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the content of the letters published in this 
section. Anonymous letters will not be con- 
sidered. Letters intended for publication 
should be typewritten double-spaced and 
submitted in duplicate. A letter writer 
should indicate clearly whether or not his 
letter is submitted for publication. For ad- 
ditional information, see Science 124, 249 
(1956) and 125, 16 (4 Jan. 1957). 

Auxiliary Languages 

I was much interested in the issue of 
12 July 1957, which editorially blessed 
the auxiliary language Interlingua [W. 
Davis, "Babel Resolved," Science 126, 
55 (1957)] and displayed it in the tre- 
mendemente readable article by F. F. 
Cleveland, "Communication in le Sci- 
entia" (page 64). 

The article contains a number of 
words on which I should like to com- 
ment in the light of the claims made for 
Interlingua in the editorial, which boil 
down to the notion that it "can be read 
at sight by all who can read any West- 
ern European language." 

Column 1, lines 11 and 12: Who be- 
sides Cleveland, the International Aux- 
iliary Language Association, and the 
divinely inspired is going to understand 
placiamento? Even the faintly suggested 
English placement would be incongru- 
ous here. 

Column 1, line 18: Jornales, here evi- 
dently used in the sense of "magazines," 
would be taken to mean "diaries" or 
"newspapers" by speakers of Romance 
languages. Semantic slippage of this sort 
is a common feature of Interlingua. 

Column 1, line 22: Valorabile, appar- 
ently intended to mean "valuable," 
seems to be floating etymologically on 
nothing more solid than air, unless it be 
the rare Spanish valorable. It is not in 
the Interlingua-English Dictionary; this 
fact does not condemn the word, but it 
suggests that the composer in Inter- 
lingua may have his moments of mental 
torture. 

Column 1 line 24: In what West 

European language does tune occur, or 
anything remotely resembling it? Here 
is one thing, at least, that needs to be 
"studied and learned." It is immaterial 
whether or not one drags in the fact 
that it is taken from Latin. 

Column 2, line 1: Where does the 
word amonta come from? Can it be Eng- 
lish amount, pseudo-Romancified and 
tossed in the basket with the Latin first- 
declension feminines? 

Column 2, line 7: The expression 
facilitate de lectura might well be inter- 
preted by some over-relaxed English 
speaker as meaning "facility in lectur- 
ing" instead of "facility in reading." 
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Column 2, line 8: The idiom in addi- 
tion a is completely foreign to the Ro- 
mance languages. Unless Cleveland foot- 
notes his Anglicisms, his Latin readers 
will have some things to study and learn. 

Column 2, lines 11 and 12: In the 
expression pro passar le examination, 
two things call for comment. First, what 
is this dreadful word examination which 
is found in no language except English 
and is not listed in the Interlingua- 
English Dictionary? If a distinguished 
scientist who has been editing an Inter- 
lingua magazine since 1952 can still be 
the victim of such English mirages over 
his Interlingua landscape, what chance 
have the rest of us? Secondly, the word 
passar is semantically shaky here: does 
the phrase mean "pass an examination" 
like the equivalent English and Italian 
expressions (compare the Italian passar 
ad un esame), or does it merely mean 
"take an examination," like the French 
passer un examen? 

Column 2, lines 34 and 35: The glib 
doctrine that Interlingua reads and 
writes itself has here tripped the writer 
over the word singule. His expression in 
un singule lingua international is evi- 
dently intended to mean "in a single 
[that is, one only] international lan- 
guage." The trouble is that neither the 
Latin singulus nor its derivative in any 
Romance language means "single" in the 
sense we are dealing with here. 

Column 2, line 35: Cleveland has mis- 
spelled the word preferabilemente. The 
Interlingua-English Dictionary gives 
preferibilemente, which is required by 
the Interlingua principles of etymology. 
Was the text form a slip of the pen, or 
could the English preferable have be- 
guiled the devotee of this painless aux- 
iliary language? 

