemistry, for example. A more abstract but potentially more
serious question remains: is the current system bad for science? Or for
English? The questions are related, but the arguments they raise are
slightly difterent, so we will take them in turn.

First, is English bad for science—nor because it is English, but be-
cause it is a single language? Does science benefir when it is multilin-
gual? The contrary position—that it is simpler to have one vehicular
language than to have three, let alone dozens—although ignored when
Esperantists proferred it, now seems to hold sway. There are plenty of
examples of facts delayed in transit, as when it took the rest of the world
several years to catch up to what the Japanese were finding out about
the plant hormone gibberellin, simply because the publications were
trapped in kanji and katakana.*® So maybe everyone wins when com-
munication expands.

Or do they? The carliest losers in the lottery of scientific languages
are younger students. Imagine a child in sub-Saharan Africa who is
being taught chemistry. In what language is the class? If in a Bantu lan-
guage, who translated the word for “oxygen”? Such a concept has been
around for long enough that it might have filtered down to local lan-
guages around the world. But how about more contemporary concepts,
like ozone depletion, or the Planck length, or object-centric debugging ?
Educational research to date indicates thac children understand scien-
tific concepts better when presented in their native language, but that
requires textbooks and lesson plans in all the world’s languages.* Those
don’t exist. The further one advances in science, the greater the scarcity
of non-English pedagogical materials. If you want to study topologi-
cal theory or stereochemistry in college, your English needs to be up to
snuff. How many students are lost not because of weak scientific skills,
but weak linguistic ones?

In the less mathemarical sciences, even professional scienrists—
those who have already cleared the hurdles of advanced education and
who presumably are more than passingly familiar with English texts—
sometimes suggest that something has been lost with monolingualism.



34 CHAPTER ELEVEN

All science develops through making connections between seemingly
unrelated phenomena, and much of this work begins through linguis-
tic metaphors. “If everyday speech is no longer the source of the special-
ized languages, the linguistic images will be lacking which are necessary
to make something novel vividly understandable,” noted one frustrated
German scientist. “Since every language affords a different point of view
onto reality and offers individual patterns of argumentation, this [eads
to a spiritual impoverishment if teaching and research are hemmed ingo
English”**” This resembles the Whorfian hypothesis—that languages
carve up nature, and we all live in different worlds shot through with
our native languages

but it is hardly so ambitious. Rather, the claim
is that insights come more quickly in words that are more familiar. It is,
simply, a plea for identity. One might also anticipate deleterious conge-
quences for public policy. It is challenging enough to persuade politi-
cians to act on scientific, technological, or medical evidence given the
paucity of public officials with scientific training and the difficyley of
understanding the nuances of the data. Add to this a language biiser
and the situation rapidly worsens.” These are problems only for the
non-Anglophones, but there are burdens on the other side as well, as
native speakers of English are imposed upon to translate or correct their
peers’ papers, and locked out of private foreign-language conversations
berween lab-mates and at conferences.

Does the English language itself suffer when, as is currently the case
for perhaps the firse time in history, nonnative speakers of a living lan-
guage start to greatly outnumber native speakers? If you wanted to iso-
late an effect, science would be a good place to look, because it has been
Anglophone longer and more completely than any other domain of cul-
tural endeavor. The “English” that is used in scientific communication—
particularly in written form, but also quite often in oral interchange—is
simplified, reduced, stereotyped to highlight communication and mini-
mize stylistic nuance. German sociologist Wolf Lepenies has called this
dialect “Englisch 11 which another commentator worries has become
nothing more than “a practical, reduced communications code.”""’

"“Wenn die Quelle fiir die Fachsprachen nicht mehr die Alltagssprache ist, werden
die Sprachbilder fehlen, die nétig sind, um Neues anschaulich begreiflich zu machen.
Da jede Sprache einen anderen Blickwinkel auf die Wirklichkeit zulisst und indi-
viduelle Argumentationsmuster bictet, liuft es auf eine geistige Verarmung hinaus,
wenn Lehre und Forschung auf das Englische cingeengt werden.”

