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The 20-page booklet our 
Research Librarian Phyllis 
Browning is holding contains 
a wealth of information on 

centrifugation, compiled from 

regular reviews of over 100 

periodicals... it's yours 
for the asking. 

We've saved you 
a thousand hours 
of library time 

Owners of our Model L Preparative Ultra- 
centrifuge often want to know what rotors, speeds, 
and times other investigators have used to separate 
different macromolecules. These questions can 
involve a time-consuming literature search. To 
help you find such information in minutes, we have 
gathered in one publication the results of 
several thousand hours of library research on 

preparative ultracentrifugation. Applications are 

grouped under Enzymes, Nucleic Acids, 
Subcellular Fractions, Viruses, Other Biological 
Materials, and Miscellaneous Preparations. 
Charts list the operating conditions, together 
with the gradient-forming material for density 
gradient references. If you'd like a copy of this 

comprehensive publication, we would be happy 
to send you one-especially since it clearly 
shows the exceptional usefulness of our 
Preparative Ultracentrifuges. 
Just write for Data File BS-224-5. 

^^^po9j INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94303 

International Subsidiaries: Geneva, Switzerland; Munich, Germany; Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 



All new 72 page catalog. 
Over 700 C14, H3, S35 & P32 compounds; 

Mossbauer Materials, Radionuclides, & Sources, 
Write for "Catalog L" today. New England Nuclear Corp. 
575 Albany St.. Boston 18, Mass. Phone (617) 426-7311 
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Combines 
Accuracy of thermal feed 

and advantages of precision 
mechanical feed 

ADVANTAGES: 
* INSTANTANEOUS CONTROL OF THERMAL 

ADVANCE FOR ULTRA-THIN SECTIONS - 
advance remains completely inert until ready 
to proceed - eliminates time-consuming re- 
positioning of knife and specimen. 

* Just dial for automatic continuous serial 
'silver" sections. 

* Mechanical feed in steps of 1/2 micron - 
Handwheel overdrive. 

* Cutting speed infinitely variable between 
0.5 and 5 mm/sec. 

* Thermal feed, motor and illumination auto- 
matic push-button operated. 

* Knife-holder adjusts to sectioning point - 

interchangeable with trimming block-accom- 
modates glass and diamond knives. 

* Specimen carrier adjusts to any position. 
* Height of cutting zone electrically adjust- 

able over a range of 10 mm. 
* Absolutely vibration-free. 
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Outstanding performance distinguishes the all new 
servo/ riter I ... you can discriminate 1/10% steps... you 
can't detect deadband but we guarantee it to be no more 
than 1/10% ...the pen speed is 0.4 second with a dy- 
namic response in excess of 5 cps at 10% of full scale... 
external circuit resistance rating is 25,000 ohms ... and up 
to 100 times span of a-c longitudinal noise pickup will 
not offset the pen by even 1/10%. We guarantee an accu- 
racy of 1/4%...and that's not all! 

Reliability -you couldn't ask for more! An all new solid 
state design utilizes long-life components... an infinite 
resolution slidewire needs only the contacts changed 
after millions of cycles of operation... an all new non- 
mechanical, photoconductive chopper .. all this com- 
bined in a rugged printed circuit board design. Bearing 
and wear surfaces are long-life and quiet-running acetal. 
Quality design throughout assures the reliability and per- 
formance of the all new servo/riter ... and that's not all! 

INDUSTRIAL TEXY 
PRODUCTS | L 
GROUP 

P. c 
7 Rt 

New convenience features-and more of them! Front 
panel access to all operating controls for span switching, 
zero positioning and suppression, chart speed selection, 
pen lifters... easily removable door... chart advance... 
interchangeable chart drive motors... chart supply in- 
dicator... chart tear-off... writing platen. Chart loading 
is faster .. .filling the removable inkwells is easier... 
installation is simpler using direct rack mounting with 
front and rear terminal access... and that's not all! 

More versatility-tailor the all new servo/riter I to your 
needs! Choose the desired input form- d-c potenti- 
ometer, thermocouple, universal range, etc.-and plug 
it into the amplifier... change span and zero position 
with plug-in circuit cards, too. Marker pens, control con- 
tacts, retransmitting slidewires, pen lifter, internal light- 
ing are available options. 
Ask for a demonstration of the newest strip-chart recorder 
... the all new servo/riter 11. 

* Trademark of Texas Instruments 

kS INSTRUMENTS 
4 CO R P O R A T E D 
). BOX 66027 HOUSTON, TEXAS 77006 
UE VERSONNEX GENEVA, SWITZERLAND 



IMPORTANT SCIENCE PUBLICATIONS 
FROM 

0 

NUTRITION 
edited by George H. Beaton and Earle Willard McHenry 

* reviews current fundamental knowledge regarding the function 
and metabolism of the individual nutrients in man 
(B210) Volume 1: Macronufrients and Nutrient Elements, 1964, 
547 pp., $18.50 
(B209) Subscription price, $16.50* 
(B212) Volume 2: Vitamins, Nutrient Requirements and Food Selec- 
tion, $18.50 
(B211) Subscription price, $16.50* 

CYTOLOGY AND CELL PHYSIOLOGY 
THIRD EDITION 
edited by Geoffrey H. Bourne 

* discusses new methods of microscopy, homogenization, differential 
centrifugation of tissues, and the interactions of nucleus and 
cytoplasm 
(B520) 1964, 780 pp., $20.00 

EVOLUTIONARY AND GENETIC BIOLOGY OF PRIMATES 
edited by John Buettner-Janusch 

* reviews of relevant studies, new work on fossils, biochemical 
genetics and cytogenetics, modern analysis of display and 
manipulative behavior 
(B864) Volume 2, 1964, 328 pp., $12.50 

ENZYMES 
SECOND EDITION 
by Malcolm Dixon and Edwin C. Webb 

Review of the first edition: ". . . will surely be the standard 
reference work on enzymes for a number of years to come. 

. . ."-Nature 
(D602) 1964, 950 pp., $16.00 

METHODS OF ANIMAL EXPERIMENTATION 
edited by W. I. Gay 

* describes techniques which will facilitate the most efficient use 
of research animals and provide guidelines for their utmost 
comfort and welfare 
(G310) Volume 1, 1965, about 400 pp., $13.50 

PHOTOPHYSIOLOGY 
edited by Arthur C. Giese 

* authoritative study of the action of non-ionizing radiations (ultra- 
violet, visible, and infrared) upon the macromolecules of cells, 
microorganisms, animals, and plants 
(G380) Volume 1: General Principles: Action of Light on Plants, 
1964, 377 pp., $14.00 
(G382) Volume 2: Action of Light on Animals and Microorganisms; 
Photobiochemical Mechanisms; Bioluminescence, 1964, 441 pp., 
$15.00 

ELECTRON MICROSCOPIC ANATOMY 
edited by Stanley M. Kurfz 

* presents studies of mammalian tissue of current as well as 
predicted future interest 
(K960) 1964, 425 pp., $14.00 

PHYSIOLOGICAL MAMMALOGY 
edited by W. V. Mayer and R. G. Van Gelder 

* indispensable to anyone who works with mammals, and to any 
experimental animal biologist-particularly in the areas of phys- 
iology, mammalogy, and ecology 
(M410) Volume 1: Mammalian Populations, 1964, 381 pp,. $12.00 
(M412) Volume 2: Mammalian Reactions to Stressful Environments, 
Winter 1964-65, about 300 pp., $11.50 

MOLECULAR PHARMACOLOGY 
THE MODE OF ACTION OF BIOLOGICALLY ACTIVE COMPOUNDS 
edited by E. J. Ariens 

* considers the pharmacological aspects of specific fields on the 
basis of the physicochemical interaction of the molecules of the 
pharmacodynamic substances with the molecules of the biological 
object 
(A988) Volume 1, 1964, 501 pp., $17.00 
(A989) Volume 2, 1964, 278 pp., $10.00 

FLUORESCENCE ASSAY IN BIOLOGY AND MEDICINE 
by Sidney Udenfriend 

[Third Printing, 1964, with literature appendix 1962 through 1964] 
* familiarizes the reader with recent work and clarifies the rela- 

tionships between chemical structure and fluorescence through 
the liberal use of figures and chemical formulas 
(U100) 1962, 517 pp., $14.00 

PATTERNS IN THE BALANCE OF NATURE AND RELATED 
PROBLEMS IN QUANTITATIVE ECOLOGY 
by C. B. Williams 

* draws attention to problems in statistical ecology, particularly in 
population balance, which have in common the property of being 
expressible as frequency distribution 
(W450) 1964, 324 pp., $9.50 

"This invaluable series . .. 
will appeal to the expert and 
the beginner in proteins . . ' 
-SCIENCE reviewing "The Proteins"** Q1 

THE EPIDERMIS 
edited by William Monfagna and Walter C. Lobifz, Jr. 

* elucidates the developmental sequences and enzymic properties 
of the epidermis, protein synthesis, and the nature of the proteins 
(M816) 1964, 649 pp., $15.00 

PHYSIOLOGY OF THE AMPHIBIA 
edited by John A. Moore 

* deals with the physiology of the entire life cycle of the amphib- 
ians, including such factors as the physiology of development, 
regeneration, and metamorphosis 
(M840) 1964, 653 pp., $18.00 

MAMMALIAN PROTEIN METABOLISM 
edited by H. N. Munro and J. B. Allison 

* three sections present-basic biochemical mechanisms, nutritional 
aspects, and pathological changes in protein metabolism 
(M940) Volume 1, 1964, 566 pp., $18.50 
(M942) Volume 2, 1964, 642 pp., $21.00 

**THE PROTEINS 
COMPOSITION, STRUCTURE, AND FUNCTION-SECOND EDITION 
edited by Hans Neurath 

Review-"This invaluable series . . . will appeal to the expert 
and the beginner in proteins . . . it presents a unified, critical, 
authoritative, and up-to-date treatment of the whole subject. . . ." 

-Science 
(N332) Volume 2, 1964, 840 pp., $26.00. 
(N331) Subscription price, $24.00* 

THE PHYSIOLOGY OF INSECTA 
edited by Morris Rockstein 

* provides authoritative information in such subjects as-insect 
bioluminescence, immunological reactions, physiology of insect 
resistance to insecticides 
(R510) Volume 1, 1964, 640 pp., $22.00. 
(R509) Subscription price, $19.50* 
(R514) Volume 3, 1964, 658 pp., $25.00. 
(R513) Subscription price, $22.50* 

PAPERBACKS 
PRIMARY PROCESSES IN PHOTOSYNTHESIS 
by Martin D. Kamen 

* topical treatment of research on those elements of photo- 
synthetic processes which occur before the onset of bio- 
chemical and physiological phases (i.e. before 10-3 to 10-' 
seconds) 
(K084) 1963, 182 pp., $2.45. (K086) hardbound $5.50 

DIVISION OF LABOR IN CELLS 
by Geoffrey H. Bourne 

* covers modern concepts of cytology, integrating our knowl- 
edge of structure and biochemical processes of the cell 
(B524) 1962, 248 pp., $2.95 

DESIGN AND FUNCTION AT THE THRESHOLD 
OF LIFE: The Viruses 
by Heinz Fraenkel-Conraf 

Review-". . . one of the very few authoritative books that 
can bridge the gulf between the scientist and the humanist 
with depth and substance . . . a source of information and 
inspiration." -Science 
(X850) 1964, 133 pp., $2.45. (X851) clothbound $5.50 

LI FE 
Its Nature, Origin and Development 
by A. 1. Oparin 
translated from the Russian by Ann Synge 

Review-". . . fascinating . . . some of the best thinking 
on the problem of the origin of life on earth." 

-Journal of Chemical Education 
(X250) 1962, 207 pp., $2.45 

TIME, CELLS, AND AGING 
by Bernard L. Strehler 

Review-"This is one of the best available accounts of the 
present state of research on fundamental causes of aging 
. . . highly important background material for physicians 
and biologists alike." -The Lancet 
(X770) 1962, 270 p., $2.95. (X772) clothbound $6.00 

ISOTOPES IN BIOLOGY 
by George Wolf 

* a valuable treatise on the related aspects of isotope usage; 
methods, units, health hazards, principles and applications, 
and rates of reactions in living systems 
(X960) 1964, 173 pp., $2.45. (X961) clothbound $5.50 

*Subscription price valid on orders for the complete set received 
prior to publication of the last volume 
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rI --- SEE THESE TITLES AT THE A.A.A.S. COMBINED BOOK EXHIBIT -- \ 
ADVANCES IN RADIATION BIOLOGY 
edited by L. Augenstein, R. Mason, and M. Zelle 

? designed to keep the radiation biologist in contact with 
branches of the subject other than his own by following the 
advances in experimental techniques and methods of partic- 
ular pertinence to radiation research; summarizing biomacro- 
molecules (with particular emphasis on what has become 
known as bioenergetics) 
(A829) Volume 1, November 1964, about 275 pp., $11.00 

PHYSICS OF THIN FILMS 
edited by Georg Hass and R. E. Thun 

CONTENTS OF VOLUME 2: 
C. A. NEUGEBAUER, Structural Disorder Phenomena in 
Thin Metal Films. C. J. CALBICK, Interaction of Electron 
Beams with Thin Films. P. K. WEIMER, The Insulated-Gate 
Thin-Film Transistor. 0. S. HEAVENS, Measurement of 
Optical Constants of Thin Films. J. THOMAS COX and 
GEORG HASS, Antireflection Coatings for Optical and In- 
frared Optical Materials. LOUIS F. DRUMMETER, JR. and 
GEORG HASS, Solar Absorptance and Thermal Emittance 
of Evanorated Coatings. N. SCHWARTZ and R. W. BERRY, 
Thin-Film Components and Circuits. Author Index-Subject 
Index. 
(P202) Volume 2, December 1964, 441 pp., in preparation 

SURVEY OF PROGRESS IN CHEMISTRY 
edited by Arthur F. Scott 

CONTENTS OF VOLUME 2: 
FRED BASOLO, Mechanisms of Substitution Reactions of 
Metal Complexes. EDWARD M. EYRING, Fast Reactions in 
Solutions. JOHN D. CORBETT, Fused Salt Chemistry. 
NORMAN C. DENO. Equilibria in Concentrated Mineral 
Acid Solutions. ROBERT EARL DAVIS, Nucleophilic Dis- 
placement Reactions at the Sulfur-Sulfur Bond. JACK 
SALTIEL. The Mechanisms of Some Photochemical Reac- 
tions of Organic Molecules. Author Index-Subject Index. 
(S852) Volume 2, November 1964, about 350 pp., in preparation 

NONLINEAR PROBLEMS OF ENGINEERING 
edited by William F. Ames 

* presents a unified treatment of nonlinear partial differential 
equations emphasizing techniques of solution 

* contains over six hundred references 
(A946) 1964, 252 pp., $10.75 

LOCAL ANALYTIC GEOMETRY 
by S. Abhyankar 

* a self-contained exposition of the theory of analytic K spaces 
generally over an algebraically closed complete valued field K 

* examines the entire local theory of analytic spaces in con- 
junction with the Weierstrass Preparation Theorem. 
(A010) 1964, 484 pp., $18.00 

OPTICAL MASERS 
by George Birnbaum 

* offers a comprehensive review of optical masers, their applica- 
tions, and a unified account of the underlying theory 

* includes-threshold conditions for oscillation, spectral line 
shape, steady state theory of the optical maser, optical 
resonators, optical pumping, and theory of the transient be- 
havior of optical masers 
(A472) November 1964, 306 pp., $9.50 

INTERPRETATION OF METALLOGRAPHIC STRUCTURES 
by W. Rostoker and J. R. Dvorak 

* interweaves discussion of modern physical metallurgy with a 
large number of carefully selected exemplary microstructures 

* demonstrates that logical framework of interpretation can 
supplant mental storage of infinite variations 
(R688) December 1964, about 250 pp., $10.00 

THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND 
OF THEIR MOLECULAR MATRICES 
edited by Sidney W. Fox 

* deals with small molecules, macromolecules, and multimacro- 
molecular systems 

* contains theoretical treatments, reviews of experimental studies 
of models of prebiological systems, and reports of new re- 
sults in models of biochemical origins 
(F810) November 1964, about 475 pp., $8.00 

BIOCHEMISTRY AND PHYSIOLOGY OF PROTOZOA 
edited by S. H. Hutner 

CONTENTS OF VOLUME 3: 
OTTO H. SCHERBAUM and JOHN B. LOEFFER, Environ- 
mentally Induced Growth Oscillations in Protozoa. THEO- 
DORE L. JAHN and EUGENE C. BOVEE, Protoplasmic 
Movements and Locomotion of Protozoa. DOROTHY 
PITELKA and FRANK M. CHILD, The Locomotor Ap- 
paratus of Ciliates and Flagellates: Relations between Struc- 
ture and Function. G. G. HOLZ, JR., Nutrition and Metab- 
olism of Ciliates. R. F. KIMBALL, Physiological Genetics of 
the Ciliates. PER HALLDAL, Phototaxis in Protozoa. RUTH 
SAGER, Studies of Cell Heredity with Chlamydomonas. T. 
W. GOODWIN, The Plastid Pigments of Flagellates. BAR- 
BARA E. WRIGHT, Biochemistry of Acrasiales. MARY S. 
SHORB, The Physiology of Trichomonads. HELENE N. 
GUTTMAN and FRANKLIN G. WALLACE, Nutrition and 
Physiology of the Trypanosomatidae. L. G. GOODWIN, The 
Chemotherapy of Trypanosomiasis. I. M. ROLLO, The 
Chemotherapy of Melario. Author Index-Subject Index. 
(H964) Volume 3, November 1964, 616 pp., $18.50 

HISTOLOGICAL TECHNIQUES FOR ELECTRON 
MICROSCOPY 
by Daniel C. Pease 
SECOND EDITION COMPLETELY REVISED . . . 

