
15 March 1959 

S I | I 
1 

I i^ z N u IE l Volume 129, Number 3359 

Editorial Science Writing Awards ....... ..1.... ...................... .............. 1327 

Articles Push to the Desert: H. F. Gregor ............ .... .............. 1329 

The pressure of agriculture on California's arid land illustrates the law 
of diminishing returns. 

Chemistry of Insulin: F. Sanger . ........................... .. 1340 

Determination of the structure of insulin opens the way to greater 
understanding of life processes. 

Elmer Martin Nelson, Government Scientist: C. D. Tolle ... ................. 1344 

News of Science Conservation Bill Faces Test in Senate; Compton Criticizes Secrecy in Science; 
AAAS-Westinghouse Science Writing Awards ............................. 1346 

Book Reviews R. Hall and K. R. Kelson, The Mammals of North America, reviewed by G. G. 
Simpson; other reviews ................................................ 1353 

Reports Population Size Required for Investigating Threshold Dose in Radiation- 
Induced Leukemia: C. Buck ....................................... 1357 

Nitrogen Partition in Excreta of Three Species of Mosquitoes: 
F. Irreverre and L. A. Terzian . . ........................................ 1358 

The Clock Paradox: C. C. MacDuffee ....... ............... ... 1359 

Carotenogenesis and Resistance of Micrococcus pyogenes to Tetracyclines: 
G. Suzue and S. Tanaka ............... ................... 1359 

Half-Life of Sulfur-35: R. D. Cooper and E. S. Cotton ........................ 1360 

Geographical Pattern of Crotamine Distribution in the Same Rattlesnake 
Subspecies: S. Schenberg . ................. ....... ........ 1361 

High-Energy Phosphates during Long-Term Hibernation: M. L. Zimny and 
R. Gregory ........................................................... 1363 

Factors Influencing the Effect of f3-Propiolactone on Chromosomes of Vicia 
faba: C. P. Swanson and T. Merz ....................................... 1364 

An Explanation of the Liesegang Phenomenon: C. J. van Oss and P. Hirsch-Ayalon 1365 

Prolongation of Response of Node of Ranvier by Metal Ions: 
C. S. Spyropoulos and R. 0. Brady ..................................... 1366 

Departments Letters . ........... ......... ................. ..................... 1324 

Autoradiography; Meeting Notes; Forthcoming Events; New Products .......... 1370 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 



New Methods Extend 
the Usefulness of 

the Ultracentrifuge 

Recent studies by research scientists have further 
increased the uses of the Analytical Ultracentrifuge for 
measuring molecular weights and purity of viruses, 
enzymes, proteins, polymers and a variety of organic 
and inorganic molecules. Here are four new 
developments as reported in the technical literature. 

Kegeles and Rao at Clark University have measured the 
molecular weights of chemically reacting systems in the ultra- 
centrifuge cell using the Archibald "approach-to-equilibrium" 
method. Studying the enzyme system alpha-chymotrypsin, they 
showed it to be present in the ultracentrifuge cell as an 
equilibrium mixture of monomers, dimers, and trimers. This 
is an extension of previous work which showed that the 
Archibald method applies to polydisperse non-ideal solutions, 
as well as to monodisperse ideal solutions. 

Trautman, at New York's Rockefeller Institute for Medical 
Research, showed that the accuracy of the Archibald method 
can be improved by more precisely locating the position of 

Improved Accuracy the meniscus on the ultracentrifuge photographic plate. 
1f^__, He made a detailed study of the optical fine structure at the 

meniscus, and used a special optical aligning procedure with 
a mirror in the ultracentrifuge cell. 

At Stockholm's Nobel Medical Institute, Ehrenberg reports a 
simplified approach-to-equilibrium method which makes 
measurements from the schlieren curve easier. He runs the 

Simplified Measurements \ ultracentrifuge fast enough for a peak to begin forming at the 
meniscus so that the schlieren curve is parallel with the 
baseline and no extrapolation is necessary. His measurements 
of molecular weight and diffusion constants agree closely 
with those by other methods. 

Van Holde and Baldwin at the University of Wisconsin have 
used short liquid columns to achieve complete sedimentation 

--Equilibrm . equilibrium in a fraction of the time previously required. Using 
Rapid Equilibrium I liquid columns of only 3 mm, they report equilibrium with sucrose 

!_ l:l;ly min 3 1/2 hours, and with a 1 mm column in only 30 minutes. In 
addition, the authors report that measurements during approach- 
to-equilibrium permit calculation of a diffusion coefficient. 

If you are not familiar with the Ultracentrifuge, we will be 
happy to send you copies of "An Introduction to Ultracentrifuge 
Techniques" and the latest issue of "Fractions", a periodical 
sent to owners of Spinco ultracentrifuges, electrophoresis- 

IB4B^:t 2 " 46,E . ..diffusion instruments and amino acid analyzers. Write Spinco 
::lllIIIIII 

i 
. s :Division, Beckman Instruments, Inc., Stanford Industrial Park, 

I.'.Z::::l::;l':lj.wfS'i'i'';1'S'^' ,Palo Alto 5, California. 

Sales and service facilities 
are maintained by 

Beckman/International Division 
in fifty countries 

S-60A 

Beckm/ a n /Spinco Division 
Beckman Instruments, Inc. 



NOW! 

AUTOMATIC Spectrophotometric 

and Electrometric Titrations with the 

NEW 

SAR G E NT- MALM S TADT 
AUTO MATIC 

SPECTRO-ELECTRO 

TITRATOR 

Designed and manufactured by 

E. H. SARGENT & CO. 

Patents Pending 

S-29700 Spectro-Electrometric Titration Apparatus-Model SE, SARGENT-MALMSTADT ... $690.00 

For SPECTROPHOTOMETRIC TITRATIONS 
Provides direct automation of most titrations 
now being performed which inherently or in 
conjunction with an indicator provide a spec- 
trophotometric end point. These include acid- 
base, oxidation-reduction, complex formation 
and some precipitation reactions, indicators 
being available for most of the titrations cur- 
rently performed by manual methods. 

For ELECTROMETRIC TITRATIONS 

Provides facilities to perform automatic deriv- 
ative potentiometric titrations as performed 
by the S-29690 SARGENT-MALMSTADT 
automatic potentiometric titrator. Provision is 
made for the convenient connection of simple 
circuits for constant current potentiometric, 
"polarized electrode" and similar titrations. 

For complete information contact your nearest Sargent Division or write: Dept. SE, Chicago, Illinois 

S Af R G E J N T SCIENTIFIC LABORATORY INSTRUMENTS * APPARATUS * SUPPLIES * CHEMICALS 

E. H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS 

DETROIT 4, MICH. * DALLAS 35,TEXAS * BIRMINGHAM 4, ALA. * SPRINGFIELD, N. J. 
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Letters Letters Letters 
Teaching and Research 

Impressed by what Caplow and Mc- 
Gee bring out in their book The Aca- 
demic Market Place [see Science 129, 
357 (1959)], Victor G. Fourman de- 
plores the deemphasis on teaching abil- 
ity and the concomitant stress on pub- 
lication in the academic evaluation of 
college professors. With this aspect of 
Fourman's argument I most heartily 
agree. Unless he be frankly engaged as 
a research professor, no member of a 
college or university faculty should be 
advanced on the basis of publications 
alone. 

However, in all the literature I have 
seen on this troublesome subject there 
is little or no mention of what seems to 
me the really critical thing in the whole 
question of teaching versus research- 
the one valid reason why department 
heads, deans, and presidents may be 
justified in demanding that a faculty 
man publish. Unless a college teacher 
is actively engaged in grappling with the 
unknown somewhere on the forefront 
of knowledge, he will not bring into the 
classroom the point of view, the frame 
of mind, the mode of attack, the general 
air of the investigator, and these quali- 
ties are just what is essential if a teacher 
is to show, in the presence of the stu- 
dent, by various forms of example, how 
to go about dealing with the problems 
in his subject. 

These remarks are directed mainly at 
the problem of college teaching-teach- 
ing in the undergraduate world. Gradu- 
ate work deserving of the name is con- 
cerned with educating the student in the 
ways of original investigation, and to put 
a noninvestigator in charge of such work 
is indeed asking the blind to lead the 
blind. But even here the investigator 
should be a good teacher, not necessarily 
in the way that his colleagues in the 
undergraduate field are good teachers-- 
and in fact there is often a difference-- 
but a good teacher nevertheless. 

Now it is publication that is nearly 
always emphasized in this picture and, 
unfortunately, not always research; this 
is one vice of which Fourman justly com- 
plains. Quality of publication should of 
course take first place in any individual 
evaluation, for the prime value of pub- 
lication itself, in this context, is the evi- 
dence it affords that the author is really 
an investigator. Over and above all the 
cant and hypocrisy that have, regrettably, 
invested much discussion of the matter, 
the valid case is after all rather simple: 
A man can hardly go very far in sound 
research without finding out something 
new, and when he does he owes it to his 
fellow scholars to make known the re- 
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And there is also the negative side of 
the picture. If a teacher does no more 
than read and absorb the literature on 
his subject (this he must do as minimal 
preparation) it is highly likely that in 
the course of a few years he will go stale 
in his own thinking. 