"cin praktischer, reduzierter Kommunkationscode”
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Imagine one ironic outcome: To the extent Scientific English resembles
Basic English, and Basic English was dreamed up in part to minimize
the “pidginization” of English in colonial contexts, Scientific English
might itself become the pidgin. “Under certain circumstances English
as a scientific language in non-English-speaking countries would degen-
erate into a cookie-cutter-language,” linguist Sabine Skudlik observes,
“in cases where constant feedback from mother-tongue speakers is not
to be expected. This development would be desirable for nobody.™ **

Almost certainly true, if the effect is in fact happening. The reader
may have noticed that for the last several pages an odd thing has oc-
curred to this manifestly historical book: we seem to have lost the past
and moved instead to scientists’ and linguists’ rampant speculations
about the future, ill-disguised as a conversation about the present. There
scems no way to talk about Anglophonia in science without willy-nilly
drifting into ruminations over where this all might lead. Before fully in-
dulging that impulse, it is important to not lose the central lesson of the
journey so far: English has attained its current position owing to a series
of historical transformartions that it also in turn shaped, exploiting a
perception of neutrality thar it gained through being distinctly non
neutral in either its British or American guise. There is a circularity to
studying language and history together, scrambling our notions of time
even in the buttoned-down domain of science. The history of scientific
languages ends here, until it no longer does.

**Unter Umstiinden wiirde das Englische als Wissenschaftssprache in den nicht
,_-T.gli‘;clmprachigcn Landern zu einer Schablonensprache verkiimmern, falls nicht
cine stindige Riickmcldung von Muttersprachlern zu erwarten ist. Diese Entwick
lung wiire fir niemanden wiinschenswert”



CONCLUSION

Babel Beyond

Consider a quotation and a story. The quotation comes from Edward
Sapir, one of America’s leading linguists before the Second World War.
In 1921, in the midst of the wholesale destruction of the teaching of the
German language in the United States and an international boycott of
scientists from the Central Powers, he wrote:

A scientific truth is impersonal, in its essence it can be untinctured
by the particular linguistic medium in which it finds expression. I
can readily deliver its message in Chinese as in English. Neverthe-
less it must have some expression, and that expression must needs
be a linguistic one. Indeed the apprehension of the scientific truth
is irself a linguistic process, for thought is nothing but language
denuded of its outward garb. The proper medium of scientific ex-
pression is therefore a generalized language that may be defined as
a symbolic algebra of which all known languages arc translations.
One can adequately translate scientific literature because the origi-

nal scientific expression is itself a translation.’

The historical record shows that the actual state of affairs is and has
been—to say the least—more complicated. While it might in principle
be the case that the same scientific truths hold no matter which lan-
guage they are expressed in, as a macter of daily experience the choice of
a specific language has had enormous bearing on the capacity of scientific
messages to be “readily delivered.” The friction of translation between
Russian and German powered the priority dispute over the periodic
system of chemical elements, for example, and replicating Lavoisier’s
French nomenclature proved problematic both in Swedish and in Rus-
sian, not to mention Ido and Esperanto. Sapir also put forward a sec-
ond claim, abour a metalanguage of scientific truch, which brings us to

the story.
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In 1957, H. Beam Piper published “Omnilingual” as one of a collec-
tion of tales from Astounding Science Fiction. In view of the Cold War
crisis of scientific language imposed by the deluge of scientific Russian
pouring into the United States—which prompted new courses in re-
cently established Slavic departments, witnessed the origins o f Machine
Translation, and finally settled into a steady, and gigantic, cover-to-
cover translation industry—Piper’s imaginary voyage to Mars assumes
deeper resonances.

We do not see the journey in “Omnilingual”; the story begins with a
crack team of scientists already combing the surface. They encounter the
remnants of an advanced civilization, long extinct. The group included
Martha Dane, an archaeologist with a particular fixation: learning to
read the language of the Martians. Finding markings on the walls that
she took to be writing, she developed a systematic transliteration into
the Latin alphabet, transcribing Martian via a syllabary consisting of
vowel-consonant pairs. Like the astounding “cracking” of Linear B by
Michael Ventris in the early 1950s—just a few years before Piper put pen
to paper—Dane hoped to figure out the referents for these signs. Ven-
tris was aided by some inspired guessing about place names and then
the surprising discovery, against expectation, that Linear B was simplya
syllabic rendering of Greek.” Dane had no such luck. She needed some-
thing like a code-book, an analog to the Rosetta Stone, whose inscrip-
tions in Egyptian hieroglyphs, Demotic Egyptian, and Greek enabled
Jean-Francois Champollion to become, in 1824, the first human in over
a millennium to actually read ancient Egyptian script. Sadly, for Martha
Dane, “There is no Rosetta Stone, not anywhere on Mars.[. . .| We'll
find one. There must be something, somewhere, that will give us the
meaning of a few words, and we’ll use them to pry meaning out of more
words, and so on.”* But since there could be no possible bilingual text
between Martian and azy Earth language, her colleagues dismissed her
dream as a fantasy.