Review of the first edition: ". . . the present text provides as 
comprehensive a handbook as can be expected from a single 
pen. It is designed to be used at the bench rather than in 
the library, and should be beside every electron microscope in use in a biological or medical library."-Nature 
(P151) November 1964, about 375 pp., $9.50 

MATHEMATICAL THEORY OF PROBABILITY 
AND STATISTICS 
by Richard von Mises 
edited and complemented by Hilda Geiringer 

* includes chapters on Bayes' method and the general problem of inference, von Mises' far-reaching Theory of Statistical 
Functions, and the constructive frequency theory of veri- 
fiable events 
(V830) November 1964, 694 pp., $22.00 

SOLVENT EFFECTS ON REACTION RATES 
by Edward S. Amis 

* covers the mechanistic pictures of chemical reactions and the 
influence of the solvent on mechanisms 

* presents, from the theoretical, hypothetical and correlative 
viewpoints, an extensive and systematic treatment, citing the 
pertinent literature 
(A948) December 1964, about 275 pp., approx. $8.00 

BRIDGED AROMATIC COMPOUNDS 
by B. H. Smifh 

* explains the chemical and physical behavior of many of the 
bridged aromatics through reference to the physical methods of analysis, infrared and ultraviolet spectroscopy, nuclear 
magnetic and electron paramagnetic resonance, and X-ray diffraction 
(S366) Fall 1964, about 525 pp., $14.00 

CARBENE CHEMISTRY 
by Wolfgang Kirmse 

* exhaustive survey of carbene formation and carbene reactions, supplemented by chapters on underlying theoretical topics, excess energy effects, spin states 
(K418) 1964, 302 pp., $9.50 

OPTICAL PROPERTIES OF MINERALS 
by Horace Winchell 

* unique arrangement of data on successive charts corresponds 
roughly to ranges of refractive index easily distinguished by well-known microscopical methods 
(W620) December 1964, about 100 pp., in preparation 

111 Fifth Avenue* New York 10003 * Berkeley Square House * London W. 1 * 212- OR 7 36713 
MATHEMATI5 * PHY1SICS * CHEMISTRY * BIOLOGICAL SCIENCES * MEDICAL RESEARCH * SPACE SCIENCES * ENGNEERING PSYCHOLOGY 
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Refractometers by Carl Zeiss WEST GERMANY, 

represent the ultimate 
in modern design 
Abbe Refractometers, Models A and B 

Measuring range: 
nD=1.30-1.71 and 0-95% sugar content 
nD -1.17-1.56 n = 1.45-1.85 
Determination of mean dispersion 
Temperature-controlled prisms 
Prism with flow-through cell 
Immersion Refractometer 

Measuring range: nD=1.3254 to 1.6470 
Accuracy: ? 1 unit of the fifth decimal place 
Temperature-controlled prisms 
Flow-through cells-Sodium spectral lamp. 
Write Dept. SC for catalog, or visit our 
showrooms in New York, San Francisco, 
or Los Angeles for a demonstration. 
Branch offices in Atlanta, Chicago, Los Angeles, 
San Francisco, Seattle 
In Canada: Toronto, Montreal, Winnipeg, Vancouver 

CARL ZEISS,INc. 444 Fifth Avenue, New York, N.Y. 10018 



""CORROSIVE SOLUTION HANDLED BY SPECIAL PLUNGER"t 
The Montrose Chemical Corporation of Torrance, California, employs gas chromatography to 
maintain a high level of quality in its DDT products. A corrosive solution of chloral, containing 
water, hydrogen chloride and other impurities, is introduced with a Hamilton 725 Gas Tight 
Syringe. Such a corrosive sample would damage the metal plunger of an ordinary syringe, but 
Hamilton's teflon-coated plunger resists corrosion and the needle can be easily replaced if 
damaged by corrosion. They state "we now have better control, and we get the accuracy we 
need for reproducible results." Hamilton manufactures a complete line of precision syringes, 
solid samplers, and related chromatograph equipment. 
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MONTREAL * 131st AAAS 
Order Your General Program 

It provides complete, detailed information about all the 
sessions and symposia scheduled, the Annual Exposi- 
tion of Science and Industry, and the Science Theatre. 

Program Highlights 
Moving Frontiers of Science V. C. Wynne-Edwards on self-regulating 
systems in animal populations; J. M. Harrison on nonrenewable world 
resources; Philip Morrison, "New Channels in Astronomy"; and Clement 
L. Markert on role of genes in embryonic development. 

Interdisciplinary Symposia Possible neteoric or lunar influences on me- 
teorological phenomena; basic concepts of biochemical differentiation; 

nti a 

Special Sessions AAAS Presidential Address by Alan T. Wateriman; the 
Joint Address of Sigma Xi and Phi Beta Kappa by Rene Dubos; the George 
Sarton Menorial Address by Lloyd G. Stevenson; the National Geographic 
Society Illustrated Lecture; and the AAAS Distinguished Lecture by Lord 
Brain, retiring president, British AAS. 

International Conference on Primate Behavior Three AAAS sections and _ 
the combined ESA and ASZ Section on Animal Behavior and Socio- 

speakers from four continents. 

cluding two sessions on the sociology of science arranged and chaired 
by Robert K. Merton; and the Commission on Science Education. 

Sections and Societies The 20 AAAS Sections and some 76 participating 
societies are scheduling specialized symposia; some have sessions for con- 
tributed papers. 

AAAS Science Theatre The latest foreign and domestic films. 

Exposition The Annual Exposition of Science and Industry is adjacent to 
all session rooms on the convention floor of the Queen Elizabeth Hotel. 

Advance Registration By registering in advance, you avoid delay at the 

Registration Center on arrival, you receive the General Program in time 
to plan your days at the meeting, and your namne is posted in, the Visible 
Directory of Registrants when the meeting opens. Use the coupon below. 

AAAS 
1515 Massachusetts Ave., NW 

2. FULL NAME (Dr., Miss, etc.) ............... ... ..... .............................................. ........................ 

(Please print or typewrite) (Last) (First) (Initial) 

3. OFFICE [ OR HOME E ADDRESS .............................................................................................. 
(For receipt of General Program) 

CITY . . , STATE/PROVINCE .............. ZIP CODE/ZONE .............. 

4. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION ......................... ... . .. ... ... .. ... ... ... ... .. 

5. FIELD OF INTEREST ............ ........................................ ........................*...... . ..... .......... 

6. CONVENTION ADDRESS ....................................................*..............................*........ *. * * 
. (May be added later, after arrival) 

Please mail this coupon and your check or money order for the total amount to the AAAS in Washington, D.C. (address as shown) 
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MEETING * 26-31 DECEMBER 
Reserve Your Hotel Room 

A list of headquarters hotels of participating societies 
appears on page 299, 17 July, SCIENCE. The AAAS 
headquarters is the Queen Elizabeth. 

: WHotelswiThe hotels for the AAAS Montreal meeting have established special, 
low rates and have reserved large blocks of rooms for the meeting. 

Use the coupon below to make your hotel reservation in Montreal. 
Send your application to the AAAS Housing Bureau in Montreal, not 

(Testo any hotel. Give a definite date and estimated hour of arrival, and also 

NAMEl:-i:p B.. . . . . . . . . . . . . . . .u re a. willn make. ;uth eassign-. 

probable date of departure. The Housing Bureau will make the assign- 
ment and send you a confirmation promptly. 

A rollaway bed can be added to any room at $3.00 per night. Mail 
your application now to secure your first choice of accommodations. 

Hotels with asterisks have unlimited free parking for guests. The Windsor 
has overnight free parking for guests, but not between the hours of 9 A.M. 
and 4 P.M. 

HOTEL RATES 

For a list of the headquarters of each participating society and sec- 
tion, see page 299, 17 July, SCIENCE. 

Hotel Single Double Twin Suite 

NAME__rc . . . . . . . ..*Qu.een Elizabeth $ 8.50, $15.00 $15.00 $30.00-$50.00 
10.00 

:? ~ljl *Sheraton-Mount Royal 8.50, 15.00 15.00 25.00- 45.00 
10.00 

Windsor 8.50 15.00 15.00 25.00- 45.00 

*Laurentien (Sheraton) 7.50 12.00 12.00 21.00- 30.00 

Ritz Carlton 10.00 15.00 15.00 35.00 

Berkeley 7.00 1 0.00 10.00 17.50 
Montreal 'Hunicipal Tourist Office 

AAAS Housing Bureau 
2055 Peel St., Suite 525 Date of Application ............................................. 
Montreal 2, Que., Canada 

Please reserve the following accommodations for the 131st Meeting of the AAAS in Montreal, 26-31 December 1964 

First Choice Hotel ..................... Second Choice Hotel ................T...... Third Choice Hotel .................... 

Type of room: Single [] Double LI Double, twin beds [I Suite I[ Rates: Desired ... ........... Maximum ................. 

Number in party ...............................................Sharing this room will be: ........... 

(List name and address of each person, including yourself. Attach list if space is insufficient.) 

DATES: ARRIVAL ................................. A.M ............. ............ DEPARTURE ............................... 
(These must be indicated--add approximate hour, A.M. or P.M.) 

NAME ...... ........................ .. .................................................................................... 
(Individual requesting reservation) (Please print or type) 

ADDRESS ........................................................................ ..................................... 
(Street) (City) (State/Province) (ZIP Code/Zone) 

Mail this coupon now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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SCIENCE TREASURE CHESTS For Boys-Girls-Adults! 
Science Treasure Chest-Extra-powerful magnets, polarizing 
filters, compass, one-way-mirror film, prism, diffraction grat- 
ing, and lots of other items for hundreds of thrilling experi- 
ments, plus a Ten Lens Kit for making telescopes, - micro- 
scopes,, etc. Full Instructions included. 
Stock No. 70,342-W ......................... $5.00 Postpaid 

asure Chest DeLuxe-Everything in Chest above plus exciting 
elns, for more advanced experiments. 
0,343-W .....................................$10.00 Postpaid 

BARGAIN 3" ASTRONOMICAL TELESCOPE 
'il See the stars, moon, phases of Venus, planets close up! 

60 to 180 power-famous Mt. Palomer Reflecting type. 
. Unusual Buy! Euinnped with Enouatc ria mootint: finter 

i:iii' :iii CHART"; 272-page "HANDBOOK OF HEAVENS"; 
"HOW TO USE YOUR TELESCOPE" book, 

S'i|-is:Stock No. 85,050-W ................... $29.95 Postpaid 
41/4" Reflecting Telescope-up to 255 Power, all-metal pedestal mount. 
Stock No. 85,105-W ..... ................. $79.50 F.O.B. Barrington, N.J. 
AUTOMATICALLY SHOWS TIME, TIDES, POSITION OF SUN, MOON, STARS 

NEW SPILHAUS SPACE CLOCK 
19 READINGS AT A GLANCE 

3 DIALS-COMPLETELY ILLUMINATED 
Startling scientific achievement, yet completely practical 
and functional. Designed for the space age by world 
renowned scientists, Dr. Athelstan Spilhaus, Dean of 
Technology, University of Minnesota. Handsome con- 
versation piece--constantly up-to-date encyclopedia of the 

I sky. The Spilhaus Space clock has beautiftil fruitwood 
case and 3 illuminated sky-blue dials. Blends with decor 

:::::: ::: of ainy home, office, club room, classroom, musetim, dis- 
play window, hotel, etc. Large dial sihows sun position, daily sun rise and 
set, moon position, moon rise and set, phase of moon, low and high tide 
time, current stage of tide, day and month of year, current position of 
stars in sky, time of star rise and star set, relationships of sun, moon and 
stars, sidereal or star time. Left dial shows local time. Right dial shows 
world time including major U. S. cities and Universal (Greenwich) time. 
Operates on house current-requires only one simple setting for any geo- 
graphic location. Measures 16" high x 11??2" wide -x 412" deep. Complete 
satisfaction guaranteed or money refunded. 
Stock No. 1202-W, Shp. Wt. 12 lbs. ..............$195 F..B. (4-- $5 F.E.T.) 
SPECIAL 20-V., 50-CYCLE MOTOR -illuminated dials 
Stock No. 1203-W (Foreign orders deduct tax) ......$215 F.O.B. (- $5 F.E.T.) 

Perfect For Pa-t, Lab, Hobbv, Home 
NEW LOW-COST KIT BUILDS PHOTOELECTRIC DEVICES 

!ii?!i ^ I:B ^ ii )Dozens of practical applications for this low-priced plioto- 
* electric kit. Make a photoelectric counter for entratnce 
iiilll ways or conveyor belts, light-actuated door opener, light- 

i meter, tratnsmitter power output indicator, countless circutit 
designs possible, Includes: 3/T-4 CdS photoconductors 

}(?:'.: 1 02" diam. x ?S" lg.), mounting bracket, Sigma AC-DC 
relay (2 amps resistive load), 22K-Ohm. 1-watt resistor and a 52-page 
booklet defining 19 different projects. 
Stock No. 60,441-W ..... ....... ........................$0.45 Postpaid 

|||;|||::ii|l |^ !iSTEREO MICROSCOPE 
American Made-Terrific BRiv! Years in develonment. Pre- 

tion of metals. Obtain elastic moduli. Technically, moire patterns are 
predictable patterns created by superpositioning of one pattern over 
another. Using elements which include equi-spaced linear, logaritlhmetic 
and circular rulings, Dr. Gerald Oster, Brooklyn Polytechnic Inst., has 
cleveloped a complete new basic scientific tool. Kit contains 8 basic pat- 
terns on both clear acetate in lantern slide size measuring 31/4" x 4" (.020" 
thick) and white Kromekote 33/" x 41/2" (.012" thick); (1) Coarse grating, 
(2) 65-line grating, (3) Logarithmic scale grating, (4) Radial lines, 5- 
degrees, (5) Equispaced circles, (6) Fresnel zone plate, (7) Sphere projec- 
tion, (8) Cylinder projection; two pieces 3!4" x 4" 150-dot screen on film; 
20-nieslh woven fiberglass screen 8" x 10?/2"; copy of Dr. Oster's book, 
"The Science of Moir6 Patterns"'-an authoritative introduction to the 
fascinating world of moir&. STOCK NO. 70,719-W ............ $8.50 Ppd. 
STOCK NO. 60,464-W Some as above without book.............$6.50 Ppd. 
MOJRE! PATTERN ACCESSORY KIT. For additional experiments. Con- 
tains metallic balloon, calcite, two kinds of diffraction gratings, one-way 
mirror foil, polarizing materials, Ronchi rulings, assortment of lenses. 
STOCK NO. 60,487-W . ............................$8.00 Ppd. 

::::-::j 
' 

^Rugged, tLow-Priced 
EXPERIMENTAL ELECTRO-MAGNET 

:li Hobbyists, instructors and industrial lab men will find 
i : this well-built Electro-Magnet invaluable. Demonstrate 

principles of electro-magnetsism. Actually lifts 100 lbs. 
..;C; when powered by a single 1-1/V flashlight battery. 

Easily deactivated. Includes instructions for 6 experiments 
-lifting power, magnetic flux and magnetomotive force, air gap, area of 
contact, retentivity and field configuration. Unit includes magnet and yoke 
assembly, battery holder, leads, clips and eyebolts. Steel core and yoke pre- 
cision ground for max. flatness. About 2-/2" dia. x 4-I/2" Ig. Wgt. 2 lbs. 
Stock No. 60,435-W ....... ............................ $10.00 Postpaid 

HOME WEATHER STATION 
New "Weather Station" is highly sensitive to w, 
changes. Consistently accurate thermometer to 
barometer accurate to ?z.25% and hygrometer t( 
changes from 12 to 24 hours in advance. Hygr 
cent relative humidity. Excellent for teaching 
meteoroiogical hobby work. Mounted on hanr 

o) -' -3-/0. r t/cLllz wcatulte 

omeeter calibrated in per- 
weather phenomena and 

rIsrome wnnd-Lr-rneinrld all 

deter cases heavily metalized-combines beauty and 
sion, etched aluminum dials. Full instruictions. 

............. ..... ........... $9.95 Postpaid 

BARGAIN! LONG & SHORT WAVE ULTRA-VIOLET 
LIGHT SOURCE. Small! Lightweight! Portable! Most 

Powerful at the Price! 
N ewly developed for prospecting, mineral collecting. fiuo- 
rescence denmolnstrations, etc. Most powerful sonire of e ing 
iand short wave ultra-violet lighlt in one conmpact hotni-or- 
field unit! One source T'V radiation with peak intensity 
of 2537 angstronms. Other souirce produces long wave 17V 
with peak intensity of 3660 angstroms. T'nit has ru_-'ed 
all-metal htusiing, staccial sireuitr- for battery 5,5era- 
tion, easy access for replacing tubes, extra larnge filters. 
Operates on hiouse current or batteries. Lightwtgeight. only 
I lb. 5 oz. ('otmpact 51/2" x 2" x 8i/". Filly guaranteed. 
: identifietd mineral speci mens included. 

Stock No. 70,259-W ---------.--- -------------------------$24.95 postpaid 
BATTERY ADAPTER CASE With Adjust-able Sthoulderi Strap. 
Stock No. 70,260-W ------- ---------- ..- ----- . $5.75 postpaid 

WOODEN SOLID PUZZLES 
Stimulate your ability to think and reason. Here is 
a fascinating assortment of wood puzzles providing 
hours of pleasure. Twelve different puzzles, animals 
and geometric forms to take apart and reassemble, 
give a chance for all the family, young or old, to test ... :::. 
skill, patience and, best of all, to stimulate ability 
to think and reason while having lots of fun. Order yours now. 
Stock No. 70,205-W .. . ..... ............................... $3.00 Postpaid 

GRADUATED MECHANICAL STAGE 
EASILY ATTACHES TO MICROSCOPE 

:i!i!i 
i:i ^ Eletiminates a-wkward thanmdling when slide must be imovesd. ila. 