And finally, all this must probably be 
qualified by the truism that in a broad 
field like college teaching all kinds of 
genius are needed. Many years of asso- 
ciation with many kinds of teachers have 
brought me to realize that there prob- 
ably are some people who can stimulate 
students in certain desirable ways with- 
out doing any kind of research. But for 
the reasons given above, in view of the 
essential fact that the main thing col- 
lege can do for a student is to show him 
how to learn and how to think, such 
teachers should be the exception and 
not the rule. Men and women who can 
do a good job of both teaching and re- 
search are probably not as rare as many 
would have us believe. 

EDMUND M. SPIEKER 
Department of Geology, 
Ohio State University, Columbus 

Department of Science 

I should like to express my strong ap- 
proval of the article on "Government 
sponsorship of scientific research" by L. 
V. Berkner [Science 129, 817 (1959)]. 

Like many members of the scientific 
community I have had grave doubts 
about the wisdom of setting up a fed- 
eral department of science headed by 
an officer of cabinet rank. Increasingly, 
however, I have become convinced that 
such a department is practically a neces- 
sity, if science is to play the role that it 
must play in any vigorous society today. 
Berkner's article provides the most pow- 
erful argument that I have seen in favor 
of such action, and to me the argument 
seems practically unanswerable. 

As regards the scope of such a depart- 
ment I should go along with Berkner's 
argument almost entirely except that I 
should like to see the National Science 
Foundation included in the proposed de- 
partment. It is true that its inclusion 
would modify the structure, and expand 
the responsibilities, of the department, 
as envisaged by Berkner. I believe, on 
the other hand, that the National Sci- 
ence Foundation would probably flourish 
more vigorously and obtain more ade- 
quate support if it were a part of a fed- 
eral department of science. The foun- 
dation has hitherto been almost a step- 
child of the government. Its functions 
are of enormous importance; it should 
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SCIENCE SCIENCE 

ce Writing Awards 

interpretation of science to the public is an activity of such high 
nce that we are glad indeed to announce that the AAAS is again 
ing two annual awards of $1000 each for excellence of science writ- 
e award will be made for newspaper and the other for magazine 
Funds are being supplied by the Westinghouse Educational Foun- 
General management is in the hands of the AAAS and a com- 
representing the three sponsoring organizations, the Westinghouse 

Corporation, the National Association of Science Writers, and 
AS. Announcements and rules of eligibility are being distributed 
.ce writers and to newspapers and magazines. The rules are given 
e 1348. Entry blanks may be secured from the AAAS. Because 

Ice of medical reporting is already recognized by the Lasker 
, writing in the clinical medical field will not be eligible. The new 
are therefore complementary to the Lasker Awards. 
nel of judges representing newspaper and magazine editors, schools 
nalism, science, and the general public will select the winning 
Winners will be informed early in December, and the awards will 
ented during the AAAS annual meeting at the annual dinner of 
tional Association of Science Writers. 

:oving the communication of science to the public is a AAAS 
ibility that we have not been carrying out as well as we should like. 
w awards are one aspect of what we hope will be a more effective 

n. Fortunately, other organizations are also interested in improving 
reporting. The British Association for the Advancement of Science 
that is trying out a rather different approach. Three special lec- 
ps have been established, tenable only by comparatively young 
ts who have demonstrated exceptional skill in lecturing to general 
:es. Each year the three lectures will be given at the annual meeting 
British Association, and may be repeated later in other cities. 
British Association lectureships are-if the term may be used-for 
d amateurs. The AAAS-Westinghouse Awards, in contrast, will 
ly usually go to professional science writers. That both groups in- 
nembers with real talent for popularizing science is evident from 
of winners of UNESCO's annual Kalinga Prize. American winners 
award have been Waldemar Kaempffert and George Gamow. Karl 
isch was last year's winner, and a particularly worthy one, for he has 
ly provided a wide audience with accounts of interesting zoological 
)ut in some of his writing, for example Bees, Their Vision, Chemical 
and Language, has also done the more difficult task of conveying 
general reader a beautifully clear picture of the mode of thought, 
int of view, and the interplay of hyopthesis and experiment that 
terize scientific work. 
re is nothing in the rules of the AAAS-Westinghouse Awards to 
t a scientist from winning. In fact we hope that once in a while a 
i-the-wool scientist will be announced as the winner. But any scien- 
1 face stiff competition, for there is a growing body of highly com- 
professionals in the field. 

>ever wins, this new program will provide an opportunity to reward 
*nce in an activity that is of importance both to science and to 
~.-D.W. 

ce Writing Awards 

interpretation of science to the public is an activity of such high 
nce that we are glad indeed to announce that the AAAS is again 
ing two annual awards of $1000 each for excellence of science writ- 
e award will be made for newspaper and the other for magazine 
Funds are being supplied by the Westinghouse Educational Foun- 
General management is in the hands of the AAAS and a com- 
representing the three sponsoring organizations, the Westinghouse 

Corporation, the National Association of Science Writers, and 
AS. Announcements and rules of eligibility are being distributed 
.ce writers and to newspapers and magazines. The rules are given 
e 1348. Entry blanks may be secured from the AAAS. Because 

Ice of medical reporting is already recognized by the Lasker 
, writing in the clinical medical field will not be eligible. The new 
are therefore complementary to the Lasker Awards. 
nel of judges representing newspaper and magazine editors, schools 
nalism, science, and the general public will select the winning 
Winners will be informed early in December, and the awards will 
ented during the AAAS annual meeting at the annual dinner of 
tional Association of Science Writers. 

:oving the communication of science to the public is a AAAS 
ibility that we have not been carrying out as well as we should like. 
w awards are one aspect of what we hope will be a more effective 

n. Fortunately, other organizations are also interested in improving 
reporting. The British Association for the Advancement of Science 
that is trying out a rather different approach. Three special lec- 
ps have been established, tenable only by comparatively young 
ts who have demonstrated exceptional skill in lecturing to general 
:es. Each year the three lectures will be given at the annual meeting 
British Association, and may be repeated later in other cities. 
British Association lectureships are-if the term may be used-for 
d amateurs. The AAAS-Westinghouse Awards, in contrast, will 
ly usually go to professional science writers. That both groups in- 
nembers with real talent for popularizing science is evident from 
of winners of UNESCO's annual Kalinga Prize. American winners 
award have been Waldemar Kaempffert and George Gamow. Karl 
isch was last year's winner, and a particularly worthy one, for he has 
ly provided a wide audience with accounts of interesting zoological 
)ut in some of his writing, for example Bees, Their Vision, Chemical 
and Language, has also done the more difficult task of conveying 
general reader a beautifully clear picture of the mode of thought, 
int of view, and the interplay of hyopthesis and experiment that 
terize scientific work. 
re is nothing in the rules of the AAAS-Westinghouse Awards to 
t a scientist from winning. In fact we hope that once in a while a 
i-the-wool scientist will be announced as the winner. But any scien- 
1 face stiff competition, for there is a growing body of highly com- 
professionals in the field. 

>ever wins, this new program will provide an opportunity to reward 
*nce in an activity that is of importance both to science and to 
~.-D.W. 

society society 



*"We Count More Samples... 
Count For Longer Periods... 
And Still Have More Time For Research" 

Tri-Carb? Liquid Scintillation Spectrometer 
For counting Tritium, Carbon-14 and 
other beta- and alpha-emitting isotopes. 

Auto-Gamma? Spectrometer 
for counting gamma-emitting isotopes. 

-Elts~ IIi.' ~SI 

This is a typical quote from research person- 
nel in laboratories where Packard Tri-Carb 
Spectrometers and/or Auto-Gamma 
Spectrometers are used. 

These instruments are completely auto- 
matic. They handle up to 100 samples and 
record all data (sample number, time and 
scaler counts) accurately and permanently on 
paper tape. Operation can be maintained on 
a 24-hour basis. No staff time is required for 
counting. Consequently, laboratory per- 
sonnel have more time for other important 
research work. 

If you are counting radioactive samples, 
learn how Packard can improve your experi- 
mental data and still save you time. Contact 
Packard Instrument Co., Inc. Request latest 
bulletin on the Tri-Carb Liquid Scintillation 
Spectrometer and/or the Auto-Gamma 
Spectrometer. 

l m 
f DEPT. A * P. O. BOX 428 * LA GRANGE, ILLINOIS 
1--fli San Francisco * Chicago * New York 

II 

1328 SCIENCE, VOL. 129 



Rapid, Precise Pipetting 
with 

HAMILTON PIPET CONTROLS 
DUAL CONTROL provides for extremely 
accurate pipetting and liquid transfer with 
Hamilton Pipet Controls. Simply raise the 
liquid meniscus with the free-sliding plunger 
almost to the calibration line, then use the 
thumbwheel control to bring the meniscus to 
the scribe line with complete accuracy. Pipet 
Control features include: 
* Glass and stainless steel construction 
* Tygon tubing connection to pipet provides 

clean, flexible coupling 
* 1 ml, 2 ml and 5 ml maximum capacities 

available 
Order Direct- or write for literature 

and prices- today! 