Column 3, line 5: Where does the 
verb maestrar ("to master"?) come 
from? The closest thing on the Conti- 
nent is French maztriser, which is differ- 
ently formed. Again, English dressed up 
in Romance feathers. 

Column 3, line 10: When Cleveland 
writes si multo instead of tanto, his 
Latin colleagues have had it. But who 
can blame him? Interlinguists believe 
their language can be read without dif- 
ficulty; they never claimed it could be 
read without exasperation. 

Column 3, line 18: Ingagiate, accord- 
ing to the Interlingua dictionary, means 
"engaged" only in the sense of "em- 
ployed, hired." Perhaps I mistake the 
writer's meaning, but I assume it is 
"occupied, busy." If so, another case of 
creeping Anglicism-none of the Conti- 
nental cognates of engage has this mean- 
ing. 

Column 3, line 22: Who will know 

parve ("small") except the Spaniard 
and the Latin scholar? (The Esperan- 
tist, by the way, doesn't have to know it.) 

Column 3, line 27: Recipientes in the 
sense of English "recipients" will hardly 
do. The Interlingua dictionary, faith- 
fully reflecting the usage of French, 
Italian, Spanish, and Portuguese, gives 
recipiente as a chemical term for a con- 
tainer and provides the distinct term re- 
ceptor to represent the concept of a per- 
son receiving something. 

It is hard to see how the writer in 
Interlingua can possibly keep faith with 
the spirit or the principles of the lan- 
guage. Having no firm rules of grammar 
or syntax, having no power to fix the 
meanings of words or to create new 
words, or to do anything apart from 
the welter and flux of the national lan- 
guages-and, with all this, claiming to 
be a reliable and precise instrument for 
conveying scientific thought-Interlingua 
strikes me as a colossal rationalization. 
The notion that one does not have to 
learn a language, to master its disciplines, 
to bow to its caprices, seems to me an 
utter delusion. Perhaps one of these days 
we shall rediscover the solid virtues of 
a middle-ground auxiliary language such 
as Esperanto. 

JAMES F. RE'rTGER 
4412 Volta Place, N.W., 
Washington, D.C. 

For the past year I have been follow- 
ing with interest the spread of the use of 
Interlingua for summaries of papers in 
a growing number of journals in the 
medical field, and have wondered who 
might be promoting it among the pub- 
lishers and editors-a rather ultracon- 
servative group of individuals. It would 
be wonderful if the problem so suc- 
cinctly restated by F. F. Cleveland 
[Science 126, 64 (1957)] could so easily 
be solved; I am not so sure it can. 

Since I am by no means a linguist, I 
have no ready-made prejudices against 
a synthetic language, even such a bas- 
tard one as Interlingua. I should rather 
say that its justification lay in whether 
or not it really works-and at first glance 
Interlingua does seem to work, just as 
the advertisement on the editorial page 
promised it would. I have no doubt that 
any sampling of its readability among 
conventionally trained scientists would 
achieve a satisfyingly high score, at 
least in the presentation of summaries 
or news notes. I did not get the impres- 
sion from Cleveland's account of his in- 
teresting experiment that the ultimate 
suitability of Interlingua as a precise, 
universal "scientific" language had been 
thoroughly demonstrated in connection 
with the actual texts of technical papers, 
but certainly his approach is a refresh- 
ing one. 

But as I read his article, the heretical 
suspicion kept gnawing at me that if I 
had never had to sweat over my high- 
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Since our business might have bearing on 
yours, this is the first in a series of reports 
on work we're doing for a variety of clients, 
not only in the nuclear industry but in such 
diverse fields as chemicals, petroleum, phar- 
maceuticals, medicine, steel and coal. 
Nuclear reactor developers and operators 
call on us for such services as analysis of 
reactor fuels, decontamination studies, and 
the development of data relating to the pro- 
duction of atomic power. 
Research people and industrialists in all 
felds draw upon our specialized skills and 
equipment for applying the phenomena of 
radioactivity to improving processes and for 
highly complex studies which were not 
possible with "yesterday's" techniques. 
So many people these days are curious about 
the possibilities of applied radioactivity, we 
thought you might be interested in reading 
about some of our current projects. 