The team entered a massive building, which they speculated must
have been something like a university. The group split up to explore dif-
ferent wings, and Dane wandered through rooms, transliterating Mar-
tian along the way, until she turned a corner and stood struck still by an
inscription. “There was something familiar about the table on the left
wall)” the narrator tells us. “She tried to remember what she had been
taught in school about physics, and what she had picked up by acci-

dent afterward. The second column was a continuation of the first: there
were forty-six items in each, each item numbered consecutively—"
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Dane counted the number of cells, and reached 92. Thar seemed inter-
esting, What consisted of 92 items? The number of naturally occurring
chemical elements, capped by uranium! She started at the top: “Hy-
drogen was Number One, she knew; One, Sarfaldsorn. Helium was
Twos that was Tirfaldsorn”* From here on, nothing could stop Dane;
she had found her Rosetra Stone, and from there could move to other
scientific “bilinguals”—“astronomical tables, tables in physics and me-
chanics, for instance—in which words and numbers were equivalent.”
Most of her teammates were instantly convinced. Yet the leader Selim,
a scholar of ancient Hittite, expressed some skepticism abour the Mar-
tian Roserta: “How do you know that their table of elements was any-
thing like ours?” The three natural scientists on the team stared at him
in disbelief. One, Mort Tranter, responded: “That isn’t just the Martian
table of elements; that’s the table of elements. It's the only one there is.”?
(Dmitrii Mendeleev and Lothar Meyer might have begged to differ.)
Finally, the colleague who had given Dane the hardest time, Hubert
Perirase; granted her the highest of praise: “'This is better than a bilin-
pual, Martha. Physical science expresses universal facts; necessarily it is
a universal {:mguagt.'-”('

We have come a long way from worries about whether one could
cven do science in Latin rather than Greek, or whether science would
be destroyed by a Babel of languages. Rather than language serving as a
barrier to block transmission of science (as the Esperantists and Idists
argued at the dawn ofrh‘c twentieth century) or averting Babel through
the imposition of a unitying natural language (English, say, at the mo-
ment that 1 am writing this, or Latin several centuries earlier), we see
Sapir and Piper, writing on either side of the linguistic chasm of World
War 11, expressing a common assumption: Science isn't just written iz
language, it is itself a language. The continually evolving and dynamic
history of languages and the science conducted within them indicates
that chis proposition is most likely false, or at least deeply ambivalent.
Nonctheless, the idea that mathemarics or the facts of the physical and
biological sciences al(‘mc might_ prove a “universal language” is omni-
present; the idea irselfemerges from the rise and fall of Scientific Babels
teross the centuries: To further explore this notion, we must shift our
gaze away from the past and examine how contemporarics think about
l;mguagc and science 1nour .futurc.

The most common question along these lines is whether something
can displace }inglish‘ from its current dominance in the natural sciences
(and pcrh;l}“‘ soon 11N the social sciences and humanities). All anyone
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can do is guess about the way this situation might evolve, because theye
. . i - H s, Fp

is no historical precedent for today’s Anglophonia.” There are esger -
tially three ways of thinking through the possibilities. The first is ¢

the status quo will continue into the future.” This is entirely possib|e,

although of course languages change over time, and when someone sy
“English” will continue to be the dominant language of the sciences
this allows for both the possibility that the current reduced dialece
“scientific English” will persevere and the alternative that scientific |,

glish will mirror inevitable changes in global English. In the annals ¢

science fiction, it takes an apocalypse on the order of global thern g
nuclear war, a genetically engineered plague, an alien invasion, or some
combination of the three to displace English, breaking it up into muy,,
ally unintelligible daughter languages.”