I 

DEPARTMENT K 

1134 WHITLEY STREET * WHITTIER, CALIFORNIA 

A Complete Line of Precision, 
Radiochemical Handling Equipment 

DETERMINE 
AMINO ACIDS 

conveniently 
economically 
accurately 

by 

microbiological assay methods described fully 
in our free brochure using our chemically- 
defined media-low blanks and optimum re- 
sponse to assay organisms-and our durable, 
lightweight, precision-machined 

SPECIAL RACKS 

ORGANIC RESEARCH CHEMICALS 
AND BIOLOGICAL PRODUCTS 

write for catalogue 

H. M. CHEMICAL COMPANY, LTD. 

1754 TWENTY-SECOND STREET 

SANTA MONICA, CALIFORNIA 

dO R~FOR EXPLORING 

Vf MICROWAVE OPTICS... 

f CENCO 

r MICRO-WAVE APPARATUS 
A valuable new teaching aid for school X 

I and laboratory that demonstrates prin- J 
| ciples of physical optics at a meter _ I stick rather than microscope level. Also J 
I illustrates basic radar. Special manual 
v outlines 17 ex- r 

\. . - lWrite for de- 
*\ I I 11 HI B _....tails. 

IHH^^ i^^/^ 

?_ _5 
X-^ 

3So 
No. 80422 Micro-Wave Apparatus, with 
transmitter tube .......... each $295.00 

CENTRAL SCIENTIFIC CO. 
1718-M Irving Park Road * Chicago 13, Illinois 
Branches and Warehouses - Mountainside, N. J. 
Boston * Birmingham * Santa Clara * Los Angeles ? Tulsa 
Houston * Toronto * Montreal * Vancouver * Ottawa 

SCIENCE, VOL. 129 

I 
GLASS ABSORPTION 

CELLS yde KLETT 

SCIENTIFIC APPARATUS - 
Klett-Summerson Photoelectric Colorimeters- 
Colorimeters - Nephelometers - Fluorimeters- 
Bio-Colorimeters - Comparators - Glass Stand- 
ards-Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 

I I 

r 

I 

1368 



Letters 
(Continued from page 1324) 

try. Relative to the Atomic Energy Com- 
mission, the Public Health Service, or 
the Armed Services, it has been, how- 
ever, starved of funds. I believe that the 
National Science Foundation is more 
likely to come into its own and receive 
the support it deserves if it is a part of 
a department of the government headed 
by an officer of cabinet rank. 

The size of the research program of 
the United States Public Health Service 
is, of course, largely due to the intense 
interest of the public and of Congress in 
matters related to health, but I think the 
program has also been strengthened by 
the fact that the United States Public 
Health Service is part of the Depart- 
ment of Health, Education, and Wel- 
fare and has a cabinet officer with the 
departmental organization behind him 
to speak on its behalf. The actual func- 
tion of the National Science Founda- 
tion, with respect to the support of sci- 
entific research, should involve support 
of research over a much wider area than 
that of the Public Health Service, since 
it includes the whole realm of funda- 
mental research in the physical and bio- 
logical sciences, with overlapping into 
the area of medicine and social sciences. 
I believe that the National Science 
Foundation will stand a better chance 
of growing to its proper stature as part 
of a federal department headed by an 
officer of cabinet rank than it would as 
a separate and isolated agency. 

This criticism, of course, deals with 
only one aspect of Berkner's proposals, 
which in general I would endorse whole- 
heartedly. I hope that his powerful and 
convincing article will receive the atten- 
tion it deserves from scientists through- 
out the country-and from the poli- 
ticians. 

JOHN T. EDSALL 
Harvard University, 
Cambridge, Massachusetts 

Philanthropy 

I confess that I was jarred by the 
editorial, "How to be generous cheaply" 
[Science 129, 805 (1959)]. I am aware 
of the fact that many pleas for philan- 
thropy are supported primarily by the 
argument that "you can deduct it from 
your income tax." But I had not ex- 
pected the AAAS to be promoting a 
considered plan for the encouragement 
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make wise expenditures of its tax re- 
ceipts. Better, the editorial says, to cre- 
ate a condition in which each individual 
has increased latitude to decide for him- 
self the social causes and institutions 
(privately operated and controlled) 
which he cares to support. 

I believe such thinking is headed in 
the wrong direction. If we traveled far 
enough along this road, disaster could 
overtake us. Granted that the Govern- 
ment sometimes does not spend wisely, 
it does not follow that private, individ- 
ual judgments in "giving" are certain to 
be formed in the public interest. Private 
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philanthropy has often been irrespon- 
sible and wasteful. 

Certainly, citizens should have reason- 
able encouragement to form and to sup- 
port private, volunteer organizations for 
religion, education, and charity. But the 
primacy of the larger society should not 
be undermined. AAAS members should 
understand this principle better than 
any other group and not become just 
another pressure group out to shoot a 
few more holes in the income tax. 

P. W. HUTSON 
University of Pittsburgh, 
Pittsburgh, Pennsylvania 
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The Russians' 

Own Story of 

Artificial Satellites 

The Russians' 

Own Story of 

Artificial Satellites 

"Singularly free of propaganda ... One of 
the best surveys of astronautics published 
in any country." WILLY LEY 

Just published, this comprehensive new 
account of Russian theoretical and practical 
progress in the field of astronautics is writ- 
ten by a leading Soviet space scientist and 
now appears in English in the official U.S. 
Air Force translation. Here is the definitive 
history of the Soviet satellite program, with 
actual photographs, drawings, tables and 
technical data - much of it based on the 
author's own original research. Among the 
contents are: Plans for a Revolutionary 
"Fixed Star" Satellite, Construction of a 
Space Platform, Scientific Objectives of Space 
Flight, Design and Construction of Space 
Ships, Survival of Man in Space, Flights to 

the Moon, Problems of 
Re-entry into the 
Earth's Atmosphere, 
and many others. 
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Meetings 
Autoradiography 

A conference on autoradiography, 
sponsored by the American Cancer So- 
ciety and the National Cancer Institute 
of the National Institutes of Health, 
was held at the Westchester Country 
Club, Rye, N.Y., 22-24 Sept. 1958. 
Thirty-five leaders in the field were in- 
vited to a "retreat" conference. Twelve 
of the participants were from Great 
Britain, Sweden, Denmark, Belgium, and 
Canada; the others were from the United 
States. Twenty-five scientific papers were 
presented and discussed. 

A day was spent on theoretical con- 
siderations and technique. R. H. Herz 
(Kodak Ltd., Harrow) reported that la- 
tent-image fading of photographic emul- 
sions, particularly in the AR-10 stripping 
film so useful to the biologist, might be 
greatly reduced, and the speed of the 
film doubled, by exposing the emulsion 
in an atmosphere of very low humid- 
ity and devoid of oxygen. J. Spence 
(Eastman Kodak Co., Rochester, N.Y.) 
emphasized the desirability of doing ex- 
perimental control studies in autoradi- 
ography to evaluate accurately latent- 
image fading. The problem of the 
production of tritium (H3) tracks in 
emulsion was discussed at some length. 

Hilde Levi (Copenhagen) pointed out 
the quantitative validity of relative 
grain-counting and track-counting tech- 
niques but also the potential errors of 
these methods when G-5 liquid emulsion 
and C14 and S35 are used. J. E. Gull- 
berg (University of California, Berke- 
ley) emphasized the value of dark-field 
illumination for both the visual exami- 
nation and the automatic, instrumental 
grain counting of autoradiograms. It was 
agreed that with this technique there is 
an increase in the number of visible 
events, both in the background emulsion 
and over the radioactive source, but 
there was no unanimity on the part of 
the discussants as to whether there was 
a gain or loss in signal-to-noise ratio. 

W. Tolles (Airborne Instruments 
Laboratory, Mineola, N.Y.) discussed 
methods of automatic quantitation of 
autoradiograms. He indicated that the 
principles of the instrumentation used 
in the automatic scanning of Papanico- 
laou smears of exfoliated cells and uti- 
lized also in the design of a nuclear track 
scanner that counts the proton tracks in 
film badge emulsion might readily be ap- 
plied to autoradiography. Practical diffi- 
culties such as a wide spread of density 
in a field or the overlapping of grains 
might become significant. S. Pelc (Kings 
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raised the question of whether it is profit- 
able to build large-scale grain-counting 
instruments inasmuch as only a small 
fraction of the work involved is that of 
grain counting. 

E. Odeblad (Caroline Institute, 
Stockholm) gave a mathematical evalu- 
ation of the density of photographic 
emulsions by a matrix system. This inter- 
esting approach to problems of resolution 
and "cross-fire" dosimetry has not yet 
been evaluated in terms of the results 
that have already been achieved by 
other techniques. 

D. L. Joftes (Cancer Research Insti- 
tute, Boston) discussed a technique in 
which fluid, nuclear-track emulsions are 
used with H3- and C14-labeled isotopes. 
Its chief advantage seems to be speed 
and ease of processing large numbers of 
autoradiograms. L. Belanger (Ottawa) 
showed how autoradiography could be 
used as a histochemical tool by studying 
the uptake of Ca45 and S35 in bone sec- 
tions that had been incubated in a me- 
dium containing the isotope. Differences 
in uptake of Ca45 in normal and patho- 
logic bone were indicated by the auto- 
radiograms. R. L. Swarm (National 
Cancer Institute, Bethesda) used the 
uptake of I131 and S35 in autoradio- 
grams of thyroid and cartilage trans- 
plants as a measure of the viability of 
the transplant. 

