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The Analytical Ultracentrifuge 

... now more useful than ever 

for studying molecules 

Density Gradients 

Macromolecules of nearly identical density can be 
separated and measured by the powerful, rapidly devel? 
oping technique of density gradient ultracentrifugation. 
A solution such as cesium chloride is centrifuged with 
the sample and a concentration gradient created in the 
cell by centrifugal force. The macromolecules of sample 
seek the level in the cell corresponding to their own 
density. The resultant discrete bands can be photographed 
by absorption optics. 

An example of the extreme power of this method 
is shown here in the separation of DNA's, one contain? 
ing NM, the other Nls. 

A summary of density gradient techniques for both 
analytical and preparative ultracentrifuges has been pub? 
lished by Spinco and copies are available on request. 

Rapid. Molecular Weigfht 

Determinations 

of Multiple 

Samples 

An ingenious ultracentrifuge cell in which equilib? 
rium conditions can be reached rapidly on multiple 
samples has been described by David Yphantis of the 
Rockefeller Institute. 

The cell features multiple filling reservoirs and meas? 
uring chambers which allow a number of sample-solvent 
pairs to be studied simultaneously. The use of short 
column heights makes it possible to establish equilibrium 
conditions quickly. With an 0.8 mm column, equilibrium 
is attained in 15 minutes for sucrose (M.W.=342), 45 
minutes for ribonuclease (M.W.= 13,683), and 70 min? 
utes for bovine serum albumin (M.W. ?66,000). 

The need for only a small volume of sample is 
another feature of this unusual cell which promises to 
find wide appplication for rapid measurements of molec? 
ular weight. 

Sedimentation of XXig?h Polymers 

Of special interest to polymer chemists is a com? 
prehensive summary on sedimentation of synthetic and 
natural polymers by R. L. Baldwin of the University of 
Wisconsin (now at Stanford) and K. E. Van Holde of 
the University of Illinois. The authors discuss in detail 
the kinds of information obtainable by ultracentrifuga? 
tion, and methods used. An appendix lists polymers run 
on the Ultracentrifuge, solvents, and literature references. 

The work appeared in the first issue of the German 
journal "Advances in Polymer Science"; reprints (in 
English) are available from Spinco. 

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 ultra? 
centrifuges, electrophoresis-diflusion instruments and 
amino acid analyzers. Write Beckman Instruments, Inc, 
Spinco Div., Stanford Industrial Park, Palo Alto 5, Calif. 

Beckman0 
Spinco Division 

Beckman Instruments, Inc. 

SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/lNTERNATIONAL DIVISION IN FIFTY COUNTRIES 



Chemistry 
? 

Microbiology 

? 

Zoology 

flew (2nJ) ?Jition! FlSCHCF? 

QUANTITATIVE CHEMICAL 

ANALYSIS 

Combines the features of a text and a lab manual in a 
single book. Written for students who are already familiar 
with the subject matter in a general chemistry course, this 
book covers all phases of quantitative analysis. The author 
discusses fundamental principles of analysis, gravimetric 
methods, volumetric methods, and optical and electrical 
methods. The organization of material is flexible enough 
to permit adaptation to varying circumstances. You'll find 
extensive revisions in the material on analytical balance; 
the theory of precipitation processes; principles and theories 
of neutralization reactions; complexometric titrations; and 
the theoretical treatment of oxidafion-reduction reactions. 

Additional experiments have been 
included in the section on optical 
and electrical methods using equip? 
ment which is relatively inexpen- 
sive and, in some cases, can be constructed by students. 
Systematic methods of making stoichiomefric and equilib? 
rium calculations are presented and used throughout. 
Numerous sample problems are worked out completely. 
Additional problems appear at the end of each chapter for 
assignment. 
By ROBERT B. FISCHER, Ph.D., Professor of Chemistry, Indiana 
University. About 535 pages, 6Va" x W4"', illustrated. About 
$0.75. New (2nd) Edition?Ready in April! 

Carpenfer-MICROBIOLOGY 

A general microbiology fexfbook for students taking a single 
course in this field. Four phases of microbial study are 
given equal attention: 1) a general survey of microbial 
life; 2) a detailed study of the biology of bacteria?their 
metabolism, growth, death and genetics; 3) the ecologic 
relationships and roles of microorganisms in natural or 
controlled environments such as soil, water, foods and milk, 
and in industry; and 4) the interactions of pathogenic micro? 
organisms and their animal or plant hosts. The student is 
thus orienfed to the world of micoorganisms, and its basic 
unity of vital processes. He will discover the interplay 
among microscopic organisms and between them and mac- 

roscopic organisms. A background of a year of biology or 
chemistry is presumed, but for those who do not readily 
visualize chemical relationships and reactions, a graphic 
presentation has been used whenever possible. This book 
provides a good foundation for further study in medicine 
or in various specialties such as pathogenic bacteriology; 
sanitary, soil, or industrial microbiology. If will also fit the 
needs of students of home economics, agriculture, liberal 
arts, teacher education, pharmacy and preclinical nursing. 
By PHILIP L. CARPENTER, Ph.D., Professor of Bacteriology, Uni? 
versity of Rhode Island. About 480 pages, 6%" x 9W, with 246 illustrations. About $6.75. New?Ready in April* 