ENVIRONMENTAL RADIOACTIVITY 
SURVEYS 
Since we started in business, one of our 
important activities has been conducting 
site surveys for operators of nuclear reac- 
tors. These studies are undertaken prior to 
start-up to determine the level of "back- 
ground" radioactivity in the area surround- 
ing the reactor. 
This then provides a basis for measuring any 
increase in radioactivity after the reactor is 
in operation. Environmental radioactivity 
studies are required. Such studies should 
also be made on a continuing basis not only 
for safety's sake but to provide "third 
party" legal protection against lawsuits and 
insurance claims. 
In conducting a site survey, NSEC takes 
samples from the surrounding area. These 
may be soil, ground water, plants, animals, 
fish, rainwater, dust, sewage or other mate- 
rials. We consider carefully the nature of 
the facility, the terrain, direction of air 
movement, and surface and ground water 
flow. The samples are processed and an- 
alyzed in our labs. We are then able to 
establish the radioactivity level, the kinds 
of isotopes producing it, and the possible 
sources of these isotopes. 
NSEC has conducted more site surveys of 
nuclear facilities than any other company 
in the United States. For information on 
environmental radioactivity surveys of your 
nuclear site, phone us at HOmestead 2-4000 
in Pittsburgh. We can either conduct the 
survey for you, or train your personnel on 
proper procedures. 

PREVENTING BEACH POLLUTION 
Recently, in the largest radioactive tracer 
study ever conducted in the United States, 
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NSEC successfully traced the dispersion of 
sewage effluent flowing into ocean waters. 
Our study helped the City of Los Angeles 
in planning expansion of its sewage system. 
First we injected the isotope scandium-46 
into sewage about to be released into Santa 
Monica Bay. This enabled us to measure 
the pattern of sewage diffusion and its dilu- 
tion in sea water to one part in ten thousand. 
Write for a copy of "Radioactive Tracer 
Study of Sewage Field in Santa Monica 
Bay" by Dr. Ralph L. Ely, Jr. (He's our 
Vice President and Technical Director.) Or 
ask about our forthcoming study for the Re- 
public of Venezuela, in which we will investi- 
gate littoral drift, using radioactive sand, to 
determine the feasibility of a certain harbor 
location. 

RADIATION SICKNESS 
It's common knowledge that excessive radia- 
tion produces harmful effects in human 
beings, ranging from mild nausea or skin 
burns to cancer and death. Recent experi- 
ments under the direction of Dr. A. Edel- 
mann, Manager of our Department of 
Biology and Medicine, have indicated that 
radiation can also produce a toxic factor 
which appears in the blood. Analysis of the 
blood of rats subjected to X-rays under 
varying conditions not only indicates that a 
toxic element is produced but that it may 
be transferred by injection from one animal 
to another. 
When and if this toxic substance is identi- 
fied, it may be possible to devise an anti- 
toxin to alleviate some of the effects of 
atomic radiation. Medical and pharmaceuti- 
cal applications of controlled radioactivity 
open up entirely new means of studying ex-. 
istingproblems. Contact Dr. Edelmann about 
your problem. 