A morning session was devoted to 
radiation effects and radiation carcino- 
genesis. H. Lisco (Argonne National In- 
stitute, Chicago) illustrated the patho- 
genesis of lung cancers secondary to 
the inhalation of plutonium by con- 
comitant histological changes and auto- 
radiographic distribution of the isotope. 
The experimental lesions resembled the 
Joachimstahl lung cancers of man. L. 
Lamerton (Royal Cancer Hospital, Lon- 
don) discussed the problems of do- 
simetry in evaluating radiation-induced 
bone cancers and pointed out the wide 
range of possibilities for the production 
of focal injury and subsequent carcino- 
genesis. The microscopic distribution of 
isotopes can be determined by thick- 
section autoradiography, and there is 
great need for this type of approach 
which, in combination with an assess- 
ment of histologic damage, is so impor- 
tant to the unraveling of problems in 
carcinogenesis. 

Janet Vaughan (Oxford) discussed 
autoradiography and dose-rate measure- 
ments in bone and showed a correlation 
between the different types of damage 
observed and the different patterns of 
dose rate and total dose received in the 
tibia of rabbits receiving Sr90. Bone tu- 
mors arose in the areas of maximum 
dose or maximum damage after intra- 
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J. Arnold (Veterans Administration 
Hospital, San Francisco) showed that 
plutonium (Pu239) is more diffusely con- 
centrated in the lung and flat bones of 
dogs. With time and remodeling of bone 
traveculae and at certain dosages of 
Pu239 the distribution is more diffuse 
and tends to resemble the Ra226 distri- 
bution. Dziewiatkowski (Rockefeller In- 
stitute) showed by autography the de- 
creased uptake of S35-sulfate in the epi- 
physeal plate of the tibia of the mouse 
after radiation. 

An afternoon session was devoted to 
papers on nucleic acid, protein, and 
mucopolysaccharide metabolism. L. G. 
Lajtha (Oxford) pointed out many of 
the disadvantages of the tritium label in 
nucleic acid studies, in particular its 
radiation effects. There was consider- 
able disagreement about the matter, the 
Brookhaven group being less convinced 
of the effect. All agreed that relatively 
little was known about many features 
of tritium, especially about its radiation 
effect. 

S. Pelc (London) stated that the per- 
centage of cells concentrating thymi- 
dine-H3 is higher in many systems than 
the known rates of mitosis would lead 
one to expect. He concluded that deoxy- 
ribonucleic acid (DNA) metabolism 
might occur independently of any repli- 
cation activities and have a turnover dis- 
tinct from mitotic activities. There was 
considerable discussion about whether 
mitotic rates were as low as Pelc as- 
sumed or whether mitosis occurred as in- 
frequently as he believed. 

A. Ficq (Free University of Brussels) 
indicated that protein synthesis occurred 
in the salivary gland chromosomes of 
dipteran larvae and that there were 
areas of the chromosome which incor- 
porated tritiated thymidine in high con- 
centrations at certain stages of larval 
life. 

I. Tessman (Massachusetts Institute of 
Technology) reported on the "star" tech- 
nique of studying bacteriophage multi- 
plication by pouring emulsion plates con- 
taining P32-labeled DNA in bacteriophage 
particles. He compared the number 
of "stars" in parental T2 phage with 
the number of "stars" in progeny result- 
ing from the parental phage growth in 
bacteria, lysis of the bacteria, and the 
release of progeny phage. This technique 
shows that some progeny phage contain 
20 percent as much DNA as the parental 
phage. The significance of this approach 
in terms of knowledge concerning the 
replication of DNA, as well as its impor- 
tance in virus metabolism, were pointed 
out. 

G. Asboe-Hansen (Copenhagen) used 
S3504 and the Rous sarcoma to show 
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for sterilization, is readily accessible through a clear plastic 
door. Unaffected by air currents. Weight indication by a light 
projection system gives fast, precise reading. Operates on 110 
volts, 60 cycles. Rated capacity 15 grams; visible sensitivity 
to 5 milligrams. Movable dial viewer for 5 rows of graduations, 
each row 3 grams by 5 milligram graduations. Weight range 
selector has 5-notch beam corresponding to dial chart. Write 
for complete data and specifications. 
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100 grams by 1 gram. Other models up to 3 
kilos, 350 milligram sensitivity for rats, ham- 
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not necessarily the origin of extracellular 
sulfomucopolysaccharides. 

One session was given to tritium-la- 
beled isotopes. C. P. Leblond (Mc- 
Gill) used thymidine-H3 as an indi- 
cator of the replication rate, and he 
divided cells of the body into three 
groups on the basis of the percentage of 
cells labeled after the injection of thy- 
midine-H3. In his study, the cells that 
turned over the thymidine-H3 most rap- 
idly were found to be those of the skin, 
the thymus, and the gastrointestinal 
tract. The cells that responded most 
slowly were those of the central nervous 
system and muscle. Activity for most 
other organs was between these limits. 

E. Cronkite (Brookhaven National 
Laboratory, Upton, N.Y.) presented 
data on the life-cycle time determina- 
tion, DNA synthesis, and the turnover 
of cells in the reticuloendothelial and 
marrow cells. The Brookhaven group 
emphasized that the percentage of la- 
beled cells in an organ after a single, 
rapid injection of labeled thymidine is 
equal to the percentage of the total cell 
lifetime devoted to DNA synthesis. If 
DNA synthesis is assumed to be a pre- 
lude to division, a high percentage of 
labeling indicates that a large percent- 
age of cells is preparing to divide. These 
investigators believe that there is a wide- 
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spread pool of primitive progenitor mes- 
enchymal cells which is continually mi- 
grating and appears able to respond to 
many types of stress leading to repair, 
defense, or regeneration. 

R. Painter (Brookhaven) used triti- 
ated thymidine to determine subdivi- 
sions of the lifetime cycle of HeLa cells 
in tissue culture. W. Plaut (University of 
Wisconsin) raised questions about the 
damage to chromosomes caused by thy- 
midine-H3 and the effect upon conclu- 
sions drawn from tritium replication 
studies. In rebuttal, Taylor (Columbia) 
stated that the percentage of intrachro- 
mosomal changes and exchanges between 
sister chromatids of Bellevalia after ir- 
radiation did not increase in succeeding 
generations, thereby implying that since 
increasing exposure to radiation did not 
bring about an increase in radiation ef- 
fects, the radiation effect was not great. 

P. Woods (Brookhaven) showed that 
in plant cells cytidine-H3 was quickly 
taken up in ribonucleic acid (RNA) of 
the nucleoli. When the cells were re- 
moved from a radioactive medium where 
they had been kept for a short period to 
allow for nucleolar labeling and placed 
in a nonradioactive medium to permit 
growth to continue, autoradiograms of 
the cells after some hours showed the 
label in the RNA of the cytoplasm. P. J. 
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Fitzgerald (State University of New 
York, Brooklyn) showed that in the rat 
the tritium of cytidine-H3 was localized 
in the nucleolus of the pancreas acinar 
cells half an hour after injection, and at 
24 hours was predominantly cytoplasmic. 
These two studies suggest that some 
RNA, or a portion of the RNA mole- 
cule, of the nucleolus passes into the 
cytoplasm. 

The chairmen of individual sessions 
pointed out in summary the need for 
further parallel studies of radiation ef- 
fect with respect to histologic damage, 
isotope localization, and dosimetry. They 
urged study of the range, absorption, and 
grain yield of tritium in photographic 
emulsions. Particularly emphasized was 
the lack of knowledge concerning the 
radiation effect of tritium on cell me- 
tabolism and replication. This was 
deemed most important in studies of 
such substances as tritiated thymidine, 
which concentrates in the DNA. The 
great value of tritium in cellular resolu- 
tion warrants further study of these as- 
pects of its use. It was emphasized that 
greater employment of biochemical tech- 
niques in conjunction with autoradio- 
graphic studies was desirable. The value 
of quantitative studies was reemphasized, 
but limitations and technical difficulties 
were noted. 
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The New Kurtz-Miramon Technique 

...permits chromatographing 
large numbers of paper strips 
at one time in a small space. 

...eliminates fumbling with 
dangling, wet paper strips. 

... prevents papers from 
touching or rubbing together 
while being developed, 
washed, sprayed, and dried. 

...eliminates use of anchor 
and anti-siphon rods. 

...utilizes all-glass apparatus. 

Write for Brochure SK 

Model G76 

* Variable speed control from 85 to 285 rpm. 
* Heats rapidly to pre-set temperatures from am 

bient to 100? C. + 0.5? C. 
* Triple eccentric stabilizing system assures uni- 

form agitatipeson toall flasks on shaking platform. 

* Continuous duty. Cool, quiet, vibrationless 
performance. 

* Compact, large capacity. Used with gaseous 
atmospheres. 

UNCONDITIONAL 1 YEAR GUARANTY 

Write for catalog G76-S515 

bient to 1000 C. ? 0.50 C. 

UNT NOEW BRUNAWICK SCI ENTIFIC CO. l~~~ ~ *s** * 

i^hi-^ P. O. BOX 606 ?* NEW RUNSWICK, N. J. 

lllllllll ll llll lllllll l ll lllll llll 1llE ltllgl llXllll aZ tlll 1E111 111 II II III IIIIIII II III-- 

METTLER PRECISION SCALES 
HAVE THE PAN ON TOP... 
* completely unobstructed 

* easily accessible 
from all sides. 