%j. 
Orr?VERTEBRATE BIOLOGY 

A study of vertebrate animals of North America for students 
of zoology, science teachers in training, and students of 
conservation and wildlife. The five types of vertebrates are 
covered in detail?fishes, amphibians, reptiles, birds and 
mammals. Each is covered in a separate chapter outlining 
general and specific characteristics. Methods of classifying the vertebrate animals are discussed in a chapter on sys? 
tematics. The author examines the regional distribution of 
the vertebrates and the territory and home range of each. 
In a chapter on population movements, you'll find migra? 
tion, emigration and dispersal fully discussed. Another 
chapter covers dormancy in relation to each of the types 

of vertebrates, considering those physiological factors asso? 
ciated with it?temperature, metabolism, circulatory system, endocrine and nervous systems. In the discussion on repro- 
duction, the author covers sex recognition, courtship and 
pair formation. The chapter on growth and development includes the pre-natal period, birth and the posf-natal 
period, as well as the age criteria for each group. A final 
chapter on population dynamics includes material on repro- 
duction, mortality, food, and competition, 
By ROBERT T. ORR Ph.D,, Curator of Birds and Mammals, Cali? fornia Academy of Sciences; Professor of Biology, University of San Francisco About 448 pages, 6VB" x 9V4", with about 157 illustrations. About $7.50. New?Ready in April? 

Gladly sent to college teachers on approval 

l/[/. O. J^aunderd C^c 

West Washington Square 

ompan ipanu 

Philadelphia 5, Pa. 
SOENCE iS Published 

??A^^^^ 



NEW THREE-MINUTE 

FAST SCAN 

TRIPLE?OUR* INFRACORD? OUTPUT 

WAVELENGTH (MICRONS) 

Typical spectrum of polystyrene, run on the two-speed Model 137-B in three minutes. 

A new high in speed of infrared analy? 
sis is now possible with Perkin-Elmer's 
Model 137-B Infracord, the most 

widely used low-cost double-beam 

spectrophotometer. You now can 
select a three-minute scan or a stand? 
ard twelve-minute run. 

With the newest Model 137-B, you 
can (1) triple the analytical output 
and efficiency of your lab; (2) follow 

fast-moving reactions automatically; 
(3) obtain rapid spectral recordings 
of unstable samples; and (4) reduce 
unavoidable waiting time between 

spectra. Results with the three-minute 
scan are sufficienily precise for the 

majority of analytical problems. The 

twelve-minute scan is at your finger- 
tips when the ultimate in spectral 
precision is required. 

High-speed scanning is a unique 
Perkin-Elmer innovation in low-cost 
infrared instrumentation. Like other 
instruments in P-E's Infracord line, 
the Model 137-B is designed to make 
infrared spectroscopy a more useful 

laboratory tool for the bench chem? 
ist. The Model 137-B with NaCl 

prism scans the fundamental infrared 

spectrum from 2.5/* to 15/*?the spec? 
tral region of significance in practi- 
cally all analyses involving organic 
chemicals. 

And?as in all Infracords?acces? 
sories for sampling and special analy? 
sis are available. For complete infor? 
mation and sample spectra, write to 
the Perkin-Elmer Corporation, 910 
Main Avenue, Norwalk, Connecticut. 

INSTRUMENT DIVISION 

Perkin-Elmer am^^ 
NORWALK. CONNECTICUT 
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Articles Volcanology: G. A. Macdonald . 6T3 

Volcanoes furnish some of our best clues to the nature of the earth's interior. 

High School Backgrounds of Science Doctorates: L. R. Harmon . 6T9 

A survey reveals the influence of class size and region of origin, as well as 

ability, in Ph.D. production. 
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High Incidences of Transmissible Kidney Tumors in Uninoculated Frogs Maintained 
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Interaction of Chromatid Breaks Produced by X-rays and Radiomimetic Compounds: 
T. Merz, C. P. Swanson, N. S. Cohn . 703 

Fluorescense of Photosynthetic Organisms at Room and Liquid Nitrogen 
Temperatures: M. Brody and H. Linschitz . 705 

Use of a Computer to Evaluate Alternative Insecticidal Programs: K. E. F. Watt .... 706 
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Departments Stebinger Memorial Symposium; Forthcoming Events; New Products . 710 

Cover Hood of a Ceylon cobra, Naja naja (L.), also known as the spectacled cobra. These 
snakes are found in abundance in lowland jungles. This particular specimen has been 
aroused by a snake charmer and has distended its hood as a warning signal. The 
distention causes the scales to separate, showing the "spectacles" in bold relief. 
[Reg van Cuylenburg, Tucson, Ariz.] 



Zoom 
up, 

Zoom down, at the twist of a dial 

See the advantage of optimum magnification. 

The revolutionary new B&L MicroZoom* 

optical system makes "step magnification" 

obsolete. Now you can study and photograph 

specimens at optimum magnification for all 

detail of every specimen from 17.5X to 1940X! 

And you'll see better than ever ... new high 

resolution 1*30 N. A. objective ... new 1.30 

N.A. condensers ... new high intensity illu- 

minator (10 to 20 times brighter than any 

other). 

You'll enjoy more convenience, greater com? 

fort "... concentric coarse and fine focusing 

controls, concentric stage controls, all in low, 

hands-at-rest position. 

And how's this for combining flexibility with 

economy? Choose any of 6 microscope bodies 

... they all fit interchangeably in the basic 

stand, and are all rotatable through 360?. 

Same price range as before... but more 

important, you can have complete reliance 

in its 100% American manufacture to the 

world's highest standard?plus the whole- 

hearted support of America's most depend- 

able scientific instrument dealers. 

Find out more; just mail the coupon. Then 

order fast to avoid delay. 

BAUSCH & LOMB 



BAUSCH & LOMB 

* 

LABORATORY MICROSCOPES 

*Trademarks, Bausch & Lomb 

BAUSCH & LOMB INCORPORATED 
64215 Bausch St., Rochester 2t N. Y. 

