
avenue for collaboration is the use of 
American systems by Japanese lin- 
guists. Such a plan would avoid serious 
duplication of effort. 

"In both countries, work on auto- 
matic print readers is underway. Suc- 
cessful completion of such a machine 
will reduce the cost of both linguistic 
research and machine translation. 
Meanwhile, it is noted that text can 
be obtained for study by collection of 
tapes produced as byproducts of book 
and newspaper publication. Such tapes 
could be exchanged with mutual benefit. 

"Information is exchanged inade- 
quately between the two countries. Dis- 
semination of titles and abstracts is 
needed, as are translation and also dis- 
tribution of semipublished reports to 
more interested persons. It was sug- 
gested that the Association for Ma- 
chine Translation and Computational 
Linguistics, the Research Committee 
for Machine Translation of Japan, and 
the Information Processing Society of 
Japan might help with these problems. 

"Results of machine translation 
studies, such as programs or algo- 
rithms, dictionaries, and grammars, 
are not easy to publish, but private 
arrangements are possible. .... the 
value of much cooperative work will 
be proportional to closeness of col- 
laboration, especially in Japanese-Eng- 
lish translation, and vice versa. 

"The delegates recommend: 
"1) A systematic program of ex- 

change of researchers between Ameri- 
can and Japanese mechanical transla- 
tion projects, especially in the field of 
linguistics and computer programming 
applicable to mechanical translation; 
these exchanges should be used to aid 
establishment of programs of research 
on Japanese in the U.S. 

"2) Increased availability [of] and 
ready access to highspeed digital com- 
puting facilities for language process- 
ing research in Japan and also in the 
U.S. 

"3) Encouragement of continued 
exchange of published and unpub- 
lished reports on an informal and in- 
dividual basis and the establishment of 
an appropriate mechanism for the 
timely exchange of both research re- 
ports and published literature, with 
adequate provision for translation of 
the significant literature. 

"4) That all Japanese reports and 
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such as Computing Reviews and the 
Association for Machine Translation 
and Computational Linguistics. 

"5) Exchange of Japanese and Eng- 
lish textual material in machine-usable 
form such as punched paper tape, 
punched cards, and magnetic tape. 

"6) Exchange of coding systems, 
algorithms and programs. 

"7) A second seminar on mechani- 
cal translation, after sufficient time and 
opportunity have been allowed to im- 
plement the kinds and means of co- 
operation suggested in the preceding 
recommendations. 

"8) A planning meeting in the US 
in 1965 to determine areas for further 
cooperation; it should be preceded or 
followed by visits to US research 
centers. 

"This seminar feels it desirable to 
establish close relationships between 
the Mechanical Translation Commit- 
tee of the Information Processing So- 
ciety of Japan and the Association for 
Machine Translation and Computa- 
tional Linguistics, in order to promote 
the recommended actions, such as 
3,4,5,6, on a non-governmental basis." 

FRANZ L. ALT 

National Bureau of Standards, 
Washington, D.C. 

Radiation Preservation of Foods 

A comprehensive review of research 
activities on radiation preservation of 
foods throughout the world was given 
at an international conference held 
27-30 September in Boston, Massa- 
chusetts. 

S. A. Goldblith (Massachusetts In- 
stitute of Technology) opened the con- 
ference by challenging the 350 scien- 
tists attending to make sound judg- 
ments about the safety of foods pre- 
served by radiation. "Let us not allow 
our thinking to be muddled by 'theoret- 
ical hazards' that do not and cannot 
exist in the practical situation," Gold- 
blith admonished. He pointed to the 
application of the 1 2-decimal-reduc- 
tion-time (12D) principle for thermal 
processing to radiation sterilization of 
foods as an example of such "mud- 
dled thinking." 

Expanding this point, Hamed El- 
Bisi (U.S. Army Natick Laboratories) 
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Bisi (U.S. Army Natick Laboratories) 
described the formulation of the 12D 
concept as a mere experimental coin- 
cidence, supported only by circum- 
stantial, and not by direct, scientific 
evidence. El-Bisi noted that there was 
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no available evidence to support the 
claim of industry-wide compliance 
with the 12D principle in the thermal 
canning of foods. He called for a posi- 
tive effort directed toward the estab- 
lishment of a sound, realistic, and ex- 
perimentally supported definition of 
the minimum radiation dose required. 

In summarizing studies on the 
wholesomeness of radiation-preserved 
foods, Nicholas Raica, Jr., (U.S. Army 
Medical Research and Nutrition Labo- 
ratory) said that recently completed 
studies indicate that foods electron-ir- 
radiated with 11-12 Mev to 5.5 Mrads 
are wholesome. (Current Food and 
Drug Administration clearance for ra- 
diation-preserved canned raw bacon 
limits the use of electrons to a 5-Mev 
maximum.) Raica stated that induced 
radioactivity cannot be detected in 
foods irradiated with energies of less 
than 10 Mev. He explained that, on 
the basis of theoretical considerations, 
it has been determined that if a per- 
son's entire diet consisted of food elec- 
tron-irradiated with 24 Mev to 5 
Mrad, his total exposure would be 
0.26 Mrad per year. It has been esti- 
mated that one is exposed to about 
150 mrem per year from natural 
sources and that 5 mrem of this is con- 
tributed by fallout. 