METTLER precision scales are highly versatile in- 
struments. Calibrated in either grams, pounds, ounces, 
pennyweights or grains and equipped with taring 
device, they are the modern balance for a great va- 
riety of uses. 

Write today for your complete file 
on METTLER scales and balances 
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In the attempt to avoid delay in the 
publication of the proceedings of tlde con- 
ference, a stenotypist recorded the dis- 
cussion, and each participant, within a 
few hours after his remarks, was given 
a typewritten copy of them for correc- 
tion. Through this arrangement and the 
prompt submission of papers by par- 
ticipants, publication of the papers and 
discussion in the January-February 1959 
issue of Laboratory Investigation-4 
months after the conference-was made 
possible. 

PATRICK J. FITZGERALD 

State University of New York, Brooklyn 

American Heart Association 

Forms for submitting abstracts of 
papers intended for presentation at sci- 
entific sessions of the American Heart 
Association in Philadelphia, Pa., 23-25 
October, are now available from Dr. F. 
J. Lewy, Assistant Medical Director, 
American Heart Association, 44 E. 23 
St., New York 10, N.Y. Applications for 
space for scientific exhibits may also be 
requested from Lewy. Both abstracts and 
applications for exhibit space must be 
postmarked no later than 12 June. Space 
for industrial exhibits may be requested 
through Steven K. Herlitz, Inc., 280 
Madison Ave., New York 16, N.Y. 

This year for the first time the scien- 
tific sessions will include a joint pro- 
gram with the American College of 
Cardiology. The college, holding its 
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Long Island Biological Laboratory, Cold 
Spring Harbor, N.Y., 3-10 June. As part 
of its policy of fostering a closer relation 
between biology and other basic sciences, 
the laboratory each summer invites a 
group actively interested in a specific 
aspect of quantitative biology, or in 
methods and theories applicable to it, to 
take part in a symposium. 

The topic this year will be Genetics 
and 20th Century Darwinism. Research 
findings will be presented during 16 ses- 
sions. Presiding over the opening session 
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pflanzenforschung, Gatersleben, East 
Germany; A. A. Buzzati-Traverso of the 
Universita di Pavia, Pavia, Italy; M. 
Lamotte, Ecole Normale Superieure, 
Paris; F. H. W. Morley, Commonwealth 
Scientific and Industrial Research Or- 
ganization, Canberra, Australia; A. E 
Mourant, Lister Institute, London, Eng- 
land; L. L. A. Coutinho, Estacao Agro- 
nomica Nacional, Lisbon, Portugal; 
Franz Schwanitz, Staatsinstitut fur An- 
gewandte Botanik, Hamburg, Germany; 
N. A. Barnicot, University College, Lon- 
don; P. M. Sheppard, University of Liv- 
erpool, Liverpool, England; F. Ehren- 
dorfer, University of Vienna, Vienna, 
Austria; B. Kurten, University of Hel- 
sinki, Helsinki, Finland; G. Heberer, 
Universitat, Gottingen, Germany; Pierre 
Dansereau, University of Montreal, 
Montreal, Canada; S. Smith-White, Uni- 
versity of Sydney, Sydney, Australia; 
and B. Rensch, Universitat, Munster, 
Germany. For additional information, 
write to: Dr. Arthur Chovnick, Biologi- 
cal Laboratory, Cold Spring Harbor, 
N.Y. 

Pharmaceutical Companies Aid 
International Physiological Congress 

As it has done in the past, the Amer- 
ican pharmaceutical industry has re- 
sponded to a request for financial sup- 
port of a triennial International Physio- 
logical Congress; this one, the 21st, is 
to be held in Buenos Aires, Argentina, 
9-15 August. 

The following companies have con- 
tributed: Burroughs Wellcome & Com- 
pany, Inc.; Ciba Pharmaceutical Prod- 
ucts, Inc.; Hoffmann-La Roche, Inc.; Eli 
Lilly & Company; Merck & Company, 
Inc.; Merrell-National (Overseas) Labo- 
ratories; Miles Laboratories, Inc.; Olin 
Mathieson International Corporation 
and the Squibb Institute for Medical 
Research; Smith, Kline & French Labo- 
ratories; and the Upjohn Company. The 
total amount is $8100. 

This assistance is particularly signifi- 
cant because the forthcoming congress 
is both the first to be arranged in one of 
the South American Countries and the 
first to be held under the auspices of the 
International Union of Physiological 
Sciences. 

Nuclear Society and 
Atomic Industrial Forum 

The American Nuclear Society and 
the Atomic Industrial Forum have an- 
nounced plans to conduct a series of co- 
ordinated meetings. The two organiza- 
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into focus the latest developments in 
both the technical and business phases 
of the peacetime uses of the atom. Inde- 
pendent sessions covering these two dif- 
ferent aspects of nuclear science are 
planned. A partial overlapping of the 
meeting schedules of the two organiza- 
tions is intended to be a constructive step 
toward the avoidance of duplicate travel. 

The American Nuclear Society, 
founded in 1954, has a professional 
membership of around 3000 from all 
branches of nuclear science and technol- 
ogy. The Atomic Industrial Forum is a 
nonprofit membership association of 
more than 500 industrial and other busi- 
ness organizations, research and service 
companies, labor groups, and educa- 
tional institutions engaged in the devel- 
opment and utilization of nuclear energy 
for constructive purposes. 

Present planning includes coordinated 
meetings in the fall of 1959 in Washing- 
ton, 1960 in San Francisco, and in 1961 
in New York. Both organizations will 
continue to hold additional individual 
meetings throughout the year. 

Isotope Effects 

Argonne National Laboratory will con- 
duct a conference on isotope effects in 
chemistry and biology on 8-9 June. The 
conference, sponsored jointly by the divi- 
sions of chemistry and of biological and 
medical research, will present a program 
of 14 papers concerned with the effects 
of isotopic substitution on chemical and 
biological processes. Further information 
may be obtained by addressing Miss B. 
Litt, Isotope Effects Conference, Ar- 
gonne National Laboratory, P.O. Box 
299, Lemont, Ill. 

Symposium on Electrolytes 

The program of the Trieste congress 
of the Societa Italiana per il Progresso 
delle Scienze, 4-9 June, will include a 
symposium on electrolytes. P. Debye of 
Cornell University will be honorary 
chairman of the symposium and opening 
speaker; the program chairman is pro- 
fessor Raymond M. Fuoss of Yale Uni- 
versity. 

Colloquium of College Physicists 

The 21st annual Colloquium of Col- 
lege Physicists and the Associated June 
Lectures will be held at the State Uni- 
versity of Iowa, Iowa City, 17-20 June. 
The program will consist of lectures on 
developments in contemporary physics 
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demonstration equipment and other 
teaching devices prepared by the par- 
ticipants. 

The Associated June Lectures will be 
given by Thomas Gold, professor at Har- 
vard College Observatory, on magnetic 
fields and particles in the solar system 
and on large-scale structure of the uni- 
verse. 

Registration is without fee. The col- 
loquium is assisted by the National Sci- 
ence Foundation. 

Electron Microscopy 

The 17th annual meeting of the Elec- 
tron Microscope Society of America will 
be held 9-12 September at Ohio State 
University, Columbus. Special attrac- 
tions of the meeting include symposia 
on the contributions of electron micros- 
copy of viruses and cells to the problem 
of cancer, elementary techniques of elec- 
tron miscroscopy from the point of view 
of experts, and problems in the electron 
microscopy of ceramic materials. Infor- 
mation concerning the meeting may be 
obtained from: Sydney S. Breese, Jr., 
program chairman, EMSA, Plum Island 
Animal Disease Laboratory, Greenport, 
N.Y. The deadline for 150-word ab- 
stracts of contributed papers is 1 June. 

Embryology 

The editorial board of the Journal of 
Embryology and Experimental Morphol- 
ogy is sponsoring the fourth of its series 
of international embryological confer- 
ences at the College de France, Paris, 
from 21-24 September. Details of its or- 
ganization and scientific program will 
be available on 1 June and can then be 
obtained from Prof. E. Wolff, Labora- 
toire d'Embryologie Experimentale, 49 
Avenue de la Belle Gabrielle, Nogent- 
sur-Marne, France, or from Dr. L. Brent, 
Department of Zoology, University Col- 
lege, Gower Street, London, W.C.l, 
England. 

Geology Teaching 

Thirty school science teachers and 
professional geological scientists from all 
parts of the country will participate in 
a 6-week conference at the University 
of Minnesota, Duluth, from 20 July to 
28 August, to prepare improved mate- 
rials for the teaching of geology in school 
science programs. The Duluth confer- 
ence, which is being sponsored jointly 
by the American Geological Institute 
and the University of Minnesota, Du- 
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In a PHASE-CAMERA-MICROSCOPE 

C l Only UNITRON offers all three: 

s v CONVENIENCE 
XBii~lBi~~ii~~ V VERSATILITY 
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- -;lUJ w S -UNITRON'S unique Phase-Camera-Microscope will assure 
you a CONVENIENCE of operation impossible to duplicate 

- 4 w ew s ] ] with a conventional microscope stand. For example, a 

II> | | i H ; ; lii 11 ~ specimen consisting of a tissue culture or aqueous solution 

^^^BB^ g ;- S t ~~~may be examined in the very petri dish in which it has been 

l~l S W - 1 prepared. Merely place the dish on the microscope stage; 
aa5i~ia ? iE ~ examine the contents visually, project the image on the 

2 s : j0;0 viewing screen, or photograph- all in rapid, sequence 
and at magnifications up to 2000X. With the inverted 
design, there is no need to contend with slipping cover 

;i:isat ~glasses or evaporating fluids. Using the phase optics, 
you dispense with messy chemical staining. Aided by the 
self-contained illumination system and built-in cameras, you 
eliminate troublesome problems of alignment and vibration. 