30 nmn. front, to back and 50t num. left to rigtht excursions. Fixed 
verniers read to 0.1 tmin. )uial control knobbs torizontally posi- 
tionaed, conveniently located on right. Slide hIolder withi adjustable 
: arim anad spring clip accepIls large aild simall glass slides,. imax. 
opening 31,4". Metal unit finished in black and chronme. Micro- 
scope stage easily drilled to attach with two locating pins and 
thulimb screw: turn two screws for simple renmoval. 

Stock No. 30,058-W In wooden case_----_- ---------------$31.50 postpaid 

Microimetricalty Precise 
ADJUSTABLE OPTICAL SLIT 

Basic to spectroscopy, other areas requirilng a critically accurate 

- 3 
Itiiunll' 023.9mm 0. D.--28mm Ig. 

:~i%!!:;~?i:i:~:?:~:i % Stock No. 40,488-W -.$..---..--_-- --.--$ 86.50 postpaid 
SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! :... 

NEW WORKING MODEL DIGITAL COMPUTER 
Actual Miniature Version of Giant Electronic Brains 

Fascinating new see-through model computer actually solves prob- 
Icms, teaches computer fundamientals. Adds, substracts, multiplies, 
shifts, complements, carries, t mlemorio es, counts, c(miIpares, se- 
(tuences. Attractively colored, rigid plastic parts easily assemb led. 
12" x 3z"' x 4.%". Incl. step-by-step assembly diagram. 32-page instruction book 
coverinag operation, compluter language (binary system), prograntming, problems aned 
15 exp\erimllents. 
Stock No. 70,683-W -- ?-------_--------- . __--- _---- ??$5.00 postpaid 

- MAGNETICALLY-MOUNTED MICROSCOPE MIRROR 
Superior to any substage mirror available, for ease, accuracy, unilinmited 
angtlar Imovenmelt. Extremely useful for lalb experilments, optical beltch 
awork, or "breadboard layouts." First surface, plano mirror housed in 
1-9/16" diami. steci hemIisphere-cone of illttumination larger than built-in 
illuminator. Aluminum coating with silicon monoxide overcoat, satisfactory 
for ultraviolet anti visible light. P'ertianent magnetic pillars ilounted in 
aluminum base. 3-point contact witli maginets; rotates 0-degrees.--190- 
degrees to plane of base. -Magnetic flat-bottom base holds to any ferrous 

surface. Anigle plate attaching hbole. Keeper-mioount incel, permits permanent moulnting. Stock No. 40,753-W -_--- -$t2--------___--- _-----$2.50 postpaid 
Order by stock No.-Check, M.O. or Open Account-Money-back 

Guarantee. Minimum Order on Open Account-$10. - 

FREEI GIANT 148-PAGE CATALOG "W"' 
Completely new, 1965 edition. New items, categories, if- 
lustrations. 148 easy-to-read pages packed with 100's of in- 
dustrial on-the-job helps . . . quality control aids. Many war 
surplus bargains. Imported instruments! Lenses, Prisms, Magni- 
fiers, Telescopes, Satellite Scopes, Microscopes, Binoculars, etc. 
For industry, research labs, hobbyists, experimenters. Write for . i. 
free Catalog "W". 
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HIGH-PERFORMIANCE n~mienutes per scan, regardless of the sample, giv- ing you more runs per day and lower cost per LOW COST DOUBLILE-BlEAI(M analysis. A large sampling compartment allows 
you to handle easily a wide variety of sam- 

SPECTROPHOTOMETER pling problems. 

FOR FAST, ACCURATE For $5,000.00 the Model 202 provides the most- wanted features found usually in instruments 
UV-VISIBLE ANALYSES costing much more. Throughout its wide linear rrVnVL ANA +^, 7/'n ,t - - *,1 

,E?..... _J .. _ unye-- Tvo ro v,u mir-t votters SUct cavan- 

tages as rUnusually Iow stray light-less than 
.1% at 210 mR. Photometric oaccuracy is thus 
enhanced throughout the instrument's single 
wide range-directly from 0 to 1.5A with no 
switching. involved. A high-energy deuterium 
source and a fast f/5 highly-transmitting, 

The Model 202 is the ideal double-beam 
UV-Visible instrument for the laboratory. It 
gives the fastest, most accurate direct linear 
absorbance measurements of any instrument 
in its class. It operates with only two highly- 
accessible controls. It takes no more than 2 

highly-reflecting optical system assure work- 
able energy levels and superior photometry, 
even under extreme analytical conditions. 
Stable double-beam operation assures the 
highest performance in all types of applica- 
tions, especially kinetic problems. And-if your 
work demands it-the Model 202's resolution 
is demonstrably superior. 

A wide choice of accessories including temper- 
ature control, microcells, multiple sampling, 
flame, repetitive scan, etc. broadens the 
analytical versatility of the Model 202. For full 
details, including sample spectra, write to In- 
strument Marketing Division, Perkin-Elmer Cor- 
poration. 910 Main Avenue, Norwalk, Conn. 



Recent AAAS Symposium Volumes 
#76. Agricultural Sciences for Developing Nations. 

October 1964. 230 pages. References. Index. 
Edited by: Albert H. Moseman 
Characteristics of agricultural systems in emerg- 
ing nations-Research to devise and adapt in- 
novations-Education and development of hu- 
man resources-Establishing indigenous institu- 
tions to serve advancing agriculture. 

Price: $6.75. AAAS Member's Cash Price: $6.00. 

#75. Mechanisms of Hard Tissue Destruction. 
1963. 776 pages. 430 illustrations. 
One color plate. 
Edited by: Reidar F. Sognnaes. 
Symposium by 49 outstanding co-authors, on 
destruction of mineralized structures by or- 
ganisms and by physical and chemical agents, 
ranging from rock boring to bone resorption 
and tooth decay. 

Price: $13.00. AAAS Menmber's Cash Price: $11.00. 

#74. Aridity and Man. 
The Challenge of the Arid Lands in the U.S. 
1963. 604 pages. 98 illustrations. 
Edited by: Carle Hodge and Peter C. Duisberg. 
"Best collection of background material . . . 
well balanced and highly readable . . . prob- 
ably the broadest and most nearly complete 
treatment of arid lands yet published." Journal 
of Forestry, May 1964. 

Price: $12.00. AAAS Member's Cash Price: $10.00. 

#73. Land and Water Use. 
With special reference to the Mountain and 
Plains Regions. 
1963. 364 pages. 8 illustrations. 
Edited by: Wynne Thorne. 
"Lively symposium . . . three main divisions: 
The Resource Setting, Criteria and Policies, and 
The Role of Government . . . deserves con- 
tinuing reference as a provocative contribution 
to the urgent problems of western resource 
disposition and management." Journal of 
Forestry, November 1963. 

Price: $8.00. AAAS Member's Cash Price: $7.00. 

#72. Spermatozoan Motility. 
1962. 322 pages. 113 illustrations. 
Edited by: David W. Bishop. 
"This book is an excellent assemblage of re- 
,-,t+ snufAf: an . . ..A.C.I . . . . . ..-, -ata 1r4At.,-+: 

#71. Great Lakes Basin. 
1962. 320 pages. 92 illustrations. 
Edited by: Howard J. Pincus. 
". . Difficulty . . . in attempting to do justice 
to all the topics covered in a book as rich as 
this one in content, interpretation, and discus- 
sion. ... Well designed and pleasing in ap- 
pearance. ... Highly recommended to scien- 
tist and layman alike." Transactions, American 
Geophysical Union, December 1963. 

Price: $7.50. AAAS Member's Cash Price: $6.50. 

#70. Fundamentals of Keratinization. 
1962. 202 pages. 136 illustrations. 
Edited by: E. O. Butcher and R. F. Sognnaes. 
"This book . . . makes fascinating reading for 
all clinicians and research workers interested 
in keratinising tissues." British Dental Journal, 
15 Jan. 1963. 

Price: $6.50. AAAS Member's Cash Price: $5.75. 

#68. Sciences in Communist China. 
1961. 884 pages. 23 illustrations. 
Edited by: Sidney H. Gould. 
'. .. .strongly recommended to all who are 
in search of facts and source material on the 
sciences in China."-Science, 22 September 
1961 

Price: $14.00. AAAS Member's Cash Price: $12.00. 

#67. Oceanography. 
1961. 2nd printing, 1962. 665 pages. 146 
illustrations. 
Edited by: Mary Sears. 
"I know of no other volume that so well de- 
fines oceanography, its purpose, opportunities 
and requirements."-Science, 9 June 1961 

Price: $14.75. AAAS Member's Cash Price: $12.50. 

#66. Germ Plasm Resources. 
1961. 394 pages. 59 illustrations. 
Edited by: Ralph E. Hodgson. 
"This book will be of interest to nonplant and 
animal breeders, for the rather general treat- 
ment of various topics . . . allows for rapid 
perusal."-Bulletin of the Entomological So- 
ciety of America, September 1961 

Price: $9.75. AAAS Member's Cash Price: $8.50. 
cen illngiiigs anu reporis ui new uitia reiaillvet 
to the perplexing problem of sperm mobility 65. Aging . . . Some Social and Biological Aspects. 
and includes the opinions and ideas of cytolo- 
gists, biophysicists, biochemists and physiolo- 1960 436 pages 65 illustrations. 
gists." Journal of Animal Sciences, March 1963. Edited by: Nathan . Shock. 

"Of great value to the research worker who "The 26 contributors include many of the most 
is interested in the problems of flagellar mo- respected names in American gerontology, and 
tion." The American Journal of the Medical the chapters cover a wealth of material."- 
Sciences, March 1963. Journal of Gerontology 

Price: $7.50. AAAS Member's Cash Price: $6.50. Price: $8.50. AAAS Member's Cash Price: $7.50. 

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4 

Clip out this Form. Fill in and Mail Today 
._~~~r _r _ _ _- _CL _ _- _1 _1 _1 _ _I _l _I _e _ _ _ _. _I _ _l _ _ _I) _I _ _ _ _s _z _ _~ _ _ ____ ____ 

Circle Volumes 
You Wish To 
Order . . 

75 74 73 

72 71 70 

69 68 67 

66 65 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 
Please send the symposium volumes circled on this form, to: 

Name ............................................ 

Address ........................................................................ 

City ................................... State ............. Zip Code ............ 

Please check: I 
$............... .* |( ) I am a member of AAAS, and enclose payment for the volumes indicated at member I 

Payment prices. ( ) $ ..........enclosed. 
Enclosed ( ) I am not a member of AAAS. ( ) Please bill me. I 

( ) Please send Membership Application Form. I 
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\t dual channel 

low background autoscanner 
Model 880-D Dual Channel Low Background Autoscanner 
features two separate channels, both taking their input from 
the common detector. There is a common high voltage supply 
for the detecting chambers. Pulses from the chambers are 
summed under the condition that they not be coincident in 
time, and are then supplied to 
both channels of analysis. 

Each channel has independent 
range and time constant selectors 
and an independent recorder 
channel. In operation, for example, 
one channel may be set with a high B 
range and short time constant t -:- 0 

while the other channel may be set 
for a low range and long time con- 
stant. The net effect is that where 
there are intense areas of radio- 
activity interspersed with weak 
areas on the paper chromatogram, Designed as an accessoi 
each will be presented on one of 880.D, the Model 885 Glass 

ry 
s P 

the two channels without running off the recording top or 
yielding a peak mix so small it cannot be interpreted. 
* Texas Instrument dual channel galvanometric-type re- 
corder provides two 5" charts on one 10" strip U May be used 
to examine simultaneously intense and weak areas of radio- 

activity in the presence of each 
other * Completely transistorized 
N Automatic shut-off of gas and 
power U Better than 2% accuracy 
of count rate on all ranges ? Com- 
pact, one unit system adaptable 
to direct digital quantitation. 

--v--ts -For complete specifications on 
Model 880-D Dual Channel Low 
Background Autoscanner and the 
Model 885 Glass Plate Scanner 
(shown at left), send for new. in- 
formative brochure. For immediate 

to operate with Model information, call or write the ad- 
'late Scanner nrovides a dress below. 

convenient, low cost system to assay TLC glass 
plates with unequaled accuracy and sensitivity. 

_ VAAAGMAnO 

_ CORPO~RASTIONE 
subsidiary of 

TECHNICAL MEASUREMENT CORPORATION 

Designers and Manufacturers of Precision Instrumentation for Research * 441 Washington Ave., North Haven Conn. 06743 Area Code 203 239-2501 
New York, 103 Park Ave., Suite 1204, TN 7-1998 * Boston, 1156 Broadway, Somerville, 491-4589 

Chicago, 5508 Brainard Avenue, La Grange, Ill., FL 2-5404 
San Francisco, 115 New Montgomery St., EX 2-0511 * Baltimore, 217 North Calvert St., 727-3666 

Houston, 1213 Capitol Ave., CA 5-5757 * Los Angeles, 9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567 
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ter n ationalaly 
famous self-contained 
GAMMACELLS 
for your laboratory 

irrad iations MA 

for your irradiation area 

Line Production- 
C O M P L E T E 
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Kemr-Kit goes semi-micro 
Take a look and see for yourself. This new Semi-Micro Kern-Kit gives you as well as a large selection of especially 
On the left is a set-up from our stand- the same Kontes quality that created designed accessories. 
ard T 19/22 Kern-Kit.? This kit was a such quick acceptance for the standard In addition to teaching and maintaining 
Kontes first. Its originality, usefulness, kit. It's packed the same way . . . in a In addition to teching and maintaining 
and fine quality made us a leader in polystyrene case that reduces drawer good laboratory technique, the Kontes 
the field of educational glassware. breakage and cuts storage to the barest Sem cro Kem-Kit will conserve costly 
You'll find this fine Kem-Kit in colleges minimum. c lassroom procedures. 
and universities everywhere, success- 
fully being used by more than 10,000 Check the pieces. You'll find they as- Are there other good reasons why you 
students. semble to satisfy every basic apparatus should know more about this new 
On the right, well . . . the set-up looks requirement of most semi-micro or Kem-Kit? 
like it's from our Kem-Kit and it s, ganic chemistry manuals. We think so, and we'll be happy to 
except that it's been scaled down and send them along. For complete product 
redesigned to function with T 14/20 What's more, because it's true semi- and price information write for Catalog 
joints. The new kit even includes a micro (1 g. +0.5 g. for solids; 4 g. #100 today. 
Kem-Kit semi-micro laboratory manual ?2 g. for liquids), and not a "choked- 
written by Dr. Bruce Campbell, Jr., of down" version of an existing kit, it can TKO N T S 
MacMurray College, co-author of the be expanded with any of the hundreds ^ ^ 
Campbell and Kline Semi-Micro Manual. of Kontes Bantamware? components GLASS COMPANY v 

Vineland, New Jersey 
Exclusive distributors: KONTES OF ILLINOIS, Franklin Park, Illinois * KONTES OF CALIFORNIA, Berkeley, California 
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A superior low melting lubricant, prevents 
damage to glass bearings, makes thin films ACE GLASSINCORPORATED 
easy to apply. A necessity over 500 r.p.m. 
Has load carrying capacity three times that Vineland,New Jersey 

of comparable petroleum oils. IOUISVIE, Ksv y. Box 996 SPRINGFIELD, MASS. BOX 1,$e 

1 ,,,,r: SCIENCE, VOL. 146 
L.ZZ 



new automated technic provides rapid preparative and quantitative information on peptides 
... their size, occurrence and distribution... and assures detection. 

The Technicon AutoAnalyzer system you see 
above may well make history in protein research. 
By an ingenious extension of multiple-analysis 
chromatography, it not only separates peptides for 

preparative purposes, but at the same time gives 
quantitative information. 

The column effluent is split into many streams. 
One stream is subjected to a system of continuous 
hydrolysis. Another stream, unhydrolyzed, is used 
as control. Both are reacted with Ninhydrin. Com- 
parison of these gives information about the size of 
the peptide. Other parallel streams can be used 
simultaneously for specific amino acid reactions. 

BEFORE 

Section of a chromatogram showing tryptic hydrolyzate of performic acid 
^oxidized bovine pancreatic Ribonuclease before and after alkaline hydrolysis. 

Thus, the basic AutoAnalyzer? train can be aug- 
mented and shaped at will to provide more and 
more analytic information. 

In doing this, the system takes up where paper 
chromatography, electrophoresis and UV monitor: 
ing leave off. These methods are generally adequate 
enough for limited qualitative findings only. 

The Technicon? peptide system is automated from 
beginning to end with thoroughgoing AutoAnalyzer 
efficiency, rapidity, and reliability. This versatile 
AutoAnalyzer reduces to hours the days now con- 
scripted to the tedious task of peptide analysis. 

SE C H N ICON 
CHROMATOGRAPHY CORP. 

Research Park * Chauncey, N.Y. 

Technicon International of Canada, Ltd., Montreal; 
Technicon Instruments Company, Ltd., London; Compagnie 

Technicon, Paris; Technicon GmbH, Frankfurt/M.; Technicon 
AB, Stockholm; Technicon, Basle; Technicon Italiana S.r.L., 
Rome; Technicon Equipment Pty., Ltd., Sydney; Compagnie 

Beige Technicon, Brussels; Conitech A/ S, Copenhagen 



You will find important books in your field . * e 

WILDLIFE BIOLOGY 
by Raymond F. Dasmann, 
Humboldt State College 

Stressing the characteristics and dynamics of wildlife populations, as well 
as their relationships to habitat, the author of Wildlife Biology sets forth 
and explains the ecological principles that form the foundation for wildlife 
management. Wildlife populations are treated as renewable natural resources, 
and their place in the general area of resource conservation is examined. 