The pasteurization of fish products 
by radiation was a major topic dis- 
cussed at the conference. Kevin G. 
Shea (U.S. Atomic Energy Commis- 
sion) said that radiation pasteuriza- 
tion has been shown to extend refrig- 
erated shelf-life of marine products 
for 30 days or more. 

Areas of study pursued by the AEC 
and the Bureau of Commercial Fisher- 
ies in the field of radiation microbi- 
ology of marine products include: (i) 
shifting ecology of the irradiated flora 
due to variation in irradiation resist- 
ance and the unique spoilage patterns 
resulting; (ii) whether significant num- 
bers of microorganisms which survive 
are mutants, and what their disease- 
producing role is, if any; (iii) extent of 
increase in radioresistance; (iv) syner- 
gistic radiolethal effects of food addi- 
tives (such as nitrates, sodium chlo- 
ride, antibiotics), concomitant heat, 
and other agents. 

John Dassow (Bureau of Commer- 
cial Fisheries) reported that a mini- 
mum radiation dose of 0.2 Mrad will 
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give reasonable (two- to fourfold) ex- 
tension of shelf-life to Pacific crab- 
meat and flounder fillets at a storage 
temperature of 0.5?C. He explained 
that the advantages of using this low 
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WORKING TIME := 10 MINUTES 

Whether you are lazy or not, you will enjoy saving up to two 
hours daily conducting electrophoresis research. Using the 
EC 470 Apparatus, here is how it is (lone: 
1. Cell locks itself together-no further manipulation 
2. Pour in single gel solution-no further manipulation 
3. Apply samples directly-no further manipulation 

After running for one hour, remove gel slab. 

4. Stain together, destain together, and evaluate together. 
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STERILE OR CONTAMINATED? STERILE OR CONTAMINATED? 

TSI TAPE 
identifies the condition! 

Protect laboratory personnel from 
contamination and assure STERILE 
glassware for each test by following 
this simple procedure: 

1.* Place all glassware in basket 
marked with TSI Tape. 

2. After glassware has been auto- 
claved for 15 minutes at 250? F., 
TSI Tape will show a color change 
indicating "STERILE." 

3. Following use, and before dis- 

posing of dangerous material, place 
glassware in basket marked with a 
new tape and autoclave. 
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level of irradiation are: (i) it allows 
the survival of microorganisms capable 
of producing recognizable evidence of 
spoilage in the product at the end of 
its storage life; (ii) bacterial spoilage 
probably will occur if the product is 
mishandled in storage or shipping; 
(iii) bacterial spoilage will occur be- 
fore degradation from other causes 
which would affect product odor, fla- 
vor, and texture; (iv) the cost of ir- 
radiation per pound of product would 
be kept at a minimum. 

Dassow also reported a study of the 
amount and rate of production of tri- 
methylamine, total volatile bases, and 
volatile acids in irradiated and unir- 
radiated marine products to evaluate 
their usefulness as objective indices of 
product quality. Volatile acids were 
considered to be the best index of 
quality. The rate of nucleotide degrada- 
tion and accumulation of hypoxanthine 
in three species of fish was studied. 
It was found that these measurements 
could be made rapidly and showed a 
good correlation with fish freshness 
during the first 8 days of storage. 

The economic outlook for radiation- 
preserved foods was discussed by An- 
thony A. Bertsch (U.S. Department of 
Commerce), chairman of the U.S. In- 
terdepartmental Committee on Radia- 
tion Preservation of Foods. He report- 
ed that products and processes which 
appear most favorable at this point 
are: (i) sterilization of ham for do- 
mestic and foreign markets and of ba- 
con, pork, and beef for foreign mar- 
kets; (ii) pasteurization of strawber- 
ries, poultry, and seafood products for 
both domestic and foreign markets; 
(iii) disinfection of liquid eggs; (iv) 
disinfestation of wheat and wheat prod- 
ucts and pork, especially for foreign 
markets, and of mangoes for domes- 
tic nmarkets; (v) the inhibition of 
sprouting of potatoes, especially for 
foreign markets; (vi) improvement in 
the quality of dehydrated vegetables 
for both domestic and foreign markets. 