UNITRON'S Phase-Camera-Microscope,optically equipped 
for Bright and Dark Phase Contrast, bright and dark field, 
and polarized light, offers the microscopist a working tool 
of unmatched VERSATILITY. The overhead turret phase 
condenser is centerable, divisible, and provides long 
working distances sufficient even for micro-manipulation. 
Provision is included for four different cameras - 3/4" 
x 4 1/4 ", 35mm., Polaroid, and motion picture. Available at 
extra cost are macro accessories for magnifications as 
low as 5X and accessories for opaque speciniens. This 
UNITRON model meets not only your urgent needs of 

today-its versatility is your assurance of continued 
usefulness in the future. 

UNITRON'S Phase-Camera-Microscope is the ideal all- 
lpurpose instrument for visual examination, vieuing, and 
photo-rec rding. Completely equipped with an impressive 
array of ptics, its cost is actually lower than that of a 

i llHfl^ II^^^Q^ E^ ̂9^ ~~~~conventiofal phase stand, camera and illuminator-true 
ECONOMY for any laboratory. 

UNITRON'S Phase-Camera-Microscope Model BU-13 i - 
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jectives 10X, 20X, 40X, 100X oil, in both bright and : ; 
dark contrast; paired 'visual eyepieces R5X, PlOX, $.- 15. 
Kel5X; focusing telescope; four photographic eye- 
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filters; polarizing accessories; special glassware, etc. I 
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the National Science Foundation. Rob- 
ert L. Heller, associate professor and 
head of the geology department on the 
Duluth campus, has been selected by 
AGI to serve as director for the con- 
ference. 

The conference will open with an 
orientation period of several days, after 
which the science teachers and geoscien- 
tists will be organized into small groups 
to consider specific problems. Under 
Heller's guidance, existing geology 
teaching materials now are being as- 
sembled, inventoried, and classified in 
advance of the summer session. These 
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will be evaluated and supplemented by 
the conference. The materials produced 
and evaluated during the Duluth pro- 
gram will be tested, reviewed, and re- 
vised following the conference prior to 
distribution. 

Vascular Disease 

Leaders in vascular medicine and sur- 
gery will meet in Atlantic City, N.J. on 
5-7 June, at the World Conference of 
Angiology, sponsored by the American 
College of Angiology and the Angiology 
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Research Foundation. The conference 
will honor the tenth anniversary of the 
journal, Angiology, and the Angiology 
Research Foundation, and will mark the 
first time that an international meeting 
devoted exclusively to vascular disease 
has been held in the United States. Par- 
ticipants will come from Europe, Asia, 
South America, and North America. 

David B. Allman of Atlantic City and 
Thomas W. Mattingly, U.S. Army Med- 
ical Corps, have been elected as honor- 
ary cochairmen of the conference. Al- 
fred Halpern, president of the Angiology 
Research Foundation, Saul S. Samuels, 
editor-in-chief of Angiology, and Paul 
S. Lowenstein, president of the Ameri- 
can College of Angiology, will be the 
chairmen for the meeting. 

The overseas speakers will include: 
Gunnar Bauer (Sweden), Rene Fon- 
taine (France), George Amrnulf (France), 
H. Paessler (Germany), Max Hochrein 
(Germany), Edmondo Malan (Italy), 
Alex Dimtza (Switzerland), Kaindle 
(Austria), A. M. Boyd (England), Hans 
Selye (Canada), and Alfonso Albanese 
(Argentina). 

A dinner and reception will be held 
on 6 June, when Charles Mayo of the 
Mayo Clinic will be the principal 
speaker. For further information, write 
to the World Conference on Angiology, 
11 Hampton Court, Great Neck, N.Y. 

Rheumatic Diseases 

Leading rheumatologists and investi- 
gators from the Western Hemisphere 
will report their latest findings to the 
second Pan-American Congress on Rheu- 
matic Diseases, 2-6 June, in Washing- 
ton, D.C. Some 88 papers will be pre- 
sented during the plenary sessions on 3 
and 4 June at the main auditorium of 
the Clinical Center, Bethesda, Md., and 
during the concurrent sessions, 5 and 6 
June, at the Hotel Mayflower. 

The congress will be officially opened 
by Christian A. Herter, Secretary of 
State, at the Pan-American Union Build- 
ing on the evening of 2 June. Arthur S. 
Flemming, Secretary of Health, Educa- 
tion and Welfare, will also speak that 
evening. 

Clay Conference 

The eighth National Clay Conference 
will be held at the University of Okla- 
homa, Norman, 12-14 October, under 
the auspices of the clay minerals com- 
mittee of the National Academy of Sci- 
ences-National Research Council. Sym- 
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minute. The inspiration to expira- 
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be removed for cleaning and ster- 
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For operation on 115 volt 60 cycle only. 
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Ask for S&S "Ash-Free" 
Analytical Filter Papers 
For many years S&S Ash-Free Analyt- 
ical Filter Papers have been known 
for their extremely low ash content. 
They have been the choice of chem- 
ists who must have the most precise 
working tools. 

To our knowledge, there is no filter 
paper with lower ash content on the 
market. In fact, ash content of S&S 
Quantitative Papers is considerably 
lower than all other papers we have 
tested-less than 0.007%. 

Ask your laboratory supply house for 
S&S Analytical Filter Papers-the 
finest, most precise filter paper you 
can specify. Yet S&S quality costs no 
more. If you would like to receive a 
free S&S Filter Paper Sampler, made 
up of many grades, just mail the 
coupon below. 
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| Carl Schleicher & Schuell Co. 
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tributed papers. All those having con- 
tributions should communicate with 
Prof. C. G. Dodd, Chairman, Eighth 
National Clay Conference, University of 
Oklahoma, Norman, Okla. A title and 
a letter of intent should be sent in by 1 

June, a 250-word abstract by 1 July. 

Forthcoming Events 

June 
14-17. American Dairy Science Assoc., 

Urbana, Ill. (H. F. Judkins, 32 Ridgeway 
Circle, White Plains, N.Y.) 

14-18. American Soc. of Mechanical 
Engineers, semi-annual, St. Louis, Mo. 
(O. B. Schier, II, ASME, 29 W. 39 St., 
New York 18.) 

14-19. Society of Automotive Engi- 
neers, summer, Atlantic City, N.J. (Meet- 
ings Div., SAE, 29 W. 39 St., New York 
18.) 

15-17. American Neurological Assoc., 
Atlantic City, N.J. (C. Rupp, 133 S. 36 
St., Philadelphia 4, Pa.) 

15-17. Some Problems of Normal and 
Abnormal Differentiation and Develop- 
ment, symp., Bar Harbor, Maine. (N. 
Kaliss, Roscoe B. Jackson Memorial Lab., 
Bar Harbor.) 

15-17. X-Ray Microscopy and X-Ray 
Microanalysis, 2nd intern. symp., Stock- 
holm, Sweden. (G. Hoglund, Institutionen 
for Medicinsk Fysik, Karolinska Institutet, 
Stockholm 60.) 

15-18. American Proctologic Soc., At- 
lantic City, N.J. (N. D. Nigro, 10 Peter- 
boro St., Detroit 1, Mich.) 

15-19. American Meteorological Soc., 
(with Pacific Div., AAAS), San Diego, 
Calif. (H. G. Houghton, AMS, Dept. of 
Meteorology, Massachusetts Inst. of Tech- 
nology, Cambridge 39, Mass.) 

15-19. American Soc. for Engineering 
Education, Pittsburgh, Pa. (W. L. Collins, 
Univ. of Illinois, Urbana.) 

15-19. Carbon, 4th biennial conf., Buf- 
falo, N.Y. (Carbon Conf., Univ. of Buf- 
falo, Buffalo, 14. ) 

15-19. Medical Library Assoc., Toronto, 
Canado. (Miss N. A. Mehne, Upjohn Co., 
Kalamazoo, Mich.) 

15-19. Molecular Structure and Spec- 
troscopy, symp., Columbus, Ohio. (R. A. 
Oetjen, Dept. of Physics and Astronomy, 
Ohio State Univ., Columbus 10.) 

15-20. Combustion Engines, 5th intern. 
cong., Wiesbaden, Germany. (Intern. 
Cong. on Combustion Engines, 6 Grafton 
St., London, W.1, England.) 

15-20. Electric Computers and Infor- 
mation Processing, conf., Paris, France. 
(Office of Public Information, United Na- 
tions, New York, N.Y.) 

15-20. Electromagnetic Theory, symp., 
Toronto, Ont., Canada. (G. Sinclair, 
Univ. of Toronto, Toronto, Canada.) 

15-20. Museums Assoc., 65th annual 
conf., Worthing, England. (Museums As- 
soc., 33 Fitzroy St., Fitzroy Sq., London, 
w. .) 
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glum. (L. E. Barbrow, c/o Nati. Bureau 
of Standards, Washington 25.) 