A second view is that scientific English will be replaced by a scienrific
dialect of another language, so that science would remain monoglor
just in a different tongue. This was the aspiration of the Esperantiges.
and all the other visionaries who hoped that a constructed auxiliag,
would eliminate the Babel gcncmtcd by the ethnic languages, “Those
who anticipate this possibility have one candidate in mind: Chineger'
(‘They apparently refer to Mandarin Chinese in its Beijing variant. Ch;
nese is no less fluid and multivariant than linglish.”) "The major argy-
ment for Chinese being the single language of future science is based
on population and geopolitical power, yet there are two problems witl,
these inferences: one empirical, and the other theoretical. The empirical
problem is that, despite the rapidly increasing number of Chinese scien
tists and engineers, they are actually a major component in the conren-
porary growth of English, because most of their publications appear in
that language, not Chinese.'? The theoretical problem is more to th.
point: why on earth should we expect that science will be monolingual
in the future? It certainly was not the case in the past. Even Latin, re
call, was not the sole vehicular language in Europe excepr for the high
Renaissance. As for reasoning based on population—if that were suf
ficient, then surely Spanish would have occupied a place as one of ¢l
major languages of science. Thar this has not been the case is telling,

A widespread, but controversial, way of thinking about linguistic
diversity is to make an analogy to ecology." A brief reflection bring.
up dozens of examples, ranging from language growth and comperi-
tion, to endangered languages and language death. Bur languages ar
not precisely analogous to biological species. Languages do not “dic” o,
go “extinct”; the native-speaking people using the language do, some
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times violently." The language, if it is documented, can srinl] be used.
(Witness, again, our old friend Latin.) To those who think of languages
as functioning in a global ecology, however, the transition to single
dominant language for science is a linguistic Green Revolution equiva-
lent to the eradication of traditional agricultural systems, imposing
monoculture for the sake of efficiency but potentially imperiling pre-
cisely the intellectual diversity (shades of Whorf here!) that can gener-
ate new scientific ideas.'® This is an alluring argument, but it is impos-
sible to evaluate without a sense of how science might have looked had
English not become the single global scientific language over the past
half century. Barring a counterfactual crystal ball, we can simply ob-
serve that an awful lot of science is currently being done, and scientists
do not seem overly concerned about a dearth of new ideas. Behind this
worry about monocultures is an abiding worry about mmmlinguniism.
one which adheres to the assumption that such a state is perhaps inevi-
table into the distant future. It is, in short, a lament.

It seems just as, if not more, likely, projecting the past into the future,
that we will have several languages of science, not one—that if English
were to lose its dominance, it might follow the pattern of Latin and
break up into several vehicular languages, while still retaining signili-
cant currency. ('That would be essential in order to access past second-
ary literature: as demonstrated by the attempts to preserve German in
the Cold War, or the retention of Latin long after the onset of the Prot-
estant Reformation.) One could imagine a future of Chincese, I.".ng[ish.
and Spanish or Portuguese. Would it look so different from our past?
There would surely be hand-wringing about the lost position of English,
new schemes for artificial languages to blend the dominant rongues,
and a lot of effort expended in language learning and cranslation.

All of this assumes, of course, that the history we have seen in this
book is irreversible. Yet there remain those (although fewer every year)
who hope that we might be able to re-Babelize science just a smidgen,
just as far back as restoring the triumvirate of English, French, and Ger-
man (and skipping, bien sir and natiirlich, impossible languages like
Russian). To the extent that words are mer with deeds in this regard, we
see an inverse of the Cold War pattern; at that time, the French by and
large acquiesced to the eclipse of their language as a vehicular tongue
for science, while the Germans attempred to staunch the damage they
perceived as caused by Hitler's regime. Today, there is some backlash
against Eng]ish as the sole scientific language within German-speaking
Europe—the topic surfaces periodically in newspapers, especially as
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it concerns science education in secondary schools—bur the state has
put only limited resources behind promoting German abroad, and
Germun—speaking scientists continue to publish in English.'®