D I'd like a demonstration. 
? Please send Catalog D-185. 

Name.Title. 

Professional 
Address.- 

City.Zone.State.. 



ION EXCHANGE with 

Ionic groups 
in Sephadex 
have given a range 
of ion exchangers 
the first of which is DEAE-SEPHADEX 

an anion?exchanger 
available in two types 

A25 

A50 

each type in sieve fractions: 

Coarse 

Medium 

Fine 

Properties: 

high capacity even for large 
molecules 

low non-specific adsorption 

Applications: 

serum proteins ? peptides 
nucleic acids ? nucletoides 

polysaccharides 

? 

Representatives 

PHARMACIA uppsala sweden 

Send for our booklet. 

AUSTRIA: Contex Ges. m. b. H., Wien i, Wipplingerstrasse 2$ ? AUSTRALIA: Andrew Thom, Ltd., Athom House, 261 Broadway, 
Sydney - BELGIUM: N. V. Societe Belge d'Optique, 108, Rue de la Prairie, Gent ? DENMARK: A/S Pharmacia, Lindealle 48, 
Copenhagen ? Vanlbse ? FINLAND: Pharmacia Oy, Alexandergatan 48, Trappa Af, Helsingfors ? FRANCE: Jatre-Jacquin, Recherches 
et Laboratories, 18, Rue Pierre Curie, Paris (Ve) ? GERMANY: Pharmacia G. m. b. H? Bad Nauheim, Parkstrasse 12 ? GREAT 
BRITAIN: Savory <& Moore, Ltd., 60!61 Welbeck Street, London, W. 1, ? HOLLAND: Van Oortmerssen N. V., De Ruyterrtraat 48, 
The Haque ? NOR WAY: A\B Pharmacias informasjonskontor, cjo Arne Orvig, Darresgate 2, Oslo ? SWITZERLAND: Opopharma 
A.-G, Postfach, Zurich 2$ ? UNITED STATES: Pharmacia Fine Chemicals, Inc, Sales Office, Box 1010, Rochester, Minn. 
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OFFERED'AT A SPECIAL INTRODUCTORY PRICE 

The 
Encyclopedia 

of 

the 
Biological 

/ 

over 1,200 
double-column 
pages 

fully illustrated 
?;.^mw^; 

Authorship Guarantees 

Highest Standards 
of Excellence 

The contributors, experts from the world 
over?many of international reputation ? 
strike a nice balance between up-to-the- 
minute presentation and classical accounts, 
They are drawn from more than 30 coun? 
tries and the bibliographies appended to 
their articles cover the literature of the 
world. 

Here is a small sampling of the articles 
and internationally known contributors 
Actinomycetes-Selman A. Waksman, Rutgers 
Anthropoic?-J. S. Weiner, Oxford 
Biochemical individuality?R. J. Williams, Texas 
Coniferales-P. Maheswari, Delhi 
Dicotyledons-J. Hutchinson, Kew 
Enzyme-Edwin C. Webb, Cambridge 
GIumales-Agnes Chase, Smithsonian Institute 
Hepaticae-Johannes Proskauer, California 
Lateral Line-Alden B. Dawson, Harvard 
Mathematical Biology-N. Rashevsky, Chicago 
Origin of Life-A. I. Oparin, Bach Institute, Moscow 
Radiation Effects-Roberts Rugh, Columbia 
Skull-Torsten Pehrson, Stockholm 
Trilobita?Leif Stormer, Oslo 
Xylem-William L. Stern, Smithsonian Institute 
? over 800 articles in all. 

Edited by PETER GRAY 
Head, Department of Biological Sciences, 

University of Pittsburgh 

Special Introductory Price through April 15th, 1961: $17.50 

List Price after April 15th, 1961: $20.00 

ORDER NOW AND SAVE $2.50 ON THIS TRULY UNIQUE SURVEY 
OF THE ENTIRE FIELD OF THE BIOLOGICAL SCIENCES 

If it fails between Abiogenesis and Zoogeography, you'll find it in the 
Encyclopedia of the Biological Sciences. Over 800 full-scale articles 
cover in one unique volume the broad field of biological sciences as 
viewed by as many international authorities in the developmental, 
ecological, functional, genetic, structural and taxonomic aspects. 
The coverage, in addition, includes numerous topics in the fields of 
biochemistry and biophysics. 

The treatment is entirely encyclopedic ? that is, all articles de? 
scribe and explain their subjects as well as defining them. Except 
for a few biographies, they vary from 500 to 3,000 words in length, 
and include pertinent illustrations. Articles on such current topics 
as Biological Warfare and Space Biology take their place beside 
such classical accounts as those on Anthropoid and Bacteria. 

The Encyclopedia provides in a condensed, yet adequate form a 
comprehensive account of the increasingly complex Biological Sci? 
ences. There is no other single volume on the subject that even 
approaches its completeness of coverage. 

The Encyclopedia makes available to professional biologists, 
students of biology, teachers, laymen ? in fact, anyone who needs 
answers to the myriad questions involved with biology ? an inte? 
grated and authoritative aid to their work and interests. 

About the Editor: Since 1926, Professor Peter Gray has had published numerous 
papers on a variety of biological subjects, and has himself contributed to several 
encyclopedias. He received his doctorate in 1931 from the University of London 
before launching an extensive career of lecturing and research. He joined the 
faculty of the University of Pittsburgh in 1939, and became Head of the Depart? ment of Biological Sciences in 1947. He is a member of eleven professional 
societies, in addition to being an editor of Biological Abstracts. His determined 
eiforts and editorial talents have contributed greatly to making The Encyclo? 
pedia of the Biological Sciences a significant milestone in the history of scien? 
tific literature. 