16-18. American Orthopedic Assoc., 
Lake Placid, N.Y. (L. R. Straub, 715 
Lake St., Oak Park, Ill.) 

16-18. Circuit and Information Theory, 
intern. symp., Los Angeles, Calif. (G. L. 
Turin, Hughes Research Laboratories, 
Culver City, Calif.) 

16-19. Safety and Site Selection for 
Nuclear Plants, intern. symp., Rome, 
Italy. (R. Levi, Comitato Nazionale per 
le Ricerche Nucleari, via Belisario 15, 
Rome, Italy.) 

16-20. Congress on Nuclear Energy, 
Rome, Italy. (R. Levi, Comitato Na- 
zionale per le Ricerche Nucleari, via 
Belisario 15, Rome, Italy. ) 

16-30. Chemical Arts, intern conf., 
Paris, France. (Conference Internationale 
des Arts Chimiques, 28, rue Saint-Domini- 
que, Paris 7e.) 

17-20. Colloquium of College Physi- 
cists, 21st annual, Iowa City, Iowa. (J. A. 
Van Allen, Dept. of Physics, State Univ. 
of Iowa, Iowa City.) 

17-21. American Soc. of Ichthyologists 
and Herpetologists San Diego, Calif. (R. 
Conant, Philadelphia Zoological Garden, 
34th and Girard Ave., Philadelphia 4, 
Pa.) 

18-19. Colloid Symp., 33rd natl., Min- 
neapolis, Minn. (B. R. Ray, Dept. of 
Chemistry, Washington State College, 
Pullman.) 

18-19. Ecology of Algae, symp., Pitts- 
burgh, Pa. (C. A. Tryon, Jr., Pymatuning 
Lab., Univ. of Pittsburgh, Pittsburgh 13.) 

18-20. American Physical Soc., Mil- 
waukee, Wis. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27.) 

18-20. Animal Reproduction, 4th bi- 
ennial symp., Urbana, Ill. (P. J. Dziuk, 
111 Animal Genetics, Univ. of Illinois, 
Urbana.) 

18-20. Society of Nuclear Medicine, 6th 
annual, Chicago, Ill. (S. N. Turiel, SNM, 
750 N. Michigan Ave., Chicago 11, Ill.) 

19-23. Chronometry, intern. cong., 
Munich, Germany. (Sekretariat, Deutsche 
Gesellschaft fuer Chronometrie, Stutt- 
gart-N, Koenigstrasse 4, Germany.) 

21-24. American Soc. of Agricultural 
Engineers, Chicago, Ill. (J. L. Butt, 420 
Main St., St. Joseph, Mich.) 

21-26. American Physical Therapy As- 
soc., Minneapolis, Minn. (Miss J. Bailey, 
157 N. 79 St., Milwaukee 13, Wis.) 

21-26. American Soc. for Testing Ma- 
terials, annual, Atlantic City, N.J. (R. J. 
Painter, ASTM, 1916 Race St., Philadel- 
phia 3, Pa.) 

21-27. American Library Assoc., Wash- 
ington, D.C. (D. H. Clift, American Li- 
brary Assoc., 50 Huron St., Chicago 11, 
Ill.) 

21-27. Molecular Quantum Mechanics, 
intern. conf., Boulder, Colo. (R. G. Parr, 
Carnegie Inst. of Technology, Pittsburgh, 
Pa.) 

22-24. American Soc. of Refrigerating 
Engineers, Lake Placid, N.Y. (R. C. Cross, 
234 Fifth Ave., New York 1.) 

22-25. Agricultural Inst. of Canada, 
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pH meter 
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COMPAX is so simple, so extremely easy to use, 
that you'll wonder why all pH meters aren't made 
this way. 

The ingenious COMPAX design employs 
ultra-modern components to save space, main- 
tenance and your operating time. You use one con- 
trol, read from a dial, work with handy Coleman 
Electrodes. Precision is 0.02 pH. 

Make no mistake . . this is not a short-cut 

portable. COMPAX'S high efficiency and low cost 
(only $200.00) are the result of modern engineer- 
ing for mass production. 

Skeptical?... Try it before you buy it! 
Clip this coupon to your letterhead and mail to 
us for a free trial. No strings attached. 
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Automatically record and warn of a, /3 and y 
radiation in airborne particles for periods up 
to one week, unattended. Fixed or moving 
filters. Standard and custom units or com- 
plete systems. 
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and scintillation counters. Critical compo- 
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precise laboratory measurement or rugged 
field use. 
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Soc., 29 Bury St., London, S.W.1, Eng- 
land.) 

22-25. Waste Disposal in the Marine 
Environment, 1st intern. conf., Berkeley, 
Calif. (Dept. of Conferences, University 
Extension, Univ. of California, Berkeley 
4.) 

22-26. Air Pollution Control Assoc., 
annual meeting, Los Angeles, Calif. (H. 
M. Pier, APCA, 4400 Fifth Ave., Pitts- 
burgh 13, Pa.) 

22-26. American Inst. of Electrical En- 
gineers, summer general and Pacific meet- 
ing, Seattle, Wash. (N. S. Hibshman, 
AIEE, 33 W. 39 St., New York 18.) 

22-26. Education in Materials, Ameri- 
can Soc. for Engineering Education and 
American Soc. for Testing Materials, joint 
symp., Atlantic City, N.J. (R. J. Painter, 
ASTM, 1916 Race St., Philadelphia 3.) 

22-26. International Whaling Commis- 
sion, 11th meeting, London, England. 
(IWC, Room 413, 3 Whitehall Place, 
London, S.W. 1. ) 

23-26. American Home Economic As- 
soc., Milwaukee, Wis. (Mrs. D. S. Lyle, 
National Inst. of Drycleaning, Silver 
Spring, Md.) 

23-27. International Dairy Federation, 
44th general assembly, London, England. 
(Secretary General, Intern. Dairy Federa- 
tion, 202, rue de la Loi, Brussels 4, Bel- 
gium. ) 

24-26. Nuclear Instrumentation, 2nd 
natl. symp., Idaho Falls, Idaho. (H. S. 
Kindler, Technical and Educational Serv- 
ices, ISA, 313 Sixth Ave., Pittsburgh 22, 
Pa.) 

24-26. Significant Trends in Medical 
Research, Ciba Foundation 10th anniver- 
sary symp. (by invitation), London, Eng- 
land. (G. E. W. Wolstenholme, Ciba 
Foundation, 41 Portland PI., London, 
W.1.) 

28-4. International Inst. of Welding, 
annual assembly, Opatija, Yugoslavia. (G. 
Parsloe, Secretary General, IIW, 54 Prin- 
ces Gate, London, S.W.7, England.) 

29-1. Military Electronics, 3rd natl. 
conv., Washington, D.C. (L. R. Evering- 
ham, Radiation, Inc., Orlando, Fla.) 

29-3. Dairy Cong., 15th intern., Lon- 
don, England. (R. E. Hodgson, Animal 
Husbandry Research Div. Agricultural 
Research Service, U.S. Dept. of Agricul- 
ture, Washington 25.) 

29-3. Problems in Pastoral Psychology 
(Inst. for the Clergy of All Faiths), New 
York, N.Y. (A. A. Schneiders, Committee 
for the Inst. for the Clergy, Dept. of Psy- 
chology, Fordham Univ., New York 58.) 

29-3. Superconductivity, IUPAP collo- 
quium, Cambridge, England. (D. Schoen- 
berg, Dept. of Physics, Univ. of Cam- 
bridge, Mond Laboratory, Cambridge. ) 

29-4. Glass, 5th intern. cong., Munich, 
Germany. (P. Gilard, International Com- 
mission on Glass, 24, rue Dourlet, Char- 
leroi, Belgium. ) 

30-10. International Electrotechnical 
Commission, Madrid, Spain. (IEC, 1-3, 
rue de Varembe, Geneva, Switzerland.) 

July 
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Soc. of Civil Engineers, 33 W. 39 St., New 
York 18.) 
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3 ways to get the 
automatic burette 
you need 

1. Order this one from 
us. It's identified as item 
90850, and accuracy tol- 
erances are as estab- 
lished by the National 
Bureau of Standards 
Circular C-434. To make 
sure you get accuracy 
between any two points, 
precision bore tubing is 
used in the graduated 
portion, Four sizes - 10, 
25, 50, and 100 ml; 
bottles have capacities 
of 1000, 1000, 2000, and 
4000 ml, respectively. 
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2. Check pages 199, 
200, and 201 in our 
LG-1 Catalog. This is 
the section on "Cus- 
tom" labware. You'll 
find five other auto- 
matic burettes (in ad- 
dition to the one 
shown, that is) detailed 
on these pages. You 
can get delivery from 
your regular lab sup- 
ply dealer. Or you can 
order direct from us. 
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3. Send us a sketch. 
Tell us what you 
need. Maybe it's a 
ground joint instead 
of a stopper, for ex- 
ample. Or, perhaps, 
instead of a varia- 
tion you need some- 
thing completely dif- 
ferent. Sketch it. Our 
skilled lampworkers 
will do the rest, fash- 
ioning what you re- 
quest from famous 
PYREX brand glass 
No. 7740, the glass 
that's been the stand- 
ard for labs for 
years. 
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If you don't already have a copy of LG-I on 
hand, ask for it. Likewise for the NEW Sup- 
plement No. 3. Or send us that sketch. In any 
case, you'll get what you need, in a hurry. 