In France you are more likely to come across metaphors of cultural
genocide: “It would be a national drama of incalculable consequences
to remove from the French language its character as a scientific lan-
guage”""” Despite the obvious fact that most Francophone scientists
today are publishing in English, a discourse of resistance (often hark-
ening back to the public mythology of the French Resistance against
the Nazis) crops up fairly regularly.'” While French truly is the only
language besides English to have a global reach and a distinguished.
centuries-long tradition in the natural sciences, nonetheless a French
author trades communication for identity when she publishes in her
native language—with certain notable exceptions.'”” Mathematics
is a ficld where publication in French is still quite common. Laurent
Lafforgue—winner of the 2002 Fields Medal—notes that French math
is so strong that people will still read French to get at it; in fact, “it is
to the degree that the French mathematical school remains attached to
French that it conserves its originality and its force. A contrario, France’s
weaknesses in certain scientific disciplines could be ascribed to linguis-
tic dereliction.”"** The richness of metaphor and quickness of thought
in one’s native language enable creative work; identity should not be
sacrificed without a fight. Yet dialing the hands of the clock back to the
mid-nineteenth century seems extremely improbable. .

The alternative is less likely to be full-blown multilingual publication
than computer-mediated Machine Translation among several differ-
ent tongues. In January 2012, former President of Harvard University,
Lawrence Summers, famously dismissed “the substantial investment
necessary to speak a foreign rongue” as not “universally worthwhile”
given “English’s emergence as a global language, along with the rapid
progress in machine translation and the fragmentation of languages
spoken worldwide.”*' Bypassing the non sequitur of how global frag-
mentation of languages would aid communication, Summers’s point
about MT scems to many a reasonable solution to the tensions explored

""“Ce serait un drame national aux conséquences incalculables que d'enlever 4 la
langue frangaise son caractére de langue scientifique.”

Mc'est dans la mesure on Pécole mathématique frangaise reste attachée au frangais
qu'elle conserve son originalité et sa force, A contrario, les faiblesses de la France dans

certains disciplines scientifiques pourraient éere lides au délaissement linguistique”
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in this book: you can keep your identity by using your native tongue,
and let computers take care of the communication. When we last left
M'T, it had collapsed into disgrace following the disappointed censure
of the ALPAC report of 1966. Obviously, a lot has changed in the digi-
ral world since then. In particular, the single greatest roadblock for
Léon Dostert’s brand of MT—the scarcity of memory—has vanished.
Memory has become dirt cheap. The speed of computation, expressed
in the frenetically doubling euphoria of “Moore’s Law” —which enthu-
siasts for an MT-utopia believe will continue indefinitely—has enabled
completely different statistical approaches to computerized translation
of natural languages, such as Google Translate, which relies not on an
algorithmic decision-tree but on brute-force statistical comparison.™
To casual observers, it looks like the language barrier is a thing of the
past; computers are no longer “English-only and even though com-
puter languages and the language of computer science are dominated
by English, the monolingual stranglehold on this area appears to be
weakening.™ Yet it seems less than certain that problems of Scientific
Babel, and its current solution in English, can or will be transcended
through these means. The significant challenges of access to computing
rechnology in the poorer regions of the world probably matter less for
the admiteedly elite community of scientists, but the substantial infra-
structure of education and publication already extant in English does
likely entail that continuing to learn English will be more cconomical
than translating everything multiple times among several thousand lan-
guages. There is a yet deeper difficulry with Summers’s vision, which
concerns how statistical MT acrually works. Push a little harder on
Google Translate, and one thing is evident: it is utterly dependent on
human translation to provide the bilingual texts for statistical compari-
son. Hidden beneath our current M'T, in other words, is more cover-to-
cover. Plus ¢a change.

Set aside the future, and let’s return to the present on our way back
to the past. Both Sapir and Piper insisted upon the idea that science
itself
sense impressions beloved of Logical Positivists in interwar Vienna—

whether expressed in terms of mathematics or purely in the

can serve as a kind of language to enable communication. Scientists are
currently (and have been for fifty years) operationalizing this postu-
late into the foundation of one of the most breathtakingly visionary
of contemporary scientific ventures: the Search for Extra-Terrestrial
Intelligence (SETT). For the purposes of the subficld, “intelligence” is
essentially synonymous with “ability to communicate” in pare for epis-
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temological reasons: we search for life in the cosmos by Monitoring
various frequency bands in all directions that are deemed to be the my e
likely carrier waves for deliberate interstellar communication; thag iy,
plies that making contact is identical to receiving a message. This s,
short, a judgment about language.™