EXAMINE THIS GREAT WORK FREE!-SEND NO MONEY 
FSII out the coupon below and your copy of The Encyclopedia 
of the Biological Sciences will be sent to you immediately 
upon publication. 
Mail this coupon now to take advantage of introductory offer 

REINHOLD PUBLISHING CORPORATION, DEPT. M-773 
j 430 Park Avenue, New York 22, N. Y. 

R?f NHOLD I S^nd n}e-r copy *ies) of The Encyclopedia of the 
Biological Sciences for 10 days' Free Examination at 
the special introductory price of $17.50 each. (I under? 
stand that after April 15, 1961, the price is $20 each). 

j Q Purchase price enclosed ? Bill me 

'Publisbersof 
the Encyclopedia 
of Mtcroscopy, ? 

Encyclopedia of 
Spectroscopy, 
Encycbpedia 
of Chemistry 

j Name. 
I Address.t.><# 

| City <fe Zone...........State. 
I D SAV? MONEY! Check here tf you enclose payment, in which case 
| we pay all shipping cosfs. Same return privilege. Please add 3% safes 
I tax on N.Y.C. orden. 
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the first portable, "desk-top" \J ; 
?;,. 1400-channel pulse height analyzer 

^.MmMJI 

Model 500 
decimal printer 

Model 404 
pulse height analyzer 

? the TMC Model 404 

The new TMC Model 404 is the most portable pulse 
height analyzer you can own. Take it and use it anywhere. 
With its all-transistor, printed circuitry and 400-channel 

memory in a package just over a cubic foot, this analyzer 
is small enough to operate on your desk. All the instru? 
ments needed for an experiment can be carried easily by 
one person. 
The Model 404 has a magnetic core memory that can be 

used in sub-groups of two or four; four separate inputs 
and associated amplifiers; internal pulse routing circuitry; 
pushbutton data transfer and display overlap; very low 

power requirements and many "system" advantages. And 
it can be used with the new solid state detectors. 

For readout, use its companion unit, the Model 500 
Decimal Printer; a high speed paper tape punch; strip 
chart or X-Y recorders; or an IBM electric typewriter. 

LITERATURE ON REQUEST 

TECHNICAL MEASUREMENT CORPORATION 
441 WASHINGTON AVENUE NORTH HAVEN. CONNECTICUT 
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Unhappy Paradox 

Modern agricultural production is a triumph of the application of 

knowledge derived from basic research to problems of human nutrition 
and welfare. During the past quarter century agricultural practice has 

undergone a full-scale revolution as a result of the integrated applica? 
tion of many technologies to the total problem of crop and animal pro? 
duction, nutrition, protection, and utilization. Advances in the engi? 
neering, chemical, physical, and biological sciences have in the most 

highly developed countries of the world permitted qualitative and 

quantitative improvements in agricultural production in new orders of 

magnitude and at the same time have pointed the way to future im? 

provements of similar or even greater dimensions. 
The secret of this success story lies in men rather than machines. 

The outpouring of trained scientists and others destined to work in 
some aspect of agriculture has made possible extraordinarily creative 
and exceedingly rapid advances in science and technology. The agri? 
cultural producers in the industrial countries are highly sophistioated 
groups who have taken full advantage of available knowledge and tools, 
with the result that production has steadily increased, while manpower 
requirements and costs have simultaneously deelined. Thus, today the 
citizens of Western and certain other nations are able to enjoy appe- 
tizing, high-quality, and nutritious domestic and exotic foods without 
seasonal limitations and at reasonable prices. However, regardless of 

past achievements, it is entirely clear that future advances in response 
to the demands of a growing population are going to require more ex? 
tensive and greatly intensified scientific research and development. 

With the knowledge and tools now available to society for the satisfac? 
tion of agricultural requirements, it seems paradoxical that a large pro? 
portion of the world's population lives at substandard nutritional levels. 
It is frequently suggested that the massive application everywhere of 
modern technologies could readily eliminate the specter of hunger which 
stalks so many lands; theoretically, such massive application could be 
carried out, but in practice this is impossible. 

The great barrier is now, and will continue to be for a substantial 

period in the future, the lack of sufficient numbers of nationals able 
to participate in research and to contribute otherwise to the develop? 
ment and application of technologies in support of progress on all 
fronts. Thus, the future economic growth of many of the less well- 

developed nations of the world will depend preeisely upon the 

rapidity with which their citizens can be trained for the multiplicity 
of responsibilities related to agricultural production, distribution, 
marketing, and utilization and attendant occupations. 

Friendly nations cannot resolve the problems of the less well-devel- 

oped or emerging countries, but they can help to speed the processes 
of social and economic growth. Efforts should include industrial and 

engineering projects, but more fundamentally they must emphasize 
education at all levels. Especially important is the utilization of techni? 
cal assistance programs as intensive training media. Training abroad for 

special purposes is vitally important, but the broad base for economic 

growth and social progress is to be found at home, through interrelated 

programs designed to prepare growing numbers of nationals to respond 
to the demands of evolving social patterns.?J. G. Harrar, Rockefeller 
Foundation, New York. 



PHOTO BY WILL CONNELU 

Push button ease in titrations, redox measurements and pH determinations is yours with a Beckman 

Zeromatic* pH meter. 33 The Zeromatic is shown with one of Beckman's new Combination Elec? 

trodes easily performing a neutralization titration. Thousands of titrations can be done by this 

modern pH-endpoint method. The Zeromatic's millivolt scale adds even more versatility, making 

possible complete millivolt titrations without range changes over any 1400 mv span between ? 1400 

mv. 53 Recorder or automatic temperature compensator hook-up can be made in seconds. The line- 

operated Zeromatic automatically eliminates zerodrift and standardizing between readings, mak? 

ing measurements more reliable. Accuracy of 0.1 pH and reproducibility of 0.02 pH are guaranteed. 