DETERMINATION OF BORON 
IN SILICON 
A major problem plaguing the electronics 
industry is achieving ultra-pure silicon for 
transistors. Current methods are slow and 
costly, but effective. Nevertheless, boron 
still remains as a damaging impurity even 
in minute quantities of only a few parts per 
billion. Ordinary chemical methods cannot 
detect the presence of boron in such small 
concentrations. 
However, NSEC scientists are now perfect- 
ing a process by which the boron is trans- 
muted into radioactive carbon-11 and sub- 
sequently measured by its radioactivity. 
This new method of analysis will be helpful 
in the quality control of silicon during pro- 
duction. Once a routine method is established 
it will be offered on a commercial basis. 
Interested? Drop us a letter. 
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We'll be glad to furnish detailed information on any of these studies. And if you'd 
like to keep abreast of new developments in the field, just ask uscto put you on the 
mailing list for our monthly publication "Radioactivity at Work." 
Our technical staff is available for consultation on your specific requirements and 
will make proposals and quotations without obligation. 
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school Latin, if I had iiot majored in 
college German or had the minimum ex- 
posure to French with which to face the 
old-fashioned language requirements in 
graduate school, if I had not acciden- 
tally acquired a smattering of reading 
Spanish, and, most particularly, if my 
mother tongue were other than English, 
I could not have read more than a word 
or two here and there. I am quite sure 
this potential bias applies to Cleveland's 
entire test sample of scientific readers. 

If, as has been suggested, scientific 
training programs should drop their lan- 
guage requirements, will not their future 
trainees have to "learn" Interlingua- 
less laboriously than they would learn 
French or German, perhaps, but learn 
it none the less-a language with no in- 
tegral form, with a limited and make- 
shift vocabulary (apparently chosen sim- 
ply as sops to half-a-dozen current lan- 
guages), and with a basic syntax that 
actually requires a fair facility in Eng- 
lish? If it should turn out that Swedish, 
Japanese, German, Russian, Hindi, or 
even English-speaking scientists require 
a basic facility in several languages in 
order to communicate precisely in Inter- 
lingua, then indeed we might have been 
hoaxed, and our energies might better 
have focused in the first place on the 
adoption, for international scientific use, 
of one of the modern languages-one in 
which precise communication can be 
effected and in which scientific literature 
can accurately be read by librarians, edi- 
tors, and even laymen, as well as by 
scientists. 
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Watson Davis's article on "Babel Re- 
solved" [Science 126, 55 (1957)] made 
interesting reading, even if not every- 
body would agree with every point of it. 
However, he touched only one out of 
four aspects of this problem. 

For scientists, babel means difficulties 
(i) in reading foreign science abstracts; 
(ii) in reading foreign articles; (iii) in 
personal correspondence with foreign 
workers in the same field; and (iv) in 
oral discussions with foreigners at inter- 
national conferences. International use 
of English has largely overcome some of 
these difficulties. We have, in Washing- 
ton, services which translate abstracts 
directly into English without need for 
Interlingua. Most foreign scientists may 
not be expert in English but can at least 
write a decipherable letter in broken 
English. But at international conferences 
we keep meeting the Frenchman who 
does not understand your English ques- 
tion and who can answer it only in 
French after someone translates it for 
him, not to mention the American sci- 
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entist who feels ill at ease at a confer- 
ence in Paris. Also, how many of us can 
read most of the foreign scientific litera- 
ture easily enough to actually do so? 
Foreign articles and oral discussions in 
foreign languages are therefore our main 
problems. 

Forrest F. Cleveland [Science 126, 64 
(1957)] rightly says that translation of 
articles is not a satisfactory solution, if 
it is practicable at all. Where would we 
find all the translators it would require? 
A solution will be found only if and 
when we scientists all write originally in 
one and the same chosen language, and 
do the writing ourselves. 

I agree with Watson Davis that if one 
knows enough other languages, then one 
can usually guess the meaning of a sen- 
tence in Interlingua or Esperanto after 
reading it two, three, or four times. The 
question of readability at sight, how- 
ever, is rather irrelevant. Any language 
with an international vocabulary (there 
are several) is more or less easy to de- 
cipher. The main difficulty is not in the 
reading but in the writing, the speaking, 
the understanding of the spoken word. 
The greater regularity of Esperanto over 
Interlingua makes Esperanto greatly pref- 
erable. The confusion created by Inter- 
lingua's so-called "natural" accentuation 
of syllables (whatever that means) is 
sufficient to make a person understand 
why, at conferences, Interlingua (though 
admitted for written abstracts) has never 
found oral use even as a secondary lan- 
guage, contrary to the situation with re- 
spect to Esperanto, which is used every 
year by thousands at international con- 
gresses in which is is the only congres- 
sional language. 