A fundamental postulate of SETT is that the intellectual problems
that we have in composing a message for the heavens and understan -
ing an incoming one are symmetric. That is, if we have difficulty asserm-
bling a text that can be understood as a message in language by intelli-
gent beings that share neither our genetic capacities for tongues or any
of the historical flotsam and jetsam of our present-languages, then s
will the aliens. The quest quickly reduces to finding a metalanguage be-
yond our contingent languages and then monitoring the skies for any
messages that might be broadcast in such a metalanguage. Alrcady in
1921, Edward Sapir suggested that science might be that medium, Oy,
as expressed by a leading SETT practitioner in 2010: “By common con-
sent, mathematics, being culturally neutral and forming the basis of the

universal laws of nature, would be the lingua franca of interstellar dis-
nlis

course.

This scientific-mathematical linguistic assumption—that is, that sci-
ence and mathematics are a language—brings us to one fitting place to
close this history of the languages in which modern science has been
done. SETT is science being pursued today across the globe for the pur-
poses of transcending an even more ineradicable language barrier than
that which confronted Wilhelm Ostwald or Lise Meitner or Antoine
Lavoisier in the past. There are, of course, thousands of objections thar
one might level at this enterprise, including the obvious fact that we
have not yet figured out how to communicate terribly effectively with
relatively intelligent animals occupying our own planet, not to mention
other humans who share your scientific mindset and disciplinary train-
ing but happen to have been born in, say, Prague instead of San Fran-
cisco.”® But rather than closing this book with a recitation of problems
and rebuttals, let us return to the history of science.

In 1960, a Dutch mathematician named Hans Freudenthal published
(in English, of course) the last constructed language we will take up in
this volume, dubbed “Lincos” (for “Lingua Cosmica,” a nod to Latin).
If SETT scientists were looking for a likely interstellar signal, Freuden-
thal proffered the text—or at least the language in which such a text
could be written. This was a language expressed through symbols and
devoid of all of the features of either “natural” or “artificial” ones (Freu-
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denthal’s terms) besides semantics. This was a language about conveying
meaning; everything else was superfluous. Yet even Freudenthal would
not go so faras to think of mathematics as a language in itself: “It is true
that mathematical language as written in textbooks still parasitizes on
natural languages. The text surrounding the mathematical formulas is
usually written in an idiom that bears the characteristics of the vernacu-
lar, to which it belongs in the ordinary sense.”*” But he needed to get
beyond vernacular, to convey “in principle the whole bulk of our knowl-
edge,” not just selected proofs. Lincos would be considered understood
by the recipient if he (Freudenthal’s choice of pronoun) could “operate
on it,” manipulate it to generate other phrases in it—a decent enough
definition of scientific language, come to think of it.** Lincos, in being
communicated, taught itself through itself, building on “facts which
may be supposed to be known to the receiver.”*

What might those be? Carl Sagan and losif Shklovskii—guiding
spirits of American and Soviet SETI, respectively—praised Freuden-
thal’s efforts with Lincos and speculated about how precisely we might
begin our Lincos messages. Pictures might be best, assuming that vision
was a reasonably likely evolutionary trait no matter where you were in
the universe, and there was one picture that seemed particularly ape.
“For example, Mendeleyev’s periodic system of the elements could be
pictured, accompanied by the corresponding words in Lincos,” they
wrote. “The number and distribution of electrons, of course, would in-
dicate the nature of the atom. Then, a graph of the number of protons
in the nucleus versus the number of neutrons could be transmitted. By

this time, the cosmic discourse is well along into atomic and nuclear
k1]

physics.”
Would Mendeleey and Meyer, who wrangled about which words
could and should properly characterize the periodic system in Russian
and German, be flattered or flummoxed that the system they fought
over was now understood to be beyond language, beyond Earth? Is the
idea so strange? H. Beam Piper imagined Martha Dane communicat-
ing with dead aliens by using lists of elements. We can indeed picture
such an eventuality in a time far in the future, or on a world millions of
miles away. Yet for the present, as in the past, we remain bound to the
constraints of history, to the shackles of the words in human languages:
untranslatable yet intelligible, frustrating yet infinitely beguiling.
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