The Zeromatic is available for immediate delivery from 99 laboratory apparatus dealer locations in 

the U.S. and Canada. Ask for a demonstration, or write us today for Zeromatic Data File 38-10-01. 

?Trademark 
Beckman*/ 

Scientific and Process j Instruments Divteim 

j Beckman Instruments, Inc. 
I 2500 Fullerton Road. Fullerton, California 

ULTRAVIOLET AND INFRARED SPECTROPHOTOM ETERS ? GAS CHROM ATOGRAPHS ? PH METERS ? ELECTROCH EMICAL INSTRUMENTS 
SALES AND SERVICE FACILITIES ARE MAINTAINED BY B EC K M A N / I N T E R N AT I O N A L DIVISION IN FIFTY COUNTRIES 



Second Printing July 1960 

AAAS Symposium Volume No. 52 

EVOLUTION OF NERVOUS 

CONTROL FROM PRIMITIVE 

ORGANISMS TO MAN 

Editor: Allan D. Bass 

1959, 240 pp. $5.75, AAAS members9 
prepaid orders $5.00 

From a review in the Psychiatric Quar? 
terly, January 1960: 

This book is another in the superb 
series of monographs put out by the 
American Association for the Advance? 
ment of Science. . . . The text is actually 
a very readable review of some of the 
major research going on in various 
phases of neuropsychiatry. 

This book offers much more concrete 
and useful data than do a number of 
larger tomes dealing with the interdis? 
ciplinary approach to mental disease. It 
may be profitably read by anyone in? 
terested in the differing aspects of, or 
approaches to, the study of the nervous 
system and its activity. 

British Agents: Bailey Bros. & Swinfen, Ltd. 
Hyde House, W. Central St. 
London, W.C1 

AAAS 

1515 Massachusetts Avenue, NW 

Washington 5, D.C. 

TryUNITRONSnew 

MICROSCO 

The Model MPS is a precision instru? 
ment designed to meet the exacting 
requirements of science, education 
and industry. Ideal for work in chemis? 
try. crystallography. biology. as well as 
the technology of paper, glass, textiles 
and petroleum. 
? Eyepieces: 5X (micro.), 10X (cross.) 
? Objectives: 4X, 10X, 40X, achro- 

matic, strain-free, centerable 
? Nosepiece: quick-change type 
? Substage condenser: focusable. 

3-lens. swing-out top mount, iris 
diaphragm 

? Polaroid polarizer: rotatable 360? 
? Polaroid analyzer: in sliding mount 
? Bertrand lens: centerable 
? Stage: 115mm diameter, revolves 

360?, reads to 6' with vernier 
? 2 Compensators: quarter-wave 

plate and first order red plate 
? Focusing: both coarse and fine 

FREE TEN-DAY TRIAL 
Quantity prices on three or more 
Accessory mechanical stage $14.75 

*269 

UNfTPfON 

NEEDHAM ST , NEWTON HIGHLANDS 

Please rush UNITRON's Microscope Catalog 4-M-1 I 
| Name. 
I Company. 
? Address_ 

City_ -State. 
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Meetings 
Stebinger Memorial Symposium 

The First Stebinger Memorial Sym? 
posium was held at Northwestern 
University on 3 December 1960. The 
conference was attended by about 70 

engineers and geologists from Canada, 
Mexico, and the United States. 

The program emphasized foundation 

problems in surficial materials and in? 
cluded such topics as impregnation and 
consolidation of granular material by 
chemical methods such as cementing 
and clay grouting. 

Emile Huni, chief engineer of the 
Soletanche Company in Vancouver, 
discussed methods of impregnating deep 
glacial alluvial fill in southern France 
and in northwestern Canada in order to 
render it impermeable. Joseph Ramos 
of the Halliburton Company spoke on 
chemical grouting, giving numerous 
illustrations of specific uses in dams and 
foundations. J. M. Edwards of the Mc- 

Cullough Tool Company discussed the 

gamma-gamma or density logging de? 
vice, as developed for oil exploration, 
and considered its application in deter? 

mining porosity and permeability in 
rocks or soils. 

A lively discussion period occupied 
the last part of the morning session. 
This discussion was moderated by 
Shailer S. Philbrick, division geologist, 
Corps of Engineers, Pittsburgh, and 

visiting lecturer in geology at North? 
western University for the fall quarter 
of 1960. Parker D. Trask of the Engi? 
neering College, University of Cali? 
fornia, opened the discussion by bring- 
ing out recent developments in the study 
of water in sediments. Arthur B. 
Cleaves of Washington University, St. 
Louis, cited specific problems en- 
countered in tunneling operations and 

pointed out some major problems in 

shutting off water. 
The afternoon session was devoted to 

the legal aspects of engineering and 

geology as they affect decisions in 
landslide liability, water legislation, and 
the general problem of the responsi? 
bility of engineers. This part of the 

symposium was led by George A. 
Kiersch of Cornell University. 

The late Eugene Stebinger, in whose 
honor the symposium was held, became 
affiliated with the United States Geologi? 
cal Survey after attending the uni? 
versities of California and Chicago. 
Later he joined the Standard Oil Com? 

pany (New Jersey) as chief geologist in 

Argentina and Bolivia, and later as 

president of the Standard Oil Company 
of Bolivia. On his return from South 
America he became chief geologist of 

Jersey Standard until his retirement in 
1945. He died in 1951. 