The book maintains an international outlook-examples are drawn from 
Africa, New Zealand, Europe, and elsewhere-but special attention is given 
to problems related to management of wildlife in North America. 

Elucidating principles throughout, the book discusses the following im- 
portant topics: "carrying capacity" and the various meanings attached to 
this term-the distinction between species with self-regulating populations 
and those with populations controlled more directly by external (environ- 
mental) forces-the "deer-management controversy"-human population 
problems as a major influence upon conservation policies and practices- 
population cycles and irruptions of wild animals. Differences among species 
and their population characteristics are de-emphasized, with wildlife treated 
as more-or-less a unit. 

Contents 
Wildlife and man. Wildlife in America-the California story. Some ecological 
ideas. Wildlife habitat. Characteristics of wildlife populations. Wildlife 
territories and travels. Methods for studying wildlife. Dynamics of wildlife 

populations. Regulation of wildlife populations. Wildlife and land use. Ref- 
erences. Index. 

1964 231 pages $5.95 

Recently published SCIENCE EDITIONS paperbacks- 

ATOMS, RADIATION AND NUCLEI. By T. H. OSGOOD, A. E. 

RUARK, AND E. HUTCHISSON. $2.25 * THE NATURE OF PHYS- 

ICAL THEORY. By P. W. BRIDGMAN. $1.45 * A HISTORY OF 

SCIENCE. By GEORGE SARTON. Volume 1-Ancient: $2.65. Volume 2 

-Hellenistic: $2.65 

JOHN WILEY & SONS, Inc. 
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. . . in this selection from Wiley and Interscience 
I I I III II I IIIIIIII I III I_I IIIIIIIII III 

TEXTBOOK OF MODERN BIOLOGY 
by ALVIN NASON, McCollum-Pratt Institute 

of The Johns Hopkins University 

A new text that emphasizes the two most important themes in modern 
biology: 1) experimentation and its interpretation; and 2) the integration 
and fusing of various phenomena into a central body of biological knowledge. 
Textbook of Modern Biology presents fundamental principles only with ref- 
erence to the pertinent details on which they are based. Each discussion begins 
at an elementary level and progresses gradually to more advanced information. 

The book offers many outstanding features-including a broad, non- 
technical description of the origin and evolution of the universe for both in- 
animate and living components-presentation of heredity and genetics im- 
mediately after the sections on cell structure, cell physiology, and molecular 
biology-lucid, informative drawings and illustrations, including up-to-date 
electron micrographs-and an emphasis on the human body that gives 
meaning, interest, and unity to the abstract concepts of biology. Ready in 
January. 

N.B. A thoroughly modern biology laboratory manual, written by Robert 
W. Korn, of the University of Rhode Island, and Ellen J. Korn, will be avail- 
able for use with the text. 1964. In press. 

LUNAR MISSIONS AND EXPLORATION 
Editors: C. T. LEONDES, University of California, Los 

Angeles; and R. W. VANCE, Aerospace Corporation, Los 
Angeles, California. A volume in the University of Cali- 
fornia Engineering and Physical Sciences Extension Series. 
1964. 669 pages. $17.50. 

ACTIONS OF HORMONES ON MOLECULAR 
PROCESSES 

Edited by GERALD LITWACK, Temple University 
School of Medicine; and DAVID KRITCHEVSKY, Uni- 
versity of Pennsylvania. 1964. Approx. 584 pages. $17.00. 

THE STATISTICAL ANALYSIS OF 
EXPERIMENTAL DATA 

By JOHN MANDEL, National Bureau of Standards, 
Washington, D. C. Provides a working knowledge of 
useful methods of data analysis, and a thorough under- 
standing of the rationale underlying each method. An 
Interscience Book. 1964. Approx. 416 pages. $12.00. 

BAILEY'S INDUSTRIAL OIL AND FAT PRODUCTS 
Third Edition 

Edited by DANIEL SWERN, Fels Research Institute, 
Temple University. Authors: KARL F. MATTIL; ALEX- 
ANDER J. STIRTON; FRANK A. NORRIS; and 
DANIEL SWERN. Up-dated to give more emphasis to 
surface-active agents; glyceride structure, sources, and com- 
position; physical properties; extraction; hydrogenation; 
refining and bleaching; and deodorization. An Interscience 
Book. 1964. 1103 pages. $25.00. 

RECENT IMPORTS 
ADVANCED PHYSICO-CHEMICAL EXPERI. 
MENTS: A Textbook of Practical Physical Chemistry 
and Calculations. By J. ROSE. 1964. 414 pages. $9.25. 
* THE QUANTUM THEORY OF FIELDS: Proceed- 
ings of the Twelfth Solvay Conference on Physics, held at the 
University of Brussels, October, 1961. An Interscience Book. 
1963. 261 pages. $8.00. * LIFE SCIENCES AND 
SPACE RESEARCH: Volume II. Editor: M. FLORKIN, 
Universite de Liege. Proceedings of the Symposia on Extra- 
terrestrial Biology and Organic Chemistry, Methods for the 
Detection of Extraterrestrial Life and Terrestrial Life in 
Space-Warsaw, 1963. A North-Holland (Interscience) 
Book. 1964. 439 pages. $16.50 

605 Third Avenue, New York, N.Y. 10016 
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WNho needs a n e w~~: 

u l t r ' a c e n t r i f u g e ?~~~~0 0 

Yes, who needs . . 
* unmatched temperature control 

* more cycles per day 
* life-time guaranteed rotors 

* superior drive system 
* maximum safety 

* simplified operation 
* unequalled service 

? preparative and gradient capabilities 
.. . maybe you do. 

Look into the BD-2. 

Send for complete brochure. 

INTERNATIONAL EQUIPMENT CO. 
300 Second Avenue * Needham Heights, Massachusetts 02194 
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your own 

Marchant& makes one to suit every 
business-every professional need. 
Twelve brilliant calculators in all- 
like the famous Figuremaster? and 
Deci-Magic?-plus adding machines of 
equal quality. And this year, Marchant 
is proud to announce the Transmatic 
416; a very special talent. It's actual- 
ly four machines in one! A high-speed 
multiplier, an instant divider and two 

separate adding machines. It com- 
bines memory plus printed tape plus 
rotary speed. It's the biggest advance 
in rotary calculators since SCM intro- 
duced the first one in 1910. Experi- 
ence has helped us develop just the 
genius you need to solve your prob- 
lems. Call your Marchant representa- 
tive or clip the coupon to find out 
about them all. 

SCM CORPORATION SMITH-CORONA TYPEWRITERS ? MARCHANT CALCULATORS * PHOTOCOPIERS - ADDING MACHINES 

CASH REGISTERS - ACCOUNTING MACHINES * DATA PROCESSING SYSTEMS - TELECOMMUNICATIONS SYSTEMS - OFFICE SUPPLIES 

4 DECEMBER 1964 

MARHANT 
__ _Am ll) DIVISION OF SCM CORPORATION 

SCM Corporation, Dept. S-12 
410 Park Avenue, New York 22, N. Y. 

Gentlemen: Please send me more infor- 
mation on the Marchant line. I under- 
stand I will be under no obligation. 
Name 
TitI, - 

Firm 
Address 

City. Zone _ ... 
State 
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High Resolution (M/ A M) 
Spark Ion Source - 5,000 
Electron Bombardment Ion Source - 20,000 

The JEOL (Japan Electron Optics Laboratory Co.) Double 
Focusing Mass Spectrometer, JMS-01U is an unconven- 
tional Mattauch type instrument. It features, in one instru- 

ment, the use of either or both types of ion sources - spark 
and electron bombardment, and either or both detection 
methods-photographic and electrical. This flexibility 
allows high resolution analysis of metals and semiconduc- 
tor impurities and high molecular weight organic struc- 
tures. The basic analyzer tube is very easily adjustable 
through a unique mechanism for ion beam focusing and 
intensity control to attain exceptionally high resolution, 
sensitivity and reproducibility. Direct sample inlet and 
reservoir type heated inlet systems are optionally available 
as well as a peak matching device and emission outlet. 
Specially designed and convenient front panel controls 
assure simple operation. JEOLCO (U.S.A.), Inc. has estab- 
lished a fully staffed servicing network in the United States 
to provide technical assistance and assure continuous 
trouble-free service. For complete technical and sales infor- 
mation please call or write JEOLCO (U.S.A.), Inc., 461 River- 
side Avenue, Medford, Massachusetts 02155, telephone 
396-6241, area code 617. JEOLCO 
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GET THE INSIDE STORY FROM SORVALL! 

Send today for our Product Guide to the world's finest laboratory centrifuges and specialized instruments. 

Our 20-page Product Guide is full of absorbing facts! It 
details and illustrates compact table-top centrifuges in the 
3,300 x G (max.) range, refrigerated floor centrifuges offer- 
ing 37,000 x G (max.), and automatic, superspeed, general- 
purpose, and tube-type continuous-flow bench and floor 
models. It also includes a wide selection of angle and hori- 
zontal rotors as well as various accessories. Incidentally, we 
maintain a larger stock of tubes and adapters, in different 
sizes and materials, than any other centrifuge manufacturer. 

For electron microscopists there are the SORVALL "Porter- 
Blum" MT-I and MT-2 Ultra-Microtomes for producing 
uniform high quality ultra-thin sections. The Product Guide 
also describes the RF-1 Ribi Refrigerated Cell Fractionator - 

for the controlled disruption of bacteria, fungi and tissue cells 
- and a thoroughly versatile micro-macro homogenizer/ 
blender. Postage-paid reply cards are bound into the Guide 
for your further convenience. How about asking for your 
copy right away ?--Request our Product Guide No. SC-12PG 

hVar Sorwall, Ic. 
NORWALK * CONNECTICUT 



BIG IDEAS TAKE MANY SHAPES AT CASTLE..X 

Our new research laboratory is responsible for developing some of the 
most advanced sterilization techniques known today. 

And at the same time, our researchers have developed BioSpore Biolog- 
ical Sterility Indicators-the only positive sterility monitors for all types 
of sterilization. 

Lots of our big ideas are at work in hospitals all over the world-Power- 
Clave sterilizers with Electrilock Door, major surgical lights, the five- 
section T-5000 operating table. 

Yes, we do a lot of things here at Castle, all of them well. Wilmot Castle 
Company, 1748 E. Henrietta Rd., Rochester, New York 14602. 

~C--^UL ~hL L8-0-- - SUBSIDIARY OF RITTER COMPANY INC. 
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......b o t t l e . . . 

Only 
Bak g Baker & Adamsoonn 

genatmosphe Ether is packaged 
te scin a screw-cap 

Sottleet g h,a i 

Ceithat's 
encaseu 

.-Niiii. ....In m etal... 

To hold down -peroxides and metal impuritlies, 
Baker & Adamson Ethers aye packaged i'n a ni'tro- 
gen atmosphere, in a glass container. For extra 
protection against shattering, the glass bottle is 
protected by a liner and metal can. You'll also find 
the screw-cap top a pract'ical, convenlient feature. 

BAKER & ADAMSON?D 
Setting the Pace/in 

Chemlcal Purity Since 1882 

*..that's wrapped 
in a proteetive 
liner,., 

...for th. purit 

.. p..o... 

f 

.g.as 

......... .................. 

se ss - ts h e safety 

office@ for0 more infrmaion 

protecti on of 
P . . . . . B.s o 

m.............. e t a l 

For purity, safety and convenience, it makes 
sense to specify Baker & Adamson Ether in the 
new SAFTEPAK* can. Now available in quarts- 
other sizes later. Call or write your nearest B&A? 
office for more information. 

*Trademark of Allied Chemical Corporation 

GENERAL CHEMICAL DIVISION 
P. O. Box 353, Morristown, N. J. 

4 DECEMBER 1964 1235 



Save reagents... do eight 12-step serial dilutions 

in less time and space than your lunch! 

The calibrated loop, micro technic has proven 
itself to be economical, fast and accurate. Using 
the Microtiter*, 500 viral titrations can be done in 
one day by only four people. Ordinarily, this would 
take fifteen people five days. In this system, a trans- 
parent plate just 3/4" x 5f" takes the place of 
96 test tubes. With very little practice, you can 

perform eight serial dilutions simultaneously. 
And the Microtiter system saves eight times the 
amount of reagents and sera required in the 
test tube method, yet results are equal in reli- 
ability and reproductivity. 

This is an exciting new technic that can best be 
appreciated by reviewing the following papers: "A 

Simplified Method for Virus-Tissue Culture Pro- 
cedures in Microtitration Plates," Proceedings of the 
Society for Experimental Biology and Medicine, Vol. 

113, 1963; "Application of a Microtechnique to Viral 
Serological Investigations," The Journal of Immun- 
ology, March, 1962; "Protocol for Micro Anti- 
streptolysin 0 Determinations," Journal of Bacteri- 
ology, May, 1964. 

The Microtiter system has been proved in tests 
such as: complement fixation, hemagglutination 
inhibition, as well as ox cell hemolysin, anti- 

streptolysin titration, heterophile antibody ag- 
glutination, and metabolic inhibition. Order an 
introductory set today . . . it's the most con- 

vincing way to prove the value of this system in 
your own laboratory. 

No. B1195-Microtiter? System Introductory 
Set: 2 plates, 2 pipettes and 4 loops complete 
with directions for comparing with test tube 
technic ... $59.50. 

*Developed and manufactured by Cooke Engineering Co. 

* scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS-Regional Stocking Locations: Atlanta . Boston o Charlotte . Chicago - Columbus 

Dallas * Detroit Kansas City . Los Angeles * Miami . Minneapolis . New Orleans . New York . San Francisco e Seattle * Washington, D.C. 

In Canada: Canadian Laboratory Supplies Limited-In Mexico: Hoffmann-Pinther & Bosworth, S.A. 

SCIENCE, VOL. 146 
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the 

tortoise 

and 

the 

hare 

(I, 

/ 
/ I 4 

*Lk- I i 1h11 I 
Everyone knows the fabled race' lWJ 

between the frisky little hare and the ' . 
industrious tortoise. 'The hare was so rfl certain of his superiority, he took a 

restful nap along the way.. . and ' 

" 

3V 
lost the race. While the tortoise kept 

inching along and emerged the 
victor. In this technological era, Lourdes .... 

is moving up steadily hour by hour, -- -:_ - 

day by day, year by year... triumphant .l . 
in each branch of our business. ! 

Lourdes customers know we will never 
be caught napping. At Lourdes we / 

do not rest on our laurels, but are 
constantly expanding to serve science . / \,- 
and industry with the efficiency and/ - tH 
precision that win the race for you. - 

' 

/ .- 

AUTOMATIC SUPER-SPEED 
REFRIGERATED CENTRIFUGE 

Spins 3,300 ml (6x550 ml) capacity rotor at 14,000 x G | dual..~~ .... 
.J400 ml (8x5na ml) rotor at 40,000 x G.n 

zontal and the simplest continuous flow system. 

* Permits use of support and sealing cap for polyethylene 
and polycarbonate bottles (Patent #3,071,316) 

CATALOG UPON REQUEST FROM YOUR FRANCHISED 
LOURDES DISTERIBUTOR-OR WRITE US DIRECTLY 

656-78 MONTAUK AVENUE * BROOKLYN, NEW YORK 11208 

4~~~~~~~~~~~~~ ~ DEEME 19n ,30m 6450m)cpciyrtra 12,0037G 

J 
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....iiiiiiiiisone reason 1 

low cost X-Y recorders stay accurate 

to 0.1% 

$1790 $1450 
We call it the "direct-drive tape." It is part of the rugged, 
single-loop, linear, ball-bearing drive system which replaces 
the complex pulley and string drive you have been accus- 
tomed to in other X-Y recorders. Based on 15 years of expe- 
rience in building premium quality recorders, these versatile 
instruments are new in concept, quality and reliability in 
the low-price field. Both the 812" x 11" and 11" x 17" 
recorders offer such valuable features as precision slide- 
wire feedback potentiometers; a quiet vacuum system 
which will hold any size or shape of paper; zener diode 
reference; built-in time base; and all solid-state circuitry 
for as little as $1450. 

Specifications: 
Static accuracy-0.1% 
Dynamic accuracy-0.2% 
Repeatability-0.05% 
18 Calibrated D-C Ranges- 
lmv/ in. to 20mv/ in. 
Continuously variable scale factor 
on all ranges 
High input impedance 
Calibrated multi-range time base 
Zener diode reference supplies 
One board length of zero suppression 
Plug-in disposable ink cartridge 
Rack or table mount in one instrument 
Inch or centimeter scaling 
EAI Variplotter?-1120 (81/2" x 11")-$1450 
EAI Variplotter?-1130 (11"x 17")-$1790 

(Note: Prices and specifications subject to change without notice. F.O.B. West Long Branch, New Jersey. Prices apply U.S.A. only.) 

E Al ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey 
ADVANCED SYSTEMS ANALYSIS AND COMPUTATION SERVICES/ANALOG COMPUTERS/HYBRID ANALOG-DIGITAL COMPUTATION EQUIPMENT/SIMULATION SYSTEMS/ 

SCIENTIFIC AND LABORATORY INSTRUMENTS/INDUSTRIAL PROCESS CONTROL SYSTEMS/PHOTOGRAMMETRIC EQUIPMENT/RANGE INSTRUMENTATION SYSTEMS/TEST 
AND CHECK-OUT SYSTEMS/MILITARY AND INDUSIRIAL RESEARCH AND DEVELOPMENT SERVICES/FIELD ENGINEERING AND EQUIPMENT MAINTENANCE SERVICES. 