Esperantists don't claim that texts in 
Esperanto would be completely under- 
standable to persons too lazy to learn 
even the simplest elements of the lan- 
guage (though, if you try it out for your- 
self, you may find Esperanto just about 
as easy as Interlingua). But we do claim 
that it is some five times easier to learn 
it for active use than it is to learn any 
national language. I was able to trans- 
late into it, faultlessly, from the daily 
newspaper after 18 hours of pleasantly 
easy study. (Since I already knew a 
couple of other languages, learned in 
highschool, some may be a bit slower.) 
To learn to read Esperanto requires 
much less time. 

I admit that if right now we could 
make Esperanto internationally a re- 
quired subject for all sixth-grade school 
children, it would yet take many years 
before they would start using it gen- 
erally for international communication. 
But at that time they would like to find 
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There was a time when German was 
the international language for physics 
and for some other branches of science. 
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Since 1933, English has taken its place. 
In this world nothing lasts forever. The 
present position of English will last an 
even shorter time if no funds and no 
legislation are available to get high- 
school children interested in science, as 
might be achieved if instruction were 
given by people who, by acquiring an 
M.S. or Ph.D. degree in the subject they 
teach, had shown that they are inter- 
ested themselves and have, as back- 
ground, an understanding of the epoch- 
making progress in science that is being 
made, to a degree not likely on the basis 
of undergraduate courses alone. If it is 
utopian to expect this, then I keep my 
fingers crossed for our English-speaking 
descendants and hope that the next 
change of international language will be 
a switch to Esperanto rather than to 
German, Russian, or what else. To 
achieve this in time, however, the Es- 
peranto movement needs solid support 
now. 

F. J. BELINFANTE 

Department of Physics, Purdue 
University, Lafayette, Indiana 

Significantly, the "spread in the use of 
Interlingua" in scientific publications has 
been largely spontaneous. Many editors 
have felt a need for such a means of in- 
creasing the number of readers of their 
journals and of thus facilitating the ad- 
vancement of their field of science. Upon 
seeing a sample of Interlingua, they have 
been impressed with its readability, have 
investigated its suitability for use in their 
journal, and have decided finally to use 
it for summaries or otherwise. 

The contents of Spectroscopia Molecu- 
lar have included not only "summaries" 
and "news notes" but also short tech- 
nical articles and three technical mono- 
graphs published in serial form before 
being collected into book form. Copies 
of the first monograph have been sold 
in 25 states of the United States and in 
19 other countries, while the second has 
been sold in 15 states and in 9 other 
countries-despite the fact that the ma- 
terial was already available in the jour- 
nal. It seems quite certain that this de- 
mand for the monographs, and for the 
quite technical issues of the journal, 
would not have existed unless the buy- 
ers had felt that Interlingua was a "pre- 
cise, universal, and 'scientific' language." 

Most persons, including scientists, will 
(and should) continue to have some 
knowledge of European languages as a 
part of their general educational and 
cultural background. The greater this 
knowledge the easier it will be to use 
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time than is needed to learn one of the 
national languages. Besides, it seems 

SCIENCE, VOL. 127 

Interlingua. But even if scientists must 
learn Interlingua from the very begin- 
ning, they will find that this requires less 
time than is needed to learn one of the 
national languages. Besides, it seems 

SCIENCE, VOL. 127 

I I 

I I 

= = 

- - - - - - ---- ---- - --- -- -- I 
-~------I 

- - - - - - ---- ---- - --- -- -- I 
-~------I = = 

I I 



quite improbable that any national lan- 
guage will approach universal usage. 
Much material is now published in Eng- 
lish, but many cannot read English. For 
example, the recent UNESCO report 
[Scientific and Technical Translating and 
Other Aspects of the Language Problem, 
J. E. Holmstrom, Ed. (Columbia Univ. 
Press, New York, 1957), p. 13] says: 
"Nearly two-thirds of engineering litera- 
ture appears in English, but more than 
two-thirds of the world's professional 
engineers cannot read English and a still 
larger proportion of English-reading en- 
gineers cannot read scientific literature 
in other languages. In other words, leav- 
ing qualitative differences aside, the 
greater part of what is published is in- 
accessible to most of those who could 
otherwise benefit from it." 