Mrs. Stebinger and her son Arnold, 

who is presently on the staff of Socony 
Mobiloil, donated Eugene Stebinger's 
library to the University of Illinois in 

Chicago, and the Standard Oil Com? 

pany (New Jersey) established the 

Stebinger Memorial Fund with a sub? 
stantial donation. 

The symposium was arranged by 
Robert W. Karpinski in collaboration 
with J. Osterberg of the civil engineer? 
ing department of Northwestern Uni? 

versity and with the cooperation of 
A. L. Howland of the geology depart? 
ment. H. B. Gotaas and F. Trezise, 
deans of Northwestern and of the Uni? 

versity of Illinois, respectively, at? 
tended the meetings. 

It is anticipated that additional sym? 
posia will be held under the auspices 
of the Eugene Stebinger Memorial at 

two-year intervals, with emphasis on 

problems in the borderland between en? 

gineering and geology. Inquiries regard- 
ing future symposia are welcomed. 

Robert W. Karpinski 
University of Illinois, Chicago 

Forthcoming Events 

April 

4-8. National Council of Teachers of 
Mathematics, 39th annual, Chicago, Hl. 
(F. A. Janacek, J. S. Morton High School, 
Cicero 50, 111.) 

5-8. Water Relations of Plants, British 
Ecological Soc., symp., London. (F. H. 
Whitehead, Botany Department, Imperial 
College, Prince Consort Road, London, 
S.W.7) 

6-7. Council on Medical Television, an? 
nual, Bethesda, Md. (Institute for Ad? 
vancement of Medical Communication, 33 
E. 68 St., New York 21) 

7-8. Eastern Psychological Association, 
Philadelphia, Pa. (C. H. Rush, P.O. Box 
252, Glenbrook, Conn.) 

7-9. American Assoc. for Cancer Re? 
search, 52nd annual, Atlantic City, NJ. 
(H. J. Creech, Secretary-Treasurer, Inst. 
for Cancer Research, Fox Chase, Philadel? 
phia 11, Pa.) 

7-9. Fleming's Lysozyme, 2nd intern. 
symp., Milan, Italy. (R. Ferrari, Organiz- 
ing Committee, Via Modica 6, Milan) 

8-9. Histochemical Soc, 12th annual, 
Atlantic City, N.J. (H. W. Deane, Albert 
Einstein College of Medicine, Bronx 61, 
N.Y.) 

9-13. American Assoc. of Cereal Chem? 
ists, annual, Dallas, Tex. (J. W. Pence, 
Western Utilization Research & Develop? 
ment Division, 800 Buchanan St., Albany 
10, Calif.) 

9-13. American Industrial Hygiene As? 
soc, Detroit, Mich. (W. S. Johnson, Bethle- 
hem Steel Co., Bethlehem, Pa.) 

9-15. American Institute of Nutrition, 
Atlantic City, N.J. (A. E. Schaefer, 
ICNND, Bldg. 16A, National Institutes of 
Health, Bethesda 14, Md.) 

10-14. American Soc. of Civil Engi? 
neers, Phoenix, Ariz. (W. H. Wisely, 33 
W. 39 St., New York 18) 

10-14. Detection and Use of Tritium in 
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Kodak reports on: 

what constitutes a clamor...a book for those who plan to change worlds. 

raisins, chicken, bananas, and distilled acetylated monoglycerides 

? fish, 

Status of ossification HAND AND WRIST 
1. Distal Phalanx I, Epiphysis 

Appears <4l';Y $1Y 
Fuses 14-21Y 

2. Proximal Phalanx I, Epiphysis 
Appears <*3Y ?2Y 
Fuses 14-21Y 

3. Phalanges ll-V, Epiphyses 
Appear 5M-2'/2Y 
Fuse 14-21Y 

4. Metacarpal I, Epiphysis 
Appears o'2>;?Y ?12SY 

Range c/lVi-3>,iY ? 1-2V 
Fuses 14-21Y 

5. Metacarpals ll-V, Epiphyses 
Appear 

Range 
Fuse 

10M-2Y 
14-21Y 

6- Hamate 
Appears 

Range 
7. Capitate 

Appears 
Range 

8. Trapezium 
Appears 

Range 
9. Trapezoid 

Appears d"6Y 
Range 21 z- 

6M 
Birth-1': 

6M 
Birth-1 Y 

d*5Y ?4Y 
l'l-lOY 

10. 

11 

Scaphoid 
Appears 

Range 
J5h 

-9Y 

6M-9?2 

d'HY ?9Y 
6Ii>-16'2Y 

Lunate 
Appears 

Range 
12. Pisiform 

Appears 
Range 

13. Triquetrum 
Appears d'214Y ?13^ 

Range 6M^1Y 

14. Radius. Distal Epiphysis 
Appears 1Y 

Range 3M-l',iY 
Fuses to Shaft </ 19 Y ? 

15. Ulna, Distal Epiphysis 
Appears cf6Y ?5Y 

Range 4-9Y 
Fuses to Shaft c/l9Y ? 

This is part of a 37" x 28" chart we 
have put out. It may be useful to 
guide the gauging of physiologic age 
and metabolic status of children and 
adolescents by means of radiography. 
The chart gives other such radio- 
graph tracings with similar data for 
the elbow, knee joint, foot and ankle, 
shoulder, hip joint, and fetal skele? 
ton. Maturation schedule depends of 
course on nutrition, genetics, and, 
conceivably, climate. This particular 
chart is based on the experience of 
Dr. R. Hugo Mackay of University 
College Hospital in London with 
British youngsters. 