Special Apparatus Section 

CORNING GLASS WORKS 
34 Crystal Street, Corning, New York 

CORNING MEANS RESEARCH IN GLASS 

SCIENCE, VOL. 129 
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1-4. British Tuberculosis Assoc., annual 
(closed), Cambridge, England. (BTA, 59, 
Portland PI., London, W.l, England.) 

1--5. International Radio and Electron- 
ics Conv., Cambridge, England. (British 
Institution of Radio Engineers, 9, Bedford 
Sq., London, W.C.l, England.) 

2. Radiation and Ageing, Ciba Founda- 
tion 3rd annual lecture on ageing, Lon- 
don, England. (G. E. W. Wolstenholme, 
Ciba Foundation, 41 Portland PI., Lon- 
don, W. I, England. ) 

3-5. International Union of the Medi- 
cal Press, 4th cong., Cologne, Germany. 
(Dr. Stockhausen, Secretary of Bundes- 
aerztekammer, Cologne.) 

4-9. American Soc. of X-ray Tech- 
nicians, Denver, Colo. (Miss G. J. Eilert, 
16 14 St., Fond du Lac, Wis.) 

6. Shortening of Lifespan of Mammals 
Following Irradiation, research forum, 
London, England. (G. E. W. Wolsten- 
holme, Ciba Foundation, 41 Portland PI., 
London, W. , England.) 

6-8. Cell Structure and Function, 10th 
annual symp., Ann Arbor, Mich. (J. M. 
Allen, Dept. of Zoology, Univ. of Michi- 
gan, Ann Arbor.) 

6-8. Oxford Ophthalmological Cong., 
Oxford, England. (I. Fraser, 21, Degpole, 
Shrewsbury, Shropshire, England.) 

6-8. School and University Health, 3rd 
intern. cong., Paris, France. (Comite 
d'Organisation du Congres d'Hygiene 
Scolaire et Universitaire, 13, rue du Four, 
Paris 6e. ) 

6-11. Seed Testing, intern, conv., Oslo, 
Norway. (Intern. Seed Testing Associa- 
tion, Danish State Seed Testing Station, 
Thorvaldsensvej, 57, Copenhagen V, Den- 
mark.) 

6-12. Chagas' Disease, intern. cong., 
Rio de Janeiro, Brazil. (C. Chagas, Insti- 
tuto de Biofisica, avenida Pasteur 458, Rio 
de Janeiro. ) 

7-10. Royal Medico-Psychological As- 
soc., annual meeting, Glasgow, Scotland. 
(RM-PA, 11, Chandos Street, London, 
W. 1, England. ) 

12-17. American Waterworks Assoc., 
annual conv., San Francisco, Calif. (H. 
E. Jordan, AWA, 521 Fifth Ave., New 
York 17.) 

13-17. National Assoc. of Power En- 
gineers, natl. conv., Boston, Mass. (A. F. 
Thompson, Secretary, NAPE, 176 W. 
Adams St., Chicago, Ill.) 

13-17. Plastic Surgery, 26th intern. 
cong., London, England. (D. Matthews, 
Organizing Secretary, Intern. Cong. on 
Plastic Surgery, c/o Inst. of Child Health, 
Hospital for Sick Children, Great Ormond 
St., London, W. 1.) 

13-17. Standardization, intern. (coun- 
cil meeting), Geneva, Switzerland. (ISO, 
1-3, rue Varembe, Geneva.) 

15. American Soc. of Facial Plastic Sur- 
gery, New York, N.Y. (S. M. Bloom, 123 
E. 83 St., New York 28.) 

15-17. Fluorine Chemistry, symp., 
Birmingham, England. (Chemical Soc. 
of London, Burlington House, Piccadilly, 
London, W.1.) 

15-17. Shaft Sinking and Tunnelling, 
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"LABS I ACT" 
THAT LAST" I 

Specialists in the design and manu- 
facture of laboratory furniture and 
equipment, Duralab's Standard, Sec- 
tional and Custom Built units are: 
Fireproof, Waterproof, Corrosion Re- 
sistant. 

FUME HOOD model DAIRCOL 
(illustrated) has been devel- 
oped for the Air Conditioned 
Laboratory. Write for full 
Specifications. 

* A copy of our complete 
Fume Hood Catalog DH3 is 
yours on request. Write today. 
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The NEW Schwarz Price List contains The NEW Schwarz Price List contains 
over 200 Schwarz manufactured biochemicals and radiochemicals. 
In addition to the NEW COMPOUNDS available for the first time, 
NEW LOW PRICES are listed for many of the other Schwarz 
Quality Compounds. Rigid controls and assays guarantee that 
each Schwarz Compound meets the high specifications required 
for laboratory and manufacturing use. 
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geons (members and guests), Glasgow, 
Scotland. (Joint Secretariat, 45, Lincoln's 
Inn Fields~ London, W.C.2, England.) 

15-18. British Cong. of Obstetrics and 
Gynaecology, 15th, Cardiff, Wales. 
(BCOG, Maternity Hospital, Glossop 
Terrace, Cardiff.) 

15-24. British Medical Assoc., Edin- 
burgh, Scotland. (BMA, Tavistock, Sq., 
London, W.C.1, England.) 

16-24. Canadian Medical Assoc., 92nd 
annual meeting in conjunction with the 
British Medical Assoc., Edinburgh, Scot- 
land. (A. ,D. Kelly, CMA, 150 St. George 
St., Toronto 5, Ontario, Canada.) 

17. High Energy Nuclear Physics, 9th 
annual intern. conf. (Intern. Union of 
Pure and, Applied Physics, Moscow, 
U.S.S.R.). (R. E. Marshak, Univ. of 
Rochester, Rochester, N.Y.) 
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Identification of Micron and Submicron 
Particles. 

Techniques are described for identification and 
size estimation of water or acid-soluble atmos- 
pheric particles. After collection, MF filter is 
placed on appropriate reagent solution (from 3 
to 20 minutes). Filters are then washed, dried, 
mounted and microscopically examined (dark 
field) for characteristic reaction "spots." Reagents 
and spot characteristics are given. 

lodge, J. P., Jr., Tufts, B. J. 
Teflus 
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Methods for the Evaluation of Pasteuri- 
zation. 
Two methods, one enzymatic and one microbio- 
logical, are described to test beer for adequacy 
of the pasteurization received. The second method 
uses an HA Millipore filter to retain all organisms 
from a beer sample. Yeast colonies will develop 
on the MF in 36 to 48 hours on hopped wort at 
23?C. Lactobacilli and pediococci develop on the 
MF in 6 to 14 days on hopped wort agar in C02 
atmosphere at 23?C. 

Haas, G. J., Fleischman, A. 1. 
Wallerstein Laboratory Communications 

XX:68, March, 1957 
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23?C. Lactobacilli and pediococci develop on the 
MF in 6 to 14 days on hopped wort agar in C02 
atmosphere at 23?C. 

Haas, G. J., Fleischman, A. 1. 
Wallerstein Laboratory Communications 
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23-30. Radiology, 9th intern. cong., 
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ternationalen Kongresses fur Radiologie, 
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Use of Membrane Filters in the Measure- 
ment of Biological Incorporation of 
Radioactive Isotopes. 
A technique is presented for accurately estimat- 
ing by direct radiation counting the total isotope 
incorporation into metabolizing cells. After ex- 
posure to the labeled substrate (C1402) the cells 
are killed, transferred to 10-20 ml. H20, and 
filtered through a 1" HA Millipore filter. After 
flushing and drying, the MF is introduced into a 
gas-flow chamber for direct counting of B radia- 
tion from the dry cells. 

Atkinson, D. E., McFadden, B. A. 
Journal Bacteriology, 7 1:1: 123-24, 1956 
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Critical Comparison of Collection Efficien- 
cies of Commonly Used Aerosol Sampling 
Devices. 
The extent to which the theory of collection tech- 
niques could be applied to commonly-used field 
instruments has been determined. Instruments in- 
cluded sedimentation chambers, MSA electric 
precipitator, Greenberg-Smith impinger, Millipore 
Filters, Cassella thermal precipitator and an im- 
pactor. Collection efficiencies for MF's were 
greater than 99% for all aerosols. Glycerol aero- 
sols were collected at greater than 99.995% 
with the MF - the limit of measurement. 

Schadt, C., Cadle, R. D. 
Analytical Chemistry, 29:6:864-68, June, 1957 
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ABSOLUTE SURFACE RETENTION OF 
ALL PARTICLES LARGER THAN PORE SIZE 
Particles screened from liquids or gases lie 
directly on the surface of the Millipore filter 
- in a single plane - where they may be 
readily examined or tested. Fluids cleaned 
with 100% cut-off at specific pore size. 
* 50 million capillary pores of precise size per sq. 

cm. of surface area. 

* Absolute surface retention of all particles larger 
than pore size. 

* Pores are 80% of total filter volume, permitting 
high flow rates. 

* Heat and chemical resistance characteristics typical 
of esters of cellulose. 

* Filter becomes completely transparent for micros- 

copy by applying immersion oil. 

* Ten porosity grades from 0.01 , to 5.0 /. 
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