123 SCENE VO.4 

I 

m - I f t hh - 

SCIENCE, VOL. 146 1238 



where ruggedness and reliability are as essential as optical quality 

NIKON SBR 
laboratory 
microscope 

The Nikon SBR is a solidly built, yet incredibly flexible 
laboratory instrument. A veritable workhorse for routine 
applications, its ready adaptability, whenever special 
problems arise, is no less astonishing. 
Essentially, the SBR consists of the basic Series S micro- 
scope body equipped with dust-proof, quadruple nose- 
piece, mounted in ball bearings; rotating binocular head; 
and rotating, rectangular graduated mechanical stage 
whose coaxial controls can be operated with either hand. 

Tension-adjustable, focusing controls are located on both 
sides of the instrument. And a stage-stop lever can be 
preset to prevent accidental contact between the slide 
and objective. All controls are low-positioned. 
Whether focusing, or manipulating other controls, the 
one thing that impresses you about the SBR is its rock- 
steady mechanical stability. There's nothing finicky about 
any of the adjustments. Once set, they stay put. There's 

no loss of time or temper having constantly to reset and 
readjust them. 

But, apart from the ruggedness, versatility and smooth 
mechanical responsiveness of the Nikon SBR, the quality 
that commends it above all else is its optics. You will find 
it difficult to duplicate its performance with any other 
microscope - for uniformity and brightness of field, 
image resolution, and for the visual comfort and ease you 
enjoy even with prolonged use. 

Building-block design readies the SBR for any number of 
special applications. It accepts dark-field and phase-con- 
trast equipment, interference-phase and polarizing 
attachments, photomicrographic equipment, projection 
head, and a wide variety of eyepieces, objectives, illumina- 
tors, measuring reticles, and other accessories. 

For complete details, write to Dept. S-12. 

NIKON Instrument Division of Ehrenreich Photo-Optical Industries, Inc. 111 Fifth Avenue New York 3, New York 
In Canada, Anglophoto Ltd. Instrument Division, Rexdale, Ontario 

4 DECEMBER 1964 1239 



......~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -...... 
: o 

:i::8: ;wi th " " " '_' -" _'' "~ ~ ~ ~ ~~~~~~~~~BR II/- it?::?::: :: .::~i'" ~ '_ '" " " "'"""-_''"' '"," "," - "_'", " 

:::: : ~ ? : I[ ', ' ' -... r -': -,!, :'' :'' -A:: - - T1: iir:i g a p h - ~.- - - _ ,__ '....ICo~d e-r:_ _s ;:n ; 
--- itsl f tO-,t,er.sl- " ' . ~~~ ...... 1- - I:::'_:'': ....'~ ...... _wt n bdAa p: ;~: :; --'r -' :c r e ::at m t t i ..... ._ . . ~ - ~ -1~_ . !;_i ,.~... .:.,. .. _.'_..~,- ~ ,%__ '----~.:.-.... -~ .'..........~ 

?:::::'.~~~~~~~~ ~ ~~~~~~~~ ;:i:: -hiefc '__:-:--__I -- ,-: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~. nex-t_.: .',;:'::.'''- 
~~- - I , _.- .... . :c- ' ~~~~~~~~~~-.,-::... . _ -. -,-,, -`:::: ::, ,-:!: . -- ti ati:` --- "I' _i!,:'_.'.- ~ -_ ~~~~~_ ~ - . ~.-.. ens: ,__" ,':1%W. ''~;' _-rn g o f. -.. 1- - -- ,,;- . ..._'.. - ~: ~ ~ ~ ~ ~ ~ -" 

'J~' 
,_ -'. '-' 

' 

'''' 

-_- 

': 

_:`1-':. '. 

' 
:' 

_' -, ."I" - _ ..... 
- -' 

J 

4'' 

' 
' 

..... . - 

r 

:-:: 

: 

:: 
, 

:_ i~-'. .: , ,-: :rmcr : , _ ira ng-- ::":I:--:un d e ..:b -th,: -- h-. '_ '::'".- - 
:c -' 

" : ' _ ._ _-, ." ,'.' - - - :' ~ :.-, , -_. "'_ --- .'.. . . _:' -' , _%, - , - ' _, , : : _ , -- _ - -. _ ... . .. :''": ....,:-... 
..? - , ..": ' ~ - I , - - , - ,~ - _ _ .I- .... , _..,, , ,_ , , :. '' . _ - . ~---~.::! ~~~~~~~~~~~~~~~~~~.... . --:: !;:i -:::::::::::::::: .. ,:- .!'?!!:-:? ,:::""'"" ~.... -- ... :- ":'', ~~~~~~~~. . , , . . .. ..., ~ _ 1 . .. . - ;% . " . : ::_~11'.. ._- I ? : .... . -.".". : ,,:..-.'~~"' ' :: - ' ~ ~~~~ ~ ~~ -' ___ ,..- - 1.1 .... ' . " .- .. - -~.. 

... ... - . I -- i _. " -_ . .. . 

iL: ~ ~ ~ ~ ~ ~ ~ -1 ~~L, :. -.,_ .- ..: i... '.- -' ----.!:';ii_i:::,-~.-I., ~1....1, . _' 
I! . .' _ d'-: :.~" 

i!!:? : ::' . . . . .._.' . ~ - , . _ ~ 1 : ': '- -~I_ ' ~ ? ;:L ~ ~ ~ "-_ ~ _ . 1.. .... _ _- ,%_.,'_ 

SCIENCE, VOL. 146 
1240 



BAUSCH & LOMB 

(on the light side) 

Six different kinds of light, that is. 

Only Advanced DynaZoom? lets you choose the exact 
magnification you want-seen by the illumination you 
need. The incomparable zoom optical system offers con- 
tinuously variable magnification from lx to 2x through 
the entire range. (Monocular series available with and 
without zoom.) You select the lighting equipment that's 
right for your work. For bright field . . . new Hi-Inten- 
sity illuminator with adjustable field iris for Koehler illu- 
mination, is just right for visual and photomicrographic 
work. Opti-lume illumination or mirror for visual bright 
field applications. For dark field . .. paraboloid and 
cardioid condensers for hard-to-see subjects from lesion 
exudates to flocculents. For ultra-violet ... the most 
extensive line of grating monochromators, UV objectives, 
condensers and image converters, to reveal differential ab- 

sorption of biological materials at high N.A. For phase 
contrast. .. turret and long-working distance condens- 
ers and objectives, with phase altering patterns in the 
rear focal plane, for selective differentiation of specimens 
without staining. For polarized light. . . analyzers, 
polarizers'and retardation plates, for birefringence studies. 
For fluor-escence ... a Mercury arc lamp, exciter and 
barrier filters, non-fluorescing optics for all primary and 
secondary fluorescence and antibody testing. Ask for a 
demonstration or send for our new Advanced DynaZoom 
catalog, D-185, also our "Model Maker-Cost Finder," 
D-1142 and mention the illumination you're interested 
in. Write Bausch & Lomb Incorporated, 85612 Bausch 
Street, Rochester, New York 14602. 

For the inquiring mind searching for better microvision... K. 9&dC1^A ?2 
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One of a series briefly describing GM.'s research in dCepth 

Design Augmented by Computers 
. . . is a current important focus of research at the 

General Motors Research Laboratories. Recently, for 
example, we announced our experimental GM DAC-I 
system (Design Augmented by Computers), a large 
computer complex under development since the 
late 1950's. 

Still in the prototype stage, this new design system 
enables the designer to walk into our man-computer 
communication laboratory with a drawing . . . work 

on a design problem using an immense reservoir of 

programs and data stored in the computer . . . and 

walk out with one or more new drawings under his arm. 

These amazing capabilities have come from a string 
of noteworthy advances in computer hardware and 
software tied neatly into an operational on-line 

system. For example, a program-controlled image 
processor can read free-form curves from drawings 
directly into the computer. A graphic console permits 
dynamic two-way "conversational communication" 
of graphic information between designer and computer. 
Intricate programming systems permit efficient time- 

sharing of the computer's central processing unit and 

space-sharing of its core memory. Permanent 

photographic copies of new designs are available 
within 30 seconds. 

The General Motors DAC-I system is currently being 
studied by GM's Fisher Body and Styling Staff 

designers to determine the feasibility of utilizing man- 

computer teams in the design of automobiles. It's 

another example of how General Motors is opening 
the door to a more productive, more creative tomorrow, 

General Motors Research Laboratories 
Warren, Michigan 

Top photo shows a designer at the giaphic console of the GM DAC-I system. 
Underneath are computer-produced displays of what he sees when he enlarges, 

changes views or modifies a design stored in the computer memory. 



VARIAN BUILDS X-Y RECORDERS THE WAY YOU WANT THEM 
r- Versatility is next to accuracy on the most-wanted 
list of X-Y recorder features. If you want both, con- 
sider our F-80 series: the F-80, F-81, F-82. They're 
extremely flexible, and come with a wide range of 
optional accessories that make them even more so. 

O All controls are grouped up front for operator con- 
venience. They control a versatility of functions that 
makes your X-Y recorder do what you want it to do. 

L Want to plot points? Just add a null detector to 
the F-80 or F-81, then quickly switch magnetically-held 
pens. Our exclusive point-plotter pen has a porous 
steel point that keeps ink flowing regularly, without 
clogging or dripping. It makes clear, precise points, 
like this ( .* ). In your choice of several colors. On 
the F-82, the null detector is built in. 

0 There is a single cast-frame construction for all 

moving parts, so you can separate them from the 
control unit for remote mounting. A unique vacuum 
hold-down lets you use any chart size without mask- 
ing. It's powered by a muffin fan which is mainte- 
nance-free. And because the vacuum grips over the 
entire surface, you can change-or even position- 
charts while the vacuum is on. 

LE The F-80 also has a seven-speed recycling automatic 
sweep with adjustable sweep length. 

ED Add a roll chart adapter, point plotter, or null de- 
tector. Contact us for other accessories such as AC/ 
DC converters and log amplifiers, or anything else on 
your most-wanted list. 

OVA R I ASSOCIATES 
W VA R I N N RECORDER DIVISION 
PALO ALTO, CALIFORNIA l ZUG, SWITZERLAND 
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Introducing the LKB ReCyChrom for 

RECYCLING 
CHROMATOGRAPHY 

N EW /\ 

INSTRU MENTATION // 

FOR A NEW 

TECHNIQUE* IN 

CHROMATOGRAPHIC 
SEPARATION 

The ReCyChrom is equally applicable for preparative 
and analytical separation of mixtures of large-sized or of 
small-sized molecules. These molecules do not have to be 
electrolytes and restrictions on the type of buffer used are 
less than with other types of chromatography. Components 
within a narrow range of molecular sizes, usually not 
resolved on simple gel filtration columns, are separated in 
the ReCyChrom by allowing the sample to pass repeatedly 
through the bed, thereby multiplying its effective height 
many times. Separated fractions and uninteresting or dis- 
turbing parts of the effluent may be bled out of the stream 
after any cycle without interrupting the separation of the 
remaining components. 

The apparatus is especially suitable for grading homol- 

ogous series of polymers, e.g., dextrans; for routine control 
of the purity of biochemical preparations such as serum 

proteins, enzymes and hormones; and for separation of 
heat labile substances. 

One unique advantage of recycling chromatography is 
the need for columns of only moderate length. Columns in. 
two standard lengths, 60 cm and 100 cm, both with 32 
mm bore are available at present. The range of sample 
volumes accommodated by these columns depends greatly 
on the nature of the sample. For simple desalting opera- 

*According to J. Porath and H. Bennich 

tions or for separation of peptides and amino acids from 
proteins, a sample of up to 150 ml is not unusual, whereas 
for purity controls of radioactively tagged concentrated 
preparations, quantities down to 1/100 of this volume are 
feasible. Sample application by pipette is eliminated. The 

pump sucks sample through a selector valve with a holdup 
of 150 ul-a reproducible and non-critical method. 

The four main components of the ReCyChrom, namely, 
a separation column, a peristaltic pump, a selector valve 
and a flow analyzer are available separately for incorpora- 
tion into other instrument setups. The specially constructed 
columns with adjustable plungers at both ends can be 
sealed completely to eliminate the pressure of water head 
and permit liquid flow in either direction. Closed system 
operation and ascending flow maintains even packing and 
prevents the flow rate from falling off with use, even when 
beds of material with low mechanical strength (gels) are 
used. 

LKB's specially designed peristaltic pump has a very 
high flow constancy-0.5 % over a period of a week-and a 

continuously .variable pumping rate from 0-390 ml/hr. 
A choice of three flow analyzers, cooling jackets, terminal 

box, connections and a cart comprise the remainder of the 

assembly. 
Request literature file 4900S12 for details. 

The simple push of a button on the Selector Valve alters the The Peristaltic Pump has many other uses when not in service for 
flozw circuit from injection or bleeding to recycling. the ReCyChrom. 

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C. 20014 

I_~? i-LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden 
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-an automatic pipetting device 

for delivering predetermined 

quantities of liquid repeatedly- 
without resetting or remeasuring! 
The Adams Aupette saves time by eliminating the tedious 
task of measuring the individual quantity for each deliv- 
ery. It is ideally suited for research, clinical and classroom 
laboratories. The Adams Aupette provides: 

CONVENIENCE 
Easy, one hand operation. 

SAFETY 
No danger of contamination,- eliminates mouth suction. 

ACCURACY 
Accurate to +1.5% ;-micrometer adjustment allows for 
accurate, precise setting. 

VERSATILITY 
Use with any standard 10, 5, or 1 cc. tuberculin type 
syringe with adapters,- may be operated with one hand 
or mounted on any laboratory stand with standard clamps. 

DURABILITY 
All moving parts are enclosed in a stainless steel tube,- 
all parts may be autoclaved. 

NEW ADAMS AUPETTE VALVE' 
Primes fast and easy every time! 
Operates on an exclusive flap valve principle. The pressure 
of the liquid being pipetted causes the flaps to open and 
close as required. Prevents back flow. No moving parts to 
stick. 
The Adams Aupette Valve is made of durable, inert, tem- 
perature-resistant plastic. It is available separately and 
may be used wherever a reliable two-way valve is required. 
The Adams Aupette and Valve are available from your 
dealer *Pat. fPat. Pend 

-------_---i----i-- ----- 

a-Q / iiis CLAY-ADAMS, INC. Dept. 13, 
l--_._______ 141 East 25th St., New York 10, N.Y. 

Gentlemen: 

O Send me the new brochure describing the Adams AUPETTE and 

the AUPETTE VALVE. 

I NAME TITLE _ __ - 

INSTITUTION 

AUUK tSSS < 

I I 
I CITY------STATE __ZIP____ I 
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DO YOU HAVE A SIGNAL PROCESSING PROBLEM? 
AMBILOG 200 IS DESIGNED TO SOLVE IT! 

Using the best of both analog and digital techniques, 
the AMBILOG 200TM Stored Program Signal 
Processor is designed from the ground up to handle, 
the "floods of data" generated in test and research 
programs. Although such programs cover many fields' 
--biomedical monitoring, geophysical research, test 
stand instrumentation, automatic weapons checkout, 
speech analysis - all require complex signal 

processing: multiple input acquisition and output 
distribution, monitoring, editing, arithmetic, analysis, 
recording and display. Because of its high processing 

speed and extensive input/output for both analog and 

digital data, AMBILOG 200 is ideally suited for such 

tasks. Here are some examples. 

Real Time Waveform Measurement 
Peak values, axis crossings, ratios of successive differences, and 
other characteristics of analog signals are measured in real time. 
Incoming signals are monitored for events of interest, using complex 
programmed detection criteria. In a typical biomedical application, 
the result is a 100-to-1 reduction in the bulk of magnetic tape 
output records. 

Spectrum Analysis 
Parallel hybrid multiplication and summing, 2 microsecond 30-bit 
digital storage, and a flexible instruction format providing efficient 
list processing combine to make the AMBILOG 200 powerful in 
statistical signal analysis techniques such as Fourier transformation' 
auto and cross correlation, power spectrum density analysis, and 
generation of histograms of amplitude spectra. 

Digitizing and Recording 
Multiple inputs, from up to several hundred sources, are routed, 
through a multiplexer switch array under stored program control. 
At no penalty in sampling rates over conventional systems, the 
AMBILOG 200 converts incoming data to engineering units for 
recording or monitoring. An analog-to-digital converter performs' 
a complete 15-bit conversion in four microseconds for digital 
storage, record ing or outputing. 

Display Generation 
Multiple analog outputs facilitate close man-machine relationships 
in systems involving visual displays. Points of an image stored in 
memory are rotated through three space angles and projected on a 
CRT at a 50 Kc rate. Co-ordinate transformation is accomplished 
simultaneously with digital-to-analog conversion. 

For technical reports describing in detail these and similar 
AMBILOG 200 applications, write 1. R. Schwartz, Vice President. 

292 Main Street, Cambridge, 
Massachusetts 02142 
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Microbiological 
M i o~ 

i 

oIogicaI Equipmrent 
For Industry and Science 

' If you are looking for technical microbiological equipment, look 
first to Amsco. Virtually every university research laboratory, 

: pharmaceutical, and industrial plant looks to American Sterilizer's 
-iIndustrial Dynamics Division when they require sterilization 

equipment. Yet Amsco researches, designs and manufactures a wide 
variety of technical apparatus and systems. 