All told, we have had perhaps 50 sug- 
gestions from radiologists that we publish 
such a chart. Correlation between the 
good will of radiologists and the success of 
Kodak Blue Brand and Royal Blue 
Medical X-ray Film is so high that 50 ra? 
diologists dropping casual comment on a 
subject over a span of years make a noise 
that sounds to us like an irresistible 
clamor. A student or other interested party who is not a practicing 
radiologist can obtain a notebook-punched 16l/i" x 10" version of 
the chart by request to Eastman Kodak Company, X-ray Division, 
Rochester 4, N. Y. 

The student who took advice 

So much buy, buy, buy on all sides! Many a scientific man 
says the clamor is too overwhelming. Perhaps it is unwise to 
irk him further by suggesting that his own kind bears no 
small part of the credit for having caused the din to be set up. 

In the early 1900s Sir William Ramsay, the physical 
chemist who discovered the noble gases, strongly advised a 
student of his named Mees to get a job in industry instead 
of following the traditional scientist's livelihood of teaching. 
The young fellow therefore went to work for Wratten & 
Wainwright, a small firm that made photographic plates. 
Actually, until not so long before, Mrs. Wratten, the senior 
partner's wife, had been making them in her kitchen, quite 
successfully flowing the emulsion from a teakettle onto glass. 

But young Mees brought science into the operation. The 
union of science and industry was blessed with new products 
for Wratten & Wainwright. They attracted the attention of 
Mr. Eastman, of Kodak, who decided it would be good for 
his business, too, to apply some science to it. Instead of emu- 
lating Wratten & Wainwright, he bought their business and 
brought Mees to Rochester, N. Y., U.S.A., as Kodak's re? 
search director. This happened in 1912. 

After 43 years in the job, Mees retired and wrote a book 

This is another advertisement where Eastman Kodak Company probes at random for mutual interests 

and occasionally a little revenue from those whose work has something to do with science 

about his experiences in nurturing the chemistry and physics 
of one industry to ehurn out the stuff that has to be bought, 
bought, bought. His long, happy, and fruitful life ended last 
year. This month the book will be corning out under the title 
"From Dry Plates to Ektachrome Film" (Ziff-Davis Publish? 

ing Co., New York, $5.95 at many camera shops). It is 
recommended to those who want a very grown-up viewpoint 
on photography and its technology. It may also prove in? 
structive to scientists in general who have made or are con- 
templating a switch from the world of scholarship to the 
world of commerce. 

New and edible 

The general public doesn't realize that we produce edible 
products with calories in them that a person can grow on 
and do pushups with. The newest of them bear the colorless 

designation "distilled acetylated monoglycerides." In front 
of the ungainly generic name we stick the trademark "My- 
vacet," which is easier to remember and shows we mean 
business. So far the business is confined to operating a small 
pilot plant and sending out technical salesmen to get food 
laboratories to accept samples with which to play and plan. 

First the salesmen establish the distinction from w/iacety- 
lated monoglycerides, another and equally real food which 
we have been producing by the ton for years as a texture- 
improver for fat-based foods and more recently for starch- 
based ones. 

Then the salesmen undertake their mission of inspiration. 
They show this picture to fix in mind that "Myvacet" makes 

a most effective barrier to water vapor. It also bars oxygen 
but not carbon dioxide. The solid "Myvacet, Type 5-00"* is 
far more flexible when cold than paraffin wax, which it re- 
sembles in feel and appearance but not in chemical nature. 

The liquid "Myvacet, Type 9-40"** is a better gear and 

bearing lubricant, even under high pressures, than many 
petroleum-based products, yet, like the solid, it is unques- 
tionably and officially*** edible and at the same time out- 
lasts previously known edible oils against the forces of 

rancidity. As an intentional ingredient of shortening and 
table spreads, it makes their consistency almost independent 
of temperature. (As man inhabits more and more of the 

globe, he will need quite a few such ideas to keep himself in 
a good frame of mind.) 

To send for our salesman and his samples, write Distillation 
Products Industries, Rochester 3, N. Y. (Division of Eastman Kodak 
Company.) Let him hint at new frontiers in fish-dipping, raisin- 
spraying, chicken-plucking, meat-freezing, and sealing the cut end 
of a hand of bananas so that the stalk can be left back at the plan- 
tation. 

*A distilled monoglyceride of fully hydrogenated lard or 
cottonseed oil, with about half the glyceryl hydroxyls 
replaced by acetyl groups. 

**A distilled monoglyceride of partially hydrogenated 
lard or cottonseed oil, with nearly all the glyceryl hy? 
droxyls replaced by acetyl groups. 

***United States Pood and Drug Regulations, See. 
121.1018. 
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the Physical and Biological Sciences, in? 
tern. symp., Vienna, Austria. (Office of 
Special Projects, U.S. Atomic Energy Com? 
mission, Washington 25, D.C.) 

10-15. Federation of American Societies 
for Experimental Biology, 45th annual, 
Atlantic City, NJ. (M. O. Lee, 9650 Wis? 
consin Ave., Washington 14, D.C.) 

10-15. Metallic Corrosion, 1st intern. 
cong., London, England. (Society of 
Chemical Industry, 14 Belgrave Sq., Lon? 
don, S.W.l) 

11-13. Institute of Environmental Sci? 
ences, annual, Chicago, 111. (H. Sanders, 
Box 191, Mt. Prospect, 111.) 

11-13. Ultrapurification of Semiconduc? 
tor Materials, conf., A.F. Office of Scien? 
tific Research, Boston, Mass. (Miss H. 
Turin, Conf. Secretary, Eleotronics Re? 
search Directorate, Air Force Cambridge 
Research Lab., L. G. Hansom Field, Bed- 
ford, Mass.) 