Howard Hembree (U.S. Army Gen- 
eral Equipment Test Activity) report- 
ed that in a series of soldier-consumer 
preference tests, irradiated and nonir- 
radiated pork products, chicken, beef, 
and seafood items were fed as part 
of normal meals. Results in general 
showed that nonirradiated control 
foods were preferred over their irradi- 
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radiated pork products, chicken, beef, 
and seafood items were fed as part 
of normal meals. Results in general 
showed that nonirradiated control 
foods were preferred over their irradi- 
ated counterparts. However, irradiated 
and nonirradiated pork chops and had- 
dock were equally preferred. The re- 
sults also showed that radiation doses 
of 0.25 Mrad will prolong the storage, 
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rtui nurnU i umIt I tn 
Known all over the world as primary 
tools for regular daily chemical anal- 
yses, Perkin-Elmer's low-cost spectro- 
photometers are equally adaptable 
to unusual applications through the 
use of special accessories. Here are 
some of the sampling aids developed 
for the NaCI prism Model 137B, the 
KBr prism Model 137B, and the grat- 
ing Models 137G, 237B and 337: 
Micro Cells for work with limited 
sample volumes of liquids and solids 
in solution, where precise quantita- 
tive and qualitative information is 
sought. As little as 25 ,ug of sample 
may be used. 
Small-Volume (25 cc) Gas Cell for 
sample-limited gas analysis. A 7.5 
cm path is provided. 
Beam Condenser for micro-analy- 
sis of extremely small solid samples 
in KBr pellets. As little as 1 y,g may 
be detected. 
For details on the full selection of 
accessories for P-E low-cost IR spectro- 
photometers, write to Instrument Divi- 
sion, Perkin-Elmer Corporation, 723 
Main Avenue, Norwalk, Connecticut. 
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at 0.5? to 1.7?C, of haddock for 14 
days and shrimp for 7 days, without 
adversely affecting consumer prefer- 
ence. 

W. T. L. Neal (Ministry of Agricul- 
ture, Fisheries and Food, Great Brit- 
ain) indicated that the principal in- 
terest of European countries is in the 
use of radiation to pasteurize foods to 
eliminate salmonella infection. He indi- 
cated that there is a potential in Bri- 
tain for the application of radiation to 
the processing of imported frozen 
eggs, frozen horse meat imported for 
pet foods, coconuts, meat and fish 
meals, and chicken. 

Lloyd L. Kempe (University of 
Michigan) reported on the unusual 
problems in studying Type E botulism 
in connection with the radiation pres- 
ervation of foods. Citing studies on the 
heat resistance of Type E spores, he 
pointed out an apparent anomaly in 
the temperature at which they are in- 
activated. He reported on a study using 
spore suspensions of the Beluga strain 
in sealed ampules in which the number 
of spores was reduced by 5 cycles in 
3 minutes at 78?C but survivors re- 
mained at 60 minutes. These remaining 
spores produced Type E toxin upon 
subculture. Kempe said that this indi- 
cates the existence of the so-called 
"tail" on the heat-survivor curves and 
that the surviving spores are Type E. 
Studies to confirm this are continuing. 

The conference was sponsored joint- 
ly by the National Academy of Sci- 
ences-National Research Council, the 
U.S. Atomic Energy Commission, and 
the U.S. Army Natick Laboratories. 
Proceedings of the conference will be 
published by NAS-NRC. 

FERDINAND P. MEHRLICH 
Food Division, U.S. Army Natick 
Laboratories, Natick, Massachusetts 

Vesalius Commemoration at Brussels 

Vesalius was born in 15-14 and died 
in 1564. His activities took him from 
his native Belgium, through France, 
Switzerland, Germany, Austria, Italy, 
Spain, the Holy Land, and the Greek 
islands. The widespread impact of his 
work amply justified the international 
celebration of the fourth centennial of 
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3 minutes at 78?C but survivors re- 
mained at 60 minutes. These remaining 
spores produced Type E toxin upon 
subculture. Kempe said that this indi- 
cates the existence of the so-called 
"tail" on the heat-survivor curves and 
that the surviving spores are Type E. 
Studies to confirm this are continuing. 
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Tygon Flexible Plastic Tubing, 
Formulation R-3603, is the first 
transparent plastic tubing de- 
veloped on the basis of research 
to meet the specific demands of 
laboratory usage. Because it 
is chemically inert, non-toxic 
and non-contaminating, it will 
maintain purity in even the 
most sensitive solutions. Glass- 
like clarity of the plastic per- 
mits visual examination of fluid 
flow at any point-hence better 
process control. Flexible and 
tough as a rawhide string, 
Tygon Tubing handles easily- 
connects and disconnects quick- 
ly, and won't kink or collapse. 

Tygon Formulation R-3603 is 
the logical tubing for every 
laboratory application. That's 
why laboratories all over the 
world use more of it than all 
other brands put together. 
There is a size for every appli- 
cation, and required sizes are 
stocked by laboratory supply 
houses everywhere . , 
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