) 

Today Amsco is a major producer of high quality Freeze Drying 
equipment ranging from laboratory models, to pilot plant models, to 

: complex mass production equipment... all featuring precision control. 
Another area of extensive growth is in batch or continuous 

fermentation pilot plant systems. Here Amsco designs a completely 
steam sterilizable system consisting of such items as media mix 
kettle, continuous flow sterilizer, raw media holding tank, feeding 
pumps, Biogen apparatus for controlled fermentation, harvest pump, 
cooling bath, harvest holding tank, centrifuge system and freeze dry 
equipment. The system is literally a complete laboratory designed 

u and built by Amsco to suit your needs. 
These are typical apparatus and systems produced at Amsco 

Industrial Dynamics. You will have other requirements. Call Amsco 
first. Let us share your confidential equipment and process problems. 

Write for literature of interest to you. The catalog number is listed after 
each classification. If you have special problems pleasc call or write. 

Designers and developers 
of systems and equipment 
for Life Science and 
Industrial Technology 

DIV. OF AMERICAN STERILIZER CO., ERIE, PA. 

LLm 



Superconducting magnets 
a practical research tool 

Dr. C. A. Nanney of Bell Telephone Laboratories, Murray Hill, N. J., uses 50-kg supercon- 
ducting solenoid for studying electromagnetic wave piropagation in various solid-state plasmas. 

Westinghouse superconducting 
magnets produce stable field in- 
tensities, with high homogenei- 
ties, up to 100 kilogauss. They 
are completely safe, portable, 
easy to handle, fully guaranteed 
-and bring new flexibility to 
many important research areas. 
Their initial and operating costs, 
compared with conventional elec- 
tromagnets, are surprisingly low. 

Westinghouse offers a wide 
range of superconducting mag- 
nets and cryogenic components 
which enable you to design a 

superconducting magnet system 
Y-AXIS precisely tailored to your re- 

[ ---YRECORDE search needs. Many are available 
MAGNETIC FIELD from stock or on short delivery 

PHASE = 
N RF schedules, so your system can be 

DETECTOR RECEIVER RF 
. SCassembled and put into operation 

DRIFT CURRENT CONTROLh 'promptly. 
Write for applications report: 

A new booklet describes key 
DEWAR }^ ?il1"; ? ^ ? 'OID superconducting magnet applica- DEWAR SOL 

\tions in the fields of physics, 
Thsrwigrerset chemistry and biology. For your 

Thisdrawing representsDr. Nanney'sexperiment. RFexcitesheii. copy, write Westinghouse Cryo- 
cons which interact with the drift current established by dc cur. genic Systems Department, . 
rent supply.)represents solid state plasma wave guide 

sample.s epar tment, P. O. 
Box 868, Pittsburgh, Pa. 15230. 

J-09201 s ft W i h 

You can be sure if it's Westinghouse () 
IC S Twu me201 
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REPORT NO. 5 FROM UNION CARBIDE CORPORATION, LINDE DIVISION 

Recovery of microorganisms, viable 

platelets, and leukocytes using 

liquid nitrogen storage techniques 

Papers read at the 1964 meeting of the 
American Society for Microbiology and 
other recent reports indicate significant 
new advances in the science of cryogenic 
preservation of tissue and cells. 

A paper by Sokolski et al. (1) dis- 
cussed the preservation of Lactobacillus 
leichmanii in liquid nitrogen for direct 
inoculum in the vitamin B12 assay. Com- 
plete recovery of viable cells was ob- 
tained when the suspensions were rapid- 
ly frozen by direct immersion in liquid 
nitrogen and then rapidly thawed by agi- 
tating in a 40?C water bath. Assay results 
on a number of test materials indicated 
good correlation between freshly pre- 
pared suspensions and frozen suspen- 
sions stored 3 months in basal medium. 

Stapert et al. (2) reported on the pres- 
ervation of Sarcina lutea in liquid nitro- 
gen for direct inoculum in the bioassay 
for lincomycin. The dose-response slope 
of the liquid-nitrogen-preserved organ- 
ism remained relatively constant over a 
68-day period and the inhibition zone 
edges were sharp throughout. The au- 
thors further stated that the preparation 
and storage of one S. lutea suspension 
[in liquid nitrogen] would reduce day-to- 
day variation in the test organism for 
inoculum. 

Rapid deterioration of viable platelets 
under ordinary conditions of storage led 
Djerassi and Roy (3) to experiment on 
rat platelets frozen in liquid nitrogen. 
After storage at -196?C, the platelets 
did not lose their morphologic integrity 
or their ability to circulate in thrombo- 
cytopenic recipient animals. The simul- 
taneous presence of 5% dextrose and 
5% dimethylsulfoxide in plasma was a 
key to a circulating yield of frozen plate- 
lets as high as 70% to 87% (compared 
to the numbers observed when fresh 
platelets were given). 

Cohen and Rowe (4) reported on pres- 
ervation of leukocytes taken from pa- 
tients with lymphocytic leukemia. The 
cells were frozen in 10% to 15% di- 
methylsulfoxide at a controlled rate of 
1?C per minute and stored in liquid ni- 
trogen for 5 months at -196?C. During 
this time a total of 768 leukoagglutinin 
tests were performed. The experimenters 
concluded that cryogenic preservation 
appears practical for storage of leuko- 
cyte panels used for immunogenetic and 
routine leukoagglutinin testing. 

New Products from LINDE 
Our new LR-10A-6 portable refrigerator 
is designed both for economical shipping 
and small quantity storage of biological 
specimens. It will hold six canisters with 
a capacity of 115 cu. in. and has a mini- 
mum holding time of 3 weeks at -196?C 
between refills of liquid nitrogen. Light- 
weight, rugged, vibration-and-shock 
resistant, the new LR-10A-6 features a 
bucket type handle for easy carrying 
and a special metal foot ring to provide a 
stable base. 

Another new product, the LINDE LD-4 
Liquefied Gas Container, is particularly 
suitable for use in laboratories, class- 
rooms and other locations requiring 
small portable cryogenic containers. 
Weighing only 11 '/2 lb. when full, it can 
hold up to 4 liters of liquid nitrogen or 
liquid argon. A large pitcher-type handle 
makes it easy to pour and lift. 

Complete Liquid Nitrogen Capabilities 
The full line of LINDE liquid nitrogen 
equipment includes storage tanks, re- 
frigerators, controlled-rate freezer units, 
biological transports, and auxiliary 
equipment. 

We also provide technical service from 
knowledge gained over years of leader- 

LD-4 Liquefied Gas Container 

ship in cryogenics, backed up by nation- 
wide delivery of liquid nitrogen. 

For data, write to Union Carbide Cor- 
poration, Linde Dvision, Dept. SC-12, 
270 Park Avenue, New York, N. Y. 
10017. 

(1) Sokolski, W. T., Stapert, E. M., Ferrer, E. 1., and 
Hanka, L. J., Bact. Proc., RT4, 1964. (2) Stapert, E. M., 
Sokolski, W. T., Kanceshiro, \v. M., and Cole, R. J., 
Bact. Proc. RT5, 1964. (3) Djerassi, I. and Roy, A., 
Blood XXII, 703-717, 1963. (4) Coheln, H1. and Rowe, 
A. W.. Tramnsfusiono 3, 427, 1963. 

"Linde" and "Union Carbide" are registered 
trade marks of Union Carbide Corporation. 

CRYOGENIC PRODUCTS 
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'POLARO D" 

You'll find everything you need 

for a complete photo studio here. 

You won't find a darkroom. You won't need it either. 

The Polaroid MP-3 camera measures 
only 571/2" x 61". Yet it can knock off any 
job you hand it without a darkroom. Just 
seconds after you snap the shutter you 
have your finished picture. 

In 10 seconds you get prints of big ob- 
jects, macrophotos of small ones, photo- 
micrographs, copies of X-rays, gross speci- 
men photos, slides of line work, correctly 
sized screened prints, copies of any art- 
work, photos of anything. 

In 20 seconds you get shots with fully 

developed positives and negatives. 
In 60 seconds you get full-color prints. 
In 2 minutes you get transparencies of 

continuous-tone material. 
The MP-3 is that versatile. Here's what 

makes it that way. 
First of all, there are the Polaroid Land 

films. There's one for every purpose from 
transparency to infrared. The MP-3 will 
use 14 different types in all. You can also 
use conventional films in a variety of for- 
mats when you have time to kill. 

Secondly, there's the adaptability of the 
MP-3. There are five interchangeable lens 
and shutter combinations. And there are 
three interchangeable backs for Polaroid 
Land films, plus an assortment of conven- 
tional backs for conventional films. 

If you think you have a studio photo- 
graphic job that the MP-3 can't handle, 
we'd love to discuss it with you. Write 
Sales Department, Polaroid Corporation, 
Cambridge, Massachusetts 02139. 
Polaroid MP-3 Industrial View Camera 
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Scientific Apparatus & Instruments Scientific Apparatus & Instruments Scientific Apparatus & Instruments 

BECKMAN INSTRUMENTS, INC. 

42 NEW SALES AND SERVICE OFFICES 

NOW SERVING THE 
UNITED STATES AND CANADA 

pH Meters * pH Electrodes 
UV Spectrophotometers 
IR Spectrophotometers 

Oxygen Analyzers and Electrodes 
Recorders * Gas Chromatographs 

Blood Gas Analyzers * Solution Metering 
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Nuclear Instrumentation 
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borrow equipment for use in my base- 
ment from sympathetic university pro- 
fessors at three different universities. 
Some of the studies resulted in pub- 
lishable material. As an upstairs scien- 
tist now in a university, I occasionally 
have interested people like Fox-per- 
haps younger and certainly not so well 
educated-working in my laboratory 
evenings and weekends. I can see no 
reason why his mentors Arthur W. 
Thomas, Lucy Hayner, and Polykarp 
Kusch could not underwrite and foster 
his studies by supplying some equip- 
ment and even funds. 

Without condoning the actions of 
granting agencies, I would say that 
Fox's desire to be "independent" to the 
point of isolation precludes his desire 
to continue his research. Perhaps he 
wants to have his cake and eat it too. 

HAROLD L. ROSENTHAL 

Department of Physiological Chemistry, 
School of Dentistry, Washington 
University, St. Louis, Missouri 

Standardized Tests: 

A Third Possibility 

La Fave's suggestion (Letters, 9 Oct., 
p. 171) that "objectively" scored essay 
tests be used as alternatives to multiple- 
choice examinations has merit but over- 
looks another suggestion he mentions 
later, namely problem solving. He sug- 
gests the virtue of a "problem-solving 
attitude," but he does not explicitly 
suggest a problem-solving activity. 

Those of us who are experienced in 
teaching engineering students are aware 
of the value of problem solving as a 
student exercise and as an examination 
technique. Perhaps it is a suitable al- 
ternative to the multiple-choice-essay 
dichotomy. In a problem-solving ac- 
tivity on an exam, a student is given 
certain data and is required to use the 
relevant portions of the data to work 
to the answer requested. The final 
answer usually consists of a number 
and some qualitative designation-215 
apples, 3.14 cm, 3.14 cm2. While most 
problems of this sort have more than 
one possible method of solution, there 
are not usually more than two or three 
suitable ways to solve for the requested 
answer. Problem solving as a testing 
technique is neither "multiple choice" 
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Ultraviolet Instruments & Accessories 

MODEL DU?-2 SPECTROPHOTOMETER 
Retains all the time-tested qualities of the DU?. 
This precision quartz prism, null-balance ultra- 
violet instrument is unsurpassed fortransmittance 
and absorbance measurements in the expanded 
wavelength range from 190 to 1000 mA. It offers 
added scale expansion from 90 to 100%T. It has 
large, easy-to-read dials, sloping front for comfort- 
able operation, convenient controls, temperature 
compensation for stability, and modular construc- 
tion for optimum flexibility. Modules include lamp- 
house, monochromator, cell compartment, and 
phototube house. Cell holder accepts both stand- 
ard and microcells without auxiliary equipment, 
and solid samples or gas or liquid cells. 

Complete with all basic accessories including 
four matched silica cells, cell holder, photomulti- 
plier tube and housing, red sensitive phototube, 
dual source unit with tungsten and hydrogen 
lamps, AC power supply, instruction manuals, and 
dust cover. 
For AC LINE OPERATED MODEL ....... $3,470.00 
Other models as low as ............. $2,390.00 

ACCESSORIES FOR DU? AND DU?-2 
DIFFUSE REFLECTANCE ATTACHMENT 
Measures diffuse reflectance of liquid or solid 
samples. Ideally suited for establishing color 
standards, matching colors and maintaining color 
uniformity. Complete .................. $480.00 

ENERGY RECORDING ADAPTER 
Provides for recording energy versus time at fixed 
wavelengths. Designed for use with potentio 
metric strip-chart recorder with 1 second response 
Complete ........................... $171.0( 

FLAME PHOTOMETRY ATTACHMENT 
Converts Model DU into finest flame photometry 
system available. Specifically designed for rapic 
and accurate qualitative and quantitative analyses 
of more than 60 elements in aqueous and non 
aqueous solutions. Complete with pressure hoses 
and 10,000 megohm load resistor ....... $590.0C 

FLUORESCENCE ATTACHMENT 
Ideal for measuring spectral distribution or 
intensity of fluorescent energy in the analysis of 
vitamins, steroids, optical bleaches, and other 
fluorescent materials. Sensitivity is 5 ppb quinine 
sulfate full scale. Complete ........... $415.00. 

BECKMAN INSTRUMENTS, INC.. 

THE WORLD'S 
MOST COMPLETE LINE OF 

ULTRAVIOLET 
SPECTROPHOTOMETERS 

AND ACCESSORIES 
* 

Sold and serviced directly through 
each of 41 offices throughout the United 

States and Canada, Call your local 
Sales Engineer for Immediate attention 

to your UV requirements. 
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MODEL DB? SPECTROPHOTOMETER 
A Double-Beam Instrument of High Quality 
A fine, compact, direct-reading ultraviolet 

instrument which provides accuracy and extreme 
versatility at a low cost in the range 

from 205 to 770 ma/. 

The ideal instrument for precise qualitative and 
quantitative analyses in industrial research, med- 
ical studies, clinical investigations, and quality 
control. The only instrument in its class with vi- 
brating mirror assembly that provides true double. 
beam operation. Complete with photomultiplier 
tube, glass stoppered silica cells, hydrogen dis- 
charge lamp, tungsten lamp, opaque block, in- 
struction manual and dust cover .... .$2,370.00 
Other models as low as ............. $2,170.00 

MICRO CELLS AND MICRO FLOW CELLS 
Now available for use in all spectrophotometers 
to measure volumes as small as 50 microliters. 
Prices .................... $63.00 to $170.00 

LINEAR AND LOG POTENTIOMETRIC RECORDER 
Permits strip chart recording in %T or linear 
absorbance units. Complete ........... $770.00 

-MODEL DB DIFFUSE REFLECTANCE ATTACHMENT- 
An integrating sphere for measurement of diffuse 
reflectance of opaque, colored samples in solid, 
liquid or powder form. Complete ...... $1,550.00 

MODEL DB PROGRAMMER 
Automatic repetitive scanning for automatic meas- 
urement at preselected wavelengths. 
Complete ........................... $820.00 

MODEL B SPECTROPHOTOMETER 
An easy to operate single-beam direct-reading 
instrument providing rapid transmittance and 
absorbance measurements in the 320 to 1000 
m, range. Ideal for rapid, routine measurements. 
Complete with sample holder, blue-sensitive photo- 
tube, red-sensitive phototube, filter, Pyrex cells, 
instruction manual and dust cover .... $1,400.00 

MODEL B FLAME PHOTOMETRY ATTACHMENT 
Similar to the flame attachment for the DU, but 
modified to extend the capabilities of the Model 
B. Complete ........................ $590.00 

MODEL B PHOTOMULTIPLIER ATTACHMENT 
Increases sensitivity of the Model B at least 100 
times in the wavelength range from 320 to 600 
m/,. Recommended for use in flame photometry. 
Complete .......................... $340.00 

MODEL B DIFFUSE REFLECTANCE ATTACHMENT 
An integrating sphere for measurement of diffuse 
reflectance of opaque, colored samples in solid, 
liquid or powder form. Complete ........ $385.00 

; * * 

' DK? RATIO-RECORDING SPECTROPHOTOMETERS 
. A series of ratio-recording instruments for analyses in the MODEL OK FLAME 
? ultraviolet, visible, near infrared and the far ultraviolet PHOTOMETRY ATTACHMENT 

y , o ranges. Available in either strip chart or flat bed models. Provides rapid quantitative and 
I ,, These instruments provide double-beam accuracy and linear qualitative determinations of many 
s absorbance or linear transmittance presentations. Ideally metals and other substances in 

. suited for product quality control, molecular structure aqueous and nonaqueous solutions. . 

s ' analyses, and research applications in almost every industry. Complete: $710.00 
* Complete DK instruments as low as........... $8,800.00 9 

Other models up to ........................ $25,000.00 MODEL DK REFLECTANCE 
'' w'uvu*w 

PHOTOMETER ATTACHMENT 
Designed for reflectance and color ? 

COMPLETE DETAILS AND5<-', DATA SHEETSareavilablebcomeasurements of opaque materials, . 
?F~~~~~~~~~ . S > xgsR transmittance analyses, fluorescence * ,' 

^^^^^^^^^ ";Enstudies, and for measuring the 1 
.W~~ | | 2 s- E>t ~~~~~~~spectral energy distribution of 

1,,N~~~~~~~~~ _.~ l i ^ --- - fluminescent sources. 
Complete: $3,150.00 

MODEL DK SPECTRALNC. 
FLUORESCENTIICCE ATTACHMENTS DIVISION 

For measuring the spectral 
Interndistribution of fluoresent radiationny; 

emitted by liquid or solid samples, . 
Glenrothes, Scotl and for measuring the intensityca. 

..of fluorescent energy. 2 
Complete: $415.00 

9 9 

. COMPLETE DETAILS AND DATA SHEETS'are available by contacting your local Beckman Sales 
? 