12-13. Information and Decision Proc? 
esses, 3rd symp., Lafayette, Ind. (R. E. 
Machol, School of Electrical Engineering, 
Purdue Univ., Lafayette) 

12-14. Agglomeration, intern. symp., 
Philadelphia, Pa. (Metallurgical Soc. of 
the AIME, 29 W. 39 St., New York 18) 

12-14. Chemical Soc, anniversary 
meeting, Liverpool, England. (Chemical 
Society, Burlington House, Piccadilly, 
London, W.l) 

13-14. Society of Technical Writers and 
Publishers, 8th annual, San Francisco, 
Calif. (R. B. Meier, Head Editor, Engi? 
neering, Stanford Research Inst., 333 
Ravenswood Ave., Menlo Park, Calif.) 

17-18. Great Lakes Research, 4th conf., 
Ann Arbor, Mich. (C. F. Powers, Great 
Lakes Research Division, 1119 Natural 
Science Bldg., Ann Arbor) 

17-19. Fluid Seal Meeting, intern., Ash- 
ford, Kent, England. (Information Officer, 
British Hydromechanics Research Assoc, 
South Road, Temple Fields, Harlow, 
Essex) 

17-24. International Congress of Nurses, 
12th quadrennial cong., Melbourne, Aus? 
tralia. (Miss D. C. Bridges, Secretary, 1 
Dean Trench St., London, S.W.l, England) 

18-20. Chemical Reactions in the Lower 
and Upper Atmosphere, intern. symp., San 
Francisco, Calif. (R. D. Cadle, Stanford 
Research Inst., Menlo Park, Calif.) 

18-21. American Geophysical Union 
and Amerioan Meteorological Soc, Wash? 
ington, D.C. (American Geophysical Un? 
ion, 1515 Massachusetts Ave., NW, Wash? 
ington 5, D.C.) 

19-21. South western Inst. of Radio 
Engineers Conf. and Electronics Show, 
Dallas, Tex. (SWIRECO 61, P.O. Box 
7443, Dallas 9) 

20-21. Society of Chemical Industry, 
fungicide symp., London, England. (B. J. 
Heywood, 103 Harrow Drive, Hornchurch, 
Essex, England) 

20-22. Association of Southeastern 
Biologists, Lexington, Ky. (H. J. Humm, 
Department of Botany, Duke Univ., Dur? 
ham, N.C.) 

20-24. Microbial Reactions in Marine 
Environments, intern. symp., Chicago, 111. 
(C. H. Oppenheimer, Inst. of Marine 
Science, Univ. of Texas, Port Arkansas) 

21-22. American Assoc. of Univ. Pro? 
fessors, Boston, Mass. (W. P. Fidler, 
AAUP, 1785 Massachusetts Ave., NW, 
Washington 6, D.C.) 

23. American Pharmaceutical Assoc, 
Chicago, 111. (W. S. Apple, 2215 Constitu? 
tion Ave., NW, Washington, D.C.) 

23-26. American Assoc. of Colleges of 
Pharmacy, Chicago, 111. (C. W. Bliven, 
George Washington Univ., Washington 
6, D.C.) 

23-27. American Ceramic Soc, 63rd an? 
nual, Toronto, Canada. (C. S. Pearce, 
4055 N. High St., Columbus 14, Ohio) 

23-27. Society of American Bacteriolo- 
gists, Chicago, 111. (E. M. Foster, 311 
Bacteriology, Univ. of Wisconsin, Madi? 
son) 

23-28. American Soc of Hospital Phar? 
macists, Chicago, 111. (J. A. Oddis, 2215 
Constitution Ave., NW, Washington 7, 
D.C.) 

24-26. Aerospace Medical Assoc, $2nd 
annual, Chicago, 111. (W. J. Kennard, 
Secretary-Treasurer, c/o Washington Na? 
tional Airport, Washington, D.C.) 

24-27. American Assoc. of Petroleum 
Geologists, Denver, Colo. (G. V. Cohee, 
U.S. Geological Survey, Washington 25, 
D.C.) 

24-27. American Physical Soc, Wash? 
ington, D.C. (K. K. Darrow, 538 W. 120 
St., New York 27) 

25-28. Society of Economic Paleontolo- 
gists and Mineralogists, Denver, Colo. 
(J. Imbrie, Dept. of Geology, Columbia 
Univ., New York, N.Y.) 
(See issue of 17 February for comprehensive list) 

M,eite SINGLE & DOUBLE 

MIRROR-MONOCHROMATORS 

ns for the visible, 
200 millimicrons to 

20 microns. 

I??*ST<*Y0 
t= .95:l^rSi!i^Aveniie-' 
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EXPOSED! 

TO 

CROSS- 

INFECTIONS 

HANDS?-most active in distribution of INFEaiONI For the manage? ment and handling of specimen containers requiring a label, use a no-hck TIME Tape or TIME Specimen Collection Label for service, a new advancement specified in the "Guide to Laboratory Safety".* 
Every dressing, every collection of 
specimen, blood, sputum, etc. requires hand service. Eliminate contact by 
using the satin finish, vinyl coated 
TIME Tape or Label. 
A qualified consultant will teach you the effective TIME procedure. It is 
your first step to a safer laboratory. Write today to Dept. RH. 
? In April 1960 issue of lab World. 

% PROFESSIONAL TAPE CO., INC. 360-A BURLINGTON AVE. ? RIVERSIDE, ILL 
Hkkory 7-7800 
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