The average scientist can probably 
read Interlingua at sight with 80 percent 
comprehension. Thus, material written 
in Interlingua is immediately useful to 
him, since much of his reading consists 
in scanning articles to see if they contain 
material of importance for his work. For 
articles which require 100 percent com- 
prehension, or for writing in Interlingua, 
use of the dictionary and grammar will 
of course be necessary. [To test whether 
Esperanto would be equally readable 
and useful, the reader may compare the 
parallel texts in Interlingua and Esper- 
anto in the American Journal of Physics 
[21, 471 (1953)] or in the UNESCO re- 
port (p. 200)]. 

To speak for myself, if a scientist who 
is by no means a linguist could first see 
a sample of Interlingua in February and 
begin editing and publishing a period- 
ical the first issue of which appeared in 
May of the same year, despite a concur- 
rent heavy schedule of teaching and re- 
search, it certainly cannot be too hard 
to learn to write in Interlingua. 

The scientist is a busy person. If he 
has to take the time to study a new lan- 
guage, however simple, before it begins 
to be of use to him, he probably will 
not do it. But if there begins to appear 
literature of importance to him in a 
language he can largely comprehend at 
sight, he will probably scan it. And if by 
such scanning, and by use of the diction- 
ary and grammar for careful reading of 
those articles that are of importance for 
his work, he is able gradually to perfect 
his comprehension while obtaining in- 
formation that is of use to him, then it 
is possible that he may begin to appre- 
ciate the advantages of this common 
language. He may even finally begin to 
write and speak it in order to carry his 
ideas and results to a wider audience. 
Let us hope so. For if this were univer- 
sally done, the gain to science would be 
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FORREST F. CLEVELAND 
Department of Physics, Illinois 
Institute of Technology, Chicago 
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Unless you're really an expert, 
doing-a-vacuum-system-yourself saves 
little. It certainly takes time. And 
most likely you'll get no marks 
for quality. 

So why fuss when you can get a 
complete CEC system with exactly 
the rightpumps, gauges, and valves? 
A system that's ready to operate- 
leakproof, completely accurate- 
built by specialists in the fabrica- 
tion of high vacuum equipment. 

While designed primarily for 
metal evaporation, these packaged 
systems are versatile. They can 
readily be used for pulling and 
growing crystals, leak detection 
on small containers, melting small 
metal samples, etc. 

We'll be glad to send you com- 
plete details and prices of these 
CEC systems. 

Unless you're really an expert, 
doing-a-vacuum-system-yourself saves 
little. It certainly takes time. And 
most likely you'll get no marks 
for quality. 

So why fuss when you can get a 
complete CEC system with exactly 
the rightpumps, gauges, and valves? 
A system that's ready to operate- 
leakproof, completely accurate- 
built by specialists in the fabrica- 
tion of high vacuum equipment. 

While designed primarily for 
metal evaporation, these packaged 
systems are versatile. They can 
readily be used for pulling and 
growing crystals, leak detection 
on small containers, melting small 
metal samples, etc. 

We'll be glad to send you com- 
plete details and prices of these 
CEC systems. 

Consolidated Electrodynamics 
Rochester Division, Rochester 3, N. Y. 

formerly Consolidated Vacuum 

SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 

545 

Consolidated Electrodynamics 
Rochester Division, Rochester 3, N. Y. 

formerly Consolidated Vacuum 

SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 

545 