* * * * * ** * * Engineer or by writing direct for Data File LUV-* 165. 

_____INSTRUMENTS, INC.' 

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION 
9 FULLERTON, CALIFORNIA ? 92634 e 
9 International Subsidiaries: Geneva, Switzerland; Munich, Germany; 
* Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa. 
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IMMEDIATE DELIVERY SERVICE 

In almost every instance these 
Beckman UV instruments-and accessories 
can.be secured with immediate delivery- 

many in 24 hours-call your local Beckman 
Sales Engineer for full details. 

All Beckman Ultraviolet instruments 
and accessories are manufactured, 

assembled and completely serviced in 
the United States for better reliability 

and reduced idle instrument time. 

Prices subject to change without notice 
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Ground-Based Astronomy 

Astronomy is in the midst of a vital era.' During the 1950's came 
the discovery by optical methods that the abundance of heavy chem- 
ical elements varied from star to star and was related to stellar age. 
This finding suggested that the elements were continuously synthe- 
sized in the stars and distributed by stellar explosions. Other major 
discoveries have come from radio astronomy. One of these is the 
observation that some galaxies emit great quantities of radio energy. 
The radio emission is due to synchrotron radiation resulting when 
high-energy electrons encounter a magnetic field. Associated with the 
electrons must be heavy particles. Thus, the discovery of these radio 
explosions shows that magnetic fields exist in interstellar space and 
that large numbers of high-energy particles are moving through these 
fields. 

Simultaneous optical and radio observations recently have led to 
identification of a new class of astronomical objects. These are quasi- 
stellar sources whose presence was originally signaled by strong radio 
emission. In optical studies the objects appear similar to ordinary stars. 
The radiations have large red shifts indicating .that distant objects are 
radiating energy at an enormous rate. Calculations suggest that a new 
type of energy source is required-perhaps the release of energy stored 
in a gravitational field of a collapsing body. 

As a kind of sideline to consideration of these great cosmological 
phenomena, ground-based astronomy has made significant discoveries 
concerning our solar system. Recent optical studies have yielded new 
information about the atmosphere of Mars. A total atmospheric pres- 
sure of about 25 millibars is indicated, with about 14 microns of pre- 
cipitable water. Warm spots on the moon and unevenly hot regions 
in the atmosphere of Venus also have been observed. Radio astronomy 
has yielded a more accurate measurement of the distance to the sun, 
estimates of the composition and roughness of the lunar surface and 
of the temperature and structure of the surface of Venus. Fluorescent 
radiation from the lunar surface has been observed. Spectroscopic 
study of this light promises to reveal the nature of attendant chemical 
events. These contributions relate importantly to the space effort. For 
instance, the new estimates of the density of the Martian atmosphere 
have affected designs of equipment for landing capsules. 

The potentialities of existing equipment have been only partially 
exploited. Improvements in auxiliary equipment are opening new op- 
portunities. It was exploitation of new infrared detectors that led to 
the discovery of warm spots on the moon. Development of new 
devices such as image tubes promises extension of the effective range 
of telescopes. 

A conspicuous potentiality in radio astronomy is the improvement 
in resolution to be obtained by constructing extended arrays of mod- 
erate-size radio telescopes. Such an array could detect and resolve 
radio sources even at the bounds of the observable universe. 

The total cost of a 10-year program designed to provide important 
new facilities and additional astronomers has been estimated at $227 
million. The Panel* is conservative when it states, ". . . an investment 
in ground-based astronomical facilities of the order of one-half of I 
per cent of that going into the space effort would be consistent with a 
balanced program of federal support for science." 

__ -PHILIP H. ABELSON 

*The material contained in this editorial was largely derived from an excellent report entitled "Ground-Based Astronomy. A Ten Year Program," prepared by the Panel on Astronomical Facilities for the Committee on Science and Ptblic Policy of the National Academy of Sciences. 
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A tape system for 
the specialized needs of 

The basic design objectives of the 
TMC 700/1400 series were to pro- 
vide a system that could be used any- 
where, operated easily, compatible 
with other instruments, expanded as 
needs increased - and be realistic- 
ally priced. The 700/1400 series 
achieves these objectives and, we 
think, offers the biomedical laborato- 
ry maximum tape recorder value per 
dollar. Consider these advantages: 

Accuracy- 99.8% DC linearity to 
insure maximum reproducibility of 
data. 

Isolated inputs for each channel - 
accept data from unbalanced, differ- 
ential, push-pull or single-ended out- 
puts to assure compatibility with 
commonly used medical amplifiers. 

Front panel speed selection - change 
to any of 4 speeds easily for time 
base expansion and contraction. For 
instance, expand time base to make 
data frequencies match requirements 
of data analysis equipment. 

Built-in calibration - internal cali- 
bration signal and panel indicator 
simplify calibration and balance. 

Portability - TMC tape systems 
are furnished for rack mounting. 
Portable cases (shown) are available 
at extra cost for easy transportation 
from animal lab to clinic or any 
other place the system is needed. 

Expandability - all record/repro-' 
duce electronics are in one plug-in 
module for each channel and all 
speeds. Start with a 2-channel sys- 
tem, add other modules as your 
needs expand. 

Standard IRIG format - available 
when standardization with other tape 

systems (7-channels on /2" tape) is 
required. 14-channels on z?" tape 
also available. 

Monitoring - front panel test points 
permit monitoring of inputs during 
recording, output voltage levels when 
reproducing. 
Low Cost - complete 7-channel sys- 
tem with automatic tape lift and 
footage indicator costs $7,795. 
Accessories - voice, fast and slow 
pulse recording units, and flutter com- 
pensation are available. 
The 700/1400 series have proved 
their dependability in broad biomed- 
ical research use. They are backed by 
a world-wide service organization 
and a no-catch one-year guarantee. 
For complete data contact your near- 
est TMC office or write Technical 
Measurement Corporation, 441 
Washington Avenue, North Haven, 
Connecticut. 

TECHNICAL MEASUREMENT CORPORATION 
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BOOTH 77 E & FEBIGER MONTREAL 

Exhibiting These and Other Outstanding Books 
Crouch-Functional Human Anatomy 
By JAMES E. CROUCH, Ph.D., Chairman, Division of Life Sciences; Professor of 
Zoology, San Diego State College, California. A descriptive anatomy, using a sys- 
tematic approach, which depicts the interrelationship of the structure and functions 
of the body, its organs and systems. Profusely illustrated. Ready April, 1965. 
Everett-Functional Neuroanatomy 
By NEWTON B. EVERETT, Ph.D., Professor and Chairman, Department of Anatomy, 
University of Washington, Seattle. A concise, complete treatise of the structure and 
function of the central nervous system and specialized sense organs. Includes an Atlas 
of the Brain Stem. New 5th edition, ready January, 1965. 

Faust, Beaver and Jung-Animal Agents and Vectors of Human Disease 
By ERNEST C. FAUST, Ph.D.; PAUL C. BEAVER, Ph.D.; and RODNEY C. 
JUNG, M.D., Ph.D.; Department of Tropical Medicine and Public Health, The Tulane 
University, New Orleans. 485 Pages. 195 Illustrations and 10 Plates, 6 in Color. 7 
Tables. 2nd edition. $9.50. 
Faust and Russell-Craig & Faust's Clinical Parasitology 
By ERNEST C. FAUST, Ph.D., The Tulane University; and PAUL F. RUSSELL, 
M.D., M.P.H.. Harvard School of Public Health, Boston. 1099 Pages. 352 Illustrations 
and 8 Plates in Color. 23 Tables. 7th edition. $16.50. 

Galigher and Kozloff--Essentials of Practical Microtechnique 
By the late ALBERT E GALIGHER, and EUGENE N. KOZLOFF, Ph.D., Professor 
of Biology, Lewis and Clark College, Portland, Oregon. 484 Pages. 60 Illus. $10.00 

Goldberger-A Primer of Water, Electrolyte and Acid-Base Syndromes 
By EMANUEL GOLDBERGER, M.D., F.A.C.P., Columbia University, New York. 
374 Pages, 51/4" x 7"/4. Many tables, charts and diagrams. 2nd edition. $6.00. 

Groliman-Pharmacology and Therapeutics 
By ARTHUR GROLLMAN, Ph.D., M.D., Professor and Chairman, Dept. of Experi- 
mental Medicine, Southwestern Medical School, Dallas; and EVELYN FRANCES 
GROLLMAN, M.D., Bellevue Division, Columbia University. New 6th edition, ready 
January, 1965. 

Lloyd-Human Reproduction and Sexual Behavior 
Edited by CHARLES W. LLOYD, M.D., Director, Endocrine Clinic, The Worcester 
Foundation for Experimental Biology, Shrewsbury, Mass. 564 Pages. 203 Illustrations. 
16 Tables. $12.50. 
Lumb-Small Animal Anesthesia 
By WILLIAM V. LUMB, D.V.M., Professor of Veterinary Medicine, Colorado State 
University, Fort Collins. 420 Pages. 125 Illustrations, 1 in Color. 60 Tables. $11.50. 
Noble and Noble-Parasitology The Biology of Animal Parasites. By ELMER R. 
NOBLE, Ph.D., University of California, Santa Barbara; and GLENN A. NOBLE, 
Ph.D., California State Polytechnic College, San Luis Obispo. 724 Pages. 1490 Illustra- 
tions on 381 Figures and 3 Plates in Color. 2nd edition. $1 1.00. 

Noble and Noble-Animal Parasitology Laboratory Manual 
By ELMER R. NOBLE, Ph.D., and GLENN A. NOBLE, Ph.D. 120 Pages. 157 Illus- 
trations on 28 Figures. $3.50. 
Porter and Bonneville-An Introduction to the Fine Structure of Cells and 

Tissues 
By KEITH R. PORTER, Ph.D., Harvard University, Cambridge; and MARY A. 
BONNEVILLE, Ph.D., Brown University, Providence. 68 Loose-leaf sheets, 8/" x 11", 
punched to fit three-ring notebooks. 32 full page electron microscopic illus. and 5 text 
figures, each with accompanying legend. 2nd edition. $4.50. Clothbound edition, $5.70. 

Radeleff-Veterinary Toxicology 
By R. D. RADELEFF, D.V.M., Animal Disease and Parasite Research Division, 
U.S.D.A., Kerrville, Texas. 314 Pages. 92 Illustrations. $9.00. 
Thienes and Haley-Clinical Toxicology 
By CLINTON H THIENES, M.D., Ph.D., Los Angeles, California; and THOMAS 
J. HALEY, Ph.D., Laboratory of Nuclear Medicine and Radiation Biology, Univer- 
sity of California, Los Angeles. 661 Pages, 5]/4" x 7"3/4, Illustrated. 69 Tables. 4th 
edition. $9.50. 

Williams, Bonde and Younggren-Laboratory Exercises for Biological 
Science 

By OLWEN WILLIAMS, Ph.D., ERIK K. BONDE, Ph.D., University of Colorado, 
Boulder; and NEWELL A. YOUNGGREN, Ph.D., University of Arizona, Tucson. 
189 Pages. Wirebound. $3.50. 
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Science Teaching Societies 

Sunday 27 December 

Science Teaching Societies 

Sunday 27 December 

Science Teaching Films. Part 1. 

Science Teaching in North America 
-A Historical View. Symposium, joint 
program I of American Nature Study 
Society (ANSS), Central Association 
of Science and Mathematics Teachers 
(CASMT). National Association of Bi- 
ology Teachers (NABT). and National 
Science Teachers Association (NSTA). 
Arranged by Richard B. Beidleman 
(Colorado College). Myrl Lichten- 
walter (Wells High School., Chicago, 
Illinois) will preside. Speakers: David 
G. Barry (State University of New 
York. Albany), James F. Lotze (Bellar- 
mine School of Theology, North Auro- 
ra, Illinois). Stanley Norris (University 
of Alberta). and Jerry Stannard (Rut- 
gers University). 

Joint Mixer of All Science Teaching 
Societies. 

Monday 28 December 

Science Teaching Films. Part II. 

WYhat's Current in American and 
Canadian Science Teaching. Symposi- 
um, joint program II of ANSS, CASMT, 
NABT, and NSTA. Arranged by Verne 
N. Rockcastle (Cornell University). E. 
Laurence Palmer (Cornell University) 
will preside. Science teaching in the 
Montreal area-elementary and high 
school, H. R. Matthews and H. D. Lead 
(Protestant School Board of Greater 
Montreal). Biology and elementary 
school science, Charles Walcott (Har- 
vard University). International views 
on biology teaching: the Heelback Con- 
ference, Denmark, Helen J. Martin 
(Pointe Claire High School, Quebec). 
New astronomy materials for elemen- 
tary grades, Alvin Hertzberg (Great 
Neck Public Schools, New York). 

Tuesday 29 December 

Science Teaching Films. Part III. 

Evaluating Outcomes of Science 
Teaching. Symposium, joint program of 
ANSS, CASMT, NABT, and NSTA. 
Arranged by Albert F. Eiss (NSTA). 
J. Darrell Barnard (New York Univer- 
sity) will preside. The role of objectives 
and evaluation in science, J. Darrell 
Barnard. A suggested program for eval- 
uating otutcomes in science teaching, 
Clarence H. Nelson (Michigan State 
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AUTOMATION IN 

COLUMN 

CHROMATOGRAPHY 
with the SIGMAMOTOR PUMP 

Vernier Adjustment Insures Accuracy at Low Flows 

Various column chromatography metering operations are 
simplified by the use of a peristaltic type constant volume 
pump, such as the Sigmamotor Model T-8. A typical 
installation combines the Sigmamotor pump with solenoid 
actuated valves and timing equipment to deliver elutant 
buffers into ion exchange columns on a reproducible 
schedule. The T-8 pump is equipped with vernier for accu- 
rate flow adjustment. 

Single Sigmamotor units can be provided to handle 1, 2, 
3, or 4 simultaneous pumping operations. Double units are 
available to handle 2, 4, 6, or 8 pumping 
operations at the same .. . ;- 
time. Capacities 
from .005 to 250 
cc/minute are 
obtained by the 
vernier adjustment. 
Complete information 
available on request. 

68 NORTH MAIN STREET * MIDDLEPORT, NEW YORK 
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by Worthington 
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General Offices: 7352 N. tinder Avenue. Skokie, Illinois 60076 
SINCE . 
1880 

Eastern Division: 331 E. 38th Street, New York, New York 10016 

.4.,.'.. 

(CH2)3 

prescription c 

blending 
of compatible 2- and 3-gas mixtures 
* Precise mixtures for research, He 
educational and commercial applica- 
tions r Unmatched purity assured by 
more than 50 years' experience in 
manufacture of high-purity gases " 

H2 Available in all standard cylinder sizes 
* Contents accurate to plus or minus 
1/2 of 1% * One source for gases 
as well as regulators, valves and 
flowmeters I Prompt, dependable 
deliveries on all orders * Ask for 
Catalog 2453. Write Dept. SC. Ohio 
Chemical (a division of Air Reduction 
Company, Inc.), Madison, Wis. 53703. 

N . Q, 

C2H4 

THE ORIGINAL TIME-TESTED 
GLASS PLASTIC CAGE 

inL 
^^s-FN INEST IN CAGES 

molded seamless FOR LABORATORY 
construction of IMAT 

rugged fiber glass DOGS & PRIMATES 
reinforced plastics...minimum effort required to clean 

and disinfect...maximum animal comfort...extremely 

strong doors with fool proof catches...economical to 

purchase and maintain.... For further information 

write: Department KS 

Kirschner Manufacturing Company T 
Vasnon, Wasmngion 
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WELCH pump produces 
vacuum or compressed air 

* Performs all ordinary demonstra- 
tions required in the physics or 
chemistry laboratory 

Excellent for school use 

* It is so light, it 
can be carried 

Garfrom room to 
room 

FrIt gives quiet, 
reliable service 
for many years 

Write for Bulletin 800-26D 

CONDENSED SPECIFICATIONS 

Guaranteed vacuum 20 microns (0.02 mm Hg) 

Free air capacity 21 liters per minute 

Pressure 15 lbs. per square inch 

Pump-450 RPM Motor A- Hp, 1725 RPM 

U 4 4 Wegner Pump. With pump plate, Duo- 50 
Oi1ft I n II Seal oil, and 115 V, 60 cy. motor. At- No.H 141 0 tached Belt Guard, $15.00 extra. 
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THE KLETT FLUORIMETER 

Designed for the rapid and accurate determination of 
thiamin, riboflavin, and other substances which fluoresce 
in solution. The sensitivity and stability are such that 
it has been found particularly useful in determining very 
small amounts of these substances. 

KLETT SCIENTIFIC PRODUCTS 
PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS 
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM- 
ETERS * KLETT REAGENTS * COLONY MARKER AND TALLY 

A17/ ett Manufacturing Co., Inc. 
179 EAST 87TH STREET, NEW YORK, N. Y. 
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gram, Henry Walbesser (AAAS and 
University of Maryland). Discussion. 

Guided Tour of Redpath Museum. 

American Nature Study Society 

Sunday 27 December 

Bringing Nature to the Classroom. 
Session I. Verne N. Rockcastle will pre- 
side. An experiment with aquatic ani- 
mals in an elementary school, Joanna 
Burger (State University of New York 
at Buffalo). The acorn mystery, Deann 
Evangelist (Rush-Henrietta Public 
Schools, New York). The Cold Spring 
Harbor Laboratory Summer School, 
Otto Heck (Island Trees High School, 
Levittown, New York). Nature study 
and city children, Arthur Howard 
(Highlands School, White Plains, New 
York). Teacher-trainees bring nature 
to the in-service teacher, Richard B. 
Fischer (Cornell University). Nature 
study in the training of teachers, Paul 
Hafer (Potsdam State College, New 
York). 

Monday 28 December 

Luncheon, Presidential Address, and 
Business Meeting. Speaker: John Brain- 
erd (Springfield College; president 
ANSS). 

Publications: An Effective Medium 
for Teaching Nature Study. Session II. 
Stanley J. Mulaik (University of Utah) 
will preside. Le jeune scientifique: les 
jeunes explorateurs, un camp d'etude 
des sciences naturelles, Frere Leo Bras- 
sard (redacteur, Joliette, Quebec). The 
Cornell science leaflet-science or na- 
ture study?, Verne N. Rockcastle. The 
curious naturalist-small, but effective, 
Charles Roth (Massachusetts Audubon 
Society, Lincoln, Massachusetts). Study 
nature and books, Robert McClung 
(Amherst, Massachusetts). 

Naturalists "At Home." 

Tuesday 29 December 

Extracurricular Organized Support 
for Nature Study. Session III. Ralph 
Dexter will preside. The nature study 
program of the Redpath Museum, Alice 
Johannsen (McGill University Muse- 
ums). The program of the Pinchot In- 
stitute for Conservation Studies, Mat- 
thew J. Brennan (The Pinchot Institute, 
Milford, Pennsylvania). Les cercles des 
jeunes naturalistes, Pere Oliva Fournier 
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Look the Same? Look the Same? 

Look Again! Look Again! 
The Bausch & Lomb SPECTRONIC 505 SPECTROPHOTOMETER looks 
the same. But lift off the cover-you'll find over 600 advancements on 
the inside! Each one engineered with you in mind. Each one designed to 
make this instrument the finest recording spectrophotometer in its 
class. You'll discover, too, incomparable new usefulness and versatility 
from a whole host of new accessories including: UV REFLECTANCE 
ATTACHMENT... FLAME ATTACHMENT... FLUORESCENCE ACCES- 
SORY... and the DIGITAL TRISTIMULUS INTEGRATOR. Any wonder 
that the new, low cost Spectronic 505 is your best buy in a recording 
spectrophotometer? [ Get the whole story . just circle our ad num- 
ber below on the magazine's reply card and mail it, or write to Bausch 
& Lomb Incorporated,64212 Bausch St., Rochester, New York. 14602 

BAUSCH & LOMB V 
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ASSURES EVEN FLOW OF 
SOLVENTS THROUGH 
CHROMATOGRAPHIC COLUM 

CRYSTAL CLEAR 

polycarbonate 
cylinders 

UNBREAKABLE . . 

AUTOCLAVABLE 
Bel-Art polycarbonate cylinders have the 

transparency of glass without the break- 
age. Drop them time and again; they'll 
never break! Replacement costs are elim- 
inated resulting in considerable savings. 
Light, easy to handle and clean. Large 
convenient pouring spout. 

These plastic cylinders have no pro- 
nounced meniscus. Numbers and cali- 
brations are in clean, permanent black 
markings. Removable bases of linear poly- 
ethylene provide fine stability. 

Excellent for petroleum ether, hexane, 
ethanol, salt solutions, mineral, animal 
and vegetable oils. Ungraduated type also 
available. Both types in five sizes .. 
25 ml through 1000 ml. 

ALSO a complete line of Polyethylene 
Graduated Cylinders in seven sizes, 10 ml 
through 1000 ml. 

See your nearest laboratory supply dealer. 

Listed in our NEW 64 page catalog. 
Write Dept. E-12 for your FREE copy. 

BEL-ART PRODUCTS 
PEQUANNOCK, N. J., 07440 OXbow 4-0500 

.. . ... .. .. ... .. . . . .. . . . .. . . . .. . . . . . . . .. . . . .. . . . .. . . . .. . . . 

~.?~n~ n n ir?-~~~l ------- ...... .iii 
~~~~~ti~~~~~~~~~~~~~~i~~~~~~~i.. .... ... ..... .... .:~~::~::~~: 
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fF ctrothermal 

Colover 

Concentrating 
Cell 

For 
Biological Fluids 

Concentrate Biological Fluids for 

Electrophoresis with the Colover Cell 

This elasy-to-use co(ll is dlesig,ned( to 
concellntrat small amo-unts of' bio- 
loic,al flui(ls, as little als 0.5 ml., so 
that large imolecular mtiiteiritl, such as 
pI'otecins, 1ar held -back in the concen- 
trate , while w\Vter salts an-d sulbstan(ces 
of low molt-ecul:lr weihtrlt; l dli fTtused 
throuigh 't, cellulose 'me rni:dlane. TIhe 
concenti rate( collc('is in a 'g]ass reser- 
voir and the recovery is a. hig, ] )r- '011O 

md i i(( 01 
(1'5 h '1 hiigh 1)i1- 

centai0e otf t-le startinmg mntterial. Con- 
cent.-atio io (i:IcI'lied( out withoult (dry- 
ing or vacuum 1)11111. Protein is con- 
ca enlrattc wii:l outh denaluir in,. The 
nmcml-,lbran is disc:1 (lcd aftler (1 s(-no 
c'le:ning or decontmllination problel. 
M\tde of }eatt;-resistlanit gl,ass tallowing 
stierili zat i on. 

Cat. No. S-35670- 
Base, lid, 3 tubes, 12 bands $29.00 
and 25 membranes .,... complete 

Cat. No. S-35674-- 

Addit'l packs of 25 
membranes ................ $5.00 

&TAN DARD 2ICl ENT I FI C 
SUPPLY CORP. 

808 Broadway, New York, N.Y. 10003 
V •\ ) Glendale, Calif. 91201 

So. San Francisco, Calif. 94080 

Laboratory Apparatus * Reagents and Chemicals 
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ern Illinois University, De Kalb). The 
program of the Cape Cod Museum, 
Marshal T. Case (Cape Cod Museum 
of Natural History, Brewster, Mass.). 

Annual Showing of Kodachromes. 
John Brainerd (Springfield College) 
will preside. 

Field Trip. Joint field trip of ANSS 
and NABT. Albert Courtemanche (De- 
partment of Fish and Game, Province 
of Quebec) will act as leader. 

National Association of 

Biology Teachers 

Monday 28 December 

Contributed Papers. Research in high 
school, Nancy Stees (Kennett Junior- 
Senior High School, Kennett Square, 
Pennsylvania). The culturally disadvan- 

taged student and the science fair, 
Mother M. Sebastian (Loretto Acad- 

emy, Chicago). An ecological food web 
demonstration, Richard G. Beidleman. 

Keeping the high school biology teacher 

knowledgeable and inspired, Mother 
M. Sebastian. Chromatography and 

electrophoresis on paper and thin layers 
-a teacher's guide, Tvor Smith (Court- 
auld Institute of Biochemistry, London). 

Tuesday 29 December 

NABT Luncheon. Invited speaker: 
Louis-Philippe Audet (Province of 
Quebec). 

National Science Teachers 

Association 

Sunday 27 December 

Planning a Unified Science Program. 
Symposium, program of the NSTA, co- 
sponsored by CASMT. Arranged by 
Albert F. Eiss. Joseph D. Novak (Pur- 
due University) will preside. The value 
of basic conceptual schemes in plan- 
ning a unified science program, Victor 
M. Showalter (Ohio State University). 
Possible alternative schemes for science 
prepared by H. Bentley Glass, Ted F. 
Andrews (University of Colorado). 
Values of a unified science program in 
the classroom, James V. DeRose 
(Marple-Newton High School, New- 
ton Square, Pennsylvania). Achieving 
a balanced science program, Paul B. 
Weisz (Brown University). Discussion. 
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A REFERENCE BOOK 

THAT MONEY CAN'T BUY! 
It's comprehensive! Here's the most complete reference on 
fume hoods in print today. A 64-page catalog that describes and 
illustrates front by-pass, top by-pass, "Airsavers", special hoods 
-picture frame, square post, multi-sash models. Also, you get 
detailed information on Blickman's outstanding line of enclosures 
for use in biological, radioisotope and similar fields of research! 

You'll read about the phosphatizing process that makes 
Blickman hood exteriors resistant to chemical attack and abra- 
sion. And you'll learn about operation, location and proper use 
of hoods in laboratories. 

It's all in the Blickman Laboratory Hood Catalog, And you 
can't buy it-it's all FREE! Send the coupon today! 
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S. Blickman, Inc., Weehawken, N. J., Dept. SC-12 
Dl Please send me the Blickman Laboratory Hood Catalog. 
l Also send me the Blickman Laboratory Furniture Catalog. 
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Company 
Address - 

City State -Zip 
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THE ff Industrial 

Airbrasive Unit 
It may seem a Scrooge-like trick to slice up this Christmas decoration, 
but we think you will agree that it is a good demonstration of the 
ability of the Industrial Airbrasive Unit to cut fragile, brittle materials. 

This unique tool is doing jobs that were up to now thought impos- 
sible. A precise jet of abrasive particles, gas-propelled through a small, 
easy-to-use nozzle, cuts or abrades a wide variety of materials such as 
germanium, fragile crystals, glass, oxides, ceramics, and many others. 

Use it to make cuts as fine as .008"... or remove surface coatings 
without affecting base material .. wire-strip potentiometers... deburr 
precision parts...adjust printed circuits,..in the laboratory or on an 
automated production line. 

Important too: the cost is low... for under $1,000 you can set 
up your own Airbrasive cutting unit! 

SEND FOR 

BULLETIN 6407A 

Complete information. 
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CASMT. Arranged by Albert F. Eiss. 
Stanley E. Williamson (Oregon State 
University) will preside. The nature of 
the problem, Stanley E. Williamson. 
New developments in elementary sci- 
ence, Arthur H. Livermore (AAAS and 
Reed College). Recommendations for 
the preparation of elementary teachers, 
Gerald Rising (University of Minne- 
sota). How one college has planned a 
science program for elementary teach- 
ers, Edwin B. Kurtz, Jr. (AAAS and 
University of Arizona). in-service edu- 
cation for elementary teachers, Richard 
McBride (Lincoln School, Newark, 
New York). 

Information and 
Communication 

Sunday 27 December 

Current Issues in Commiunication of 
Science, I: Editor-Scientist Panel. The 
Scientific Paper, Can It Survive? Ar- 
ranged by Phyllis V. Parkins. Robert 
Anderson (Robert Anderson Associ- 
ates, Ltd., Aylmer, Quebec) will act as 
moderator. Panel members: Philip H. 
Abelson (editor, Science), Pierre Dan- 
sereau (New York Botanical Garden, 
New York, New York), Belver C. Grif- 
fith (American Psychological Associa- 
tion), Peter Gray (University of Pitts- 

burgh), A. Q. Mowbray (editor, Ma- 
terials Research and Standards), and 
Charles Overberger (Polytechnic Insti- 
tute of Brooklyn). 

Monday 28 December 

Symposium in the Historical and 
Communication Sciences: Science and 
the Public Mind-Past and Present (His- 
tory of the Popularization of Science). 
Joint program of sections on History 
and Philosophy of Science (L) and In- 
formation and Communication (T). See 
details under General Sessions. 

Wednesday 30 December 

Panel: Effective Science Commnunica- 
tion in Today's Research Environment. 
Joint program of section on Informa- 
tion and Communication (T) and the 

Society of Technical Writers and Pub- 
lishers. Arranged by Gunther Marx (Il- 
linois Institute of Technology Research 
Institute, Chicago) who will also pre- 
side. From the viewpoint of the indus- 
trial research scientist, Ambros P. 
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Speiser, IBM, Yorktown Heights, New 
York. From the viewpoint of the sci- 
ence editor, Irving H. Jenks (Aluminium 
Laboratories Ltd., Kingston, Ontario). 

SCIENCE, VOL. 146 

Speiser, IBM, Yorktown Heights, New 
York. From the viewpoint of the sci- 
ence editor, Irving H. Jenks (Aluminium 
Laboratories Ltd., Kingston, Ontario). 

SCIENCE, VOL. 146 



BACTRONIC COLONY COUNTER 
All-Transistor Electronic Colony Counter 

Marks as it Counts Automatically 
In Open and Closed Petri Dishes .,I - 

Four precision counting devices make this instru- 
ment indispensable for routine colony counting 
and in phage and bacterial genetics: an Elec- 
tronic Marking Probe; A Plug-in Marking Grease 
Pencil or Plug-in Marking Pen; and a PshlbuLtton 
Counter. 
Colonies are accurately recorded in a sinole prob- 
ing action that leaves an identivfing puncture in 
the agar. The Electronic Probe picks up radio im- 
pulses on contact with any agar medium and ac- 
tuates the counting mechanism. Electrical splat- 
tering is completely eliminated by the low voltage 
input. Where puncturing is undesirable, the Plug- 
in Grease Pencil or Marking Pen is used to mark 
the back of the plate as it counts. 
Plates are flooded with brilliant white light that 
is cool, soft and easy on the eyes. Specimens are 
illuminated in bold relief against a contrasting 
agar background, revealing colony morphology. 
Even pinpoint colonies are easily discerned. 
The instrument has an automatic numerical re- WRITE FOR NEW BRU 
set to zero, a sterilizing Probe Well and a magni- CATALOG 
fying lens. C1 10S/1244 | n... r.u. UVA 6( 

UNCONDITIONAL 
YEAR WARRANTY 

NSWICK SCIENTIFIC CO. 

06, NEW BRUNSWICK, NEW JERSEY 
4_I~~~~~~~ ~~~~~~~~~~~1 II _I I I IDEEME 196 13 65I 

RAW DATA 

TO FINAL 

EVALUATION 

.... How Long Does It Take? 

If too long-or if any of the following is your problem-- 
you need the services offered by Research Calculations. 
* You have large amounts of raw data that has never 

been evaluated. 
* Your data is not in a form for direct input to a computer. 
* You have reams of computer output that would be far 

more useful in a graphic presentation. 
* You could benefit greatly by having some specialized 

data processing equipment in your facility for short 
periods of time. 

* You would like to hire one to five people for manual 
data reduction work, for one week every other month. 

* You are falling behind in your regular work because 
you are handling your own data reduction. 

CIRCLE READER SERVICE CARD 1365-1 FOR COMPLETE BROCHURE 

RESEARCH CALCULATIONS, INC. 
200 Boylston St., Chestnut Hill, Mass. 02167 * Tel. (617) 969-5700 

I?III I_II L IL-LIJI III -?-I r-r L-- '-ebl ILI 

I?ILII I-LI I II I I?r 
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SHONKA 
ELECTROMETER 
SHONKA 
ELECTROMETER 

New high-sensitivity 
instrument measures 
ultra-small dc signals 

New high-sensitivity 
instrument measures 
ultra-small dc signals 
The new Shonka Electrometer is an 
extremely sensitive instrument for indi- 
cation of very small dc potentials from 
extremely high impedance sources. 
It depends for its operation upon the 
unique application of a simple princi- 
ple-the interaction of a charged body 
and an electrical field produced by an 
alternating current. 

ADVANTAGES 
Unlike any other electrometer, the 
Shonka instrument is completely inde- 
pendent of drifts in ac power and it has 
a means for precise determination of its 
own environmentally-caused contact 
potentials. Thus, it is particularly well- 
suited for long-term measurements and 
comparative studies. It is rugged, porta- 
ble, and its measurements are immune 
to effects of geotropism and ordinary 
vibration. 

APPLICATIONS 
The Shonka Electrometer is valuable 
in industrial and research laboratories, 
for field studies and for academic dem- 
onstrations of electrical and radiation 
phenomena. Applications include meas- 
urements of background radiation, ra- 
diological physics and radiobiology, 
instrument calibration, precise meas- 
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minute changes in potential such as 
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Write for complete product literature. 

The new Shonka Electrometer is an 
extremely sensitive instrument for indi- 
cation of very small dc potentials from 
extremely high impedance sources. 
It depends for its operation upon the 
unique application of a simple princi- 
ple-the interaction of a charged body 
and an electrical field produced by an 
alternating current. 

ADVANTAGES 
Unlike any other electrometer, the 
Shonka instrument is completely inde- 
pendent of drifts in ac power and it has 
a means for precise determination of its 
own environmentally-caused contact 
potentials. Thus, it is particularly well- 
suited for long-term measurements and 
comparative studies. It is rugged, porta- 
ble, and its measurements are immune 
to effects of geotropism and ordinary 
vibration. 

APPLICATIONS 
The Shonka Electrometer is valuable 
in industrial and research laboratories, 
for field studies and for academic dem- 
onstrations of electrical and radiation 
phenomena. Applications include meas- 
urements of background radiation, ra- 
diological physics and radiobiology, 
instrument calibration, precise meas- 
urements of electrical resistance and 
capacitance, and measurements of 
minute changes in potential such as 
those associated with glass electrode 
systems. 

SPECIFICATIONS 

Sensitivities-10,000 div/volt or 5.7 x 
1015 div/coulomb 
Input insulation - much greater than 
1017 ohms. 
Input power--110/220 v, 50/60 cps, 
20 w. 
Write for complete product literature. 

THE ELECTRO-MECHANICAL DEVELOPMENT CO. 
A Subsidiary of Coleman Instruments Corporation 
42 Madison Street * Maywood, Illinois 60154 

1366 

THE ELECTRO-MECHANICAL DEVELOPMENT CO. 
A Subsidiary of Coleman Instruments Corporation 
42 Madison Street * Maywood, Illinois 60154 

1366 

From the viewpoint of the academic 
scientist, Arthur J. Samuels (Hunter 
College). Discussion. 

Luncheon and Address. A talk about 
talk: some barriers to communication, 
M. W. Thistle (National Research 
Council of Canada). 

Vice-Presidential Address of Section 
T. Foster Mohrhardt (National Agri- 
cultural Library, Washington, D.C.) 
will preside. Who speaks for science?, 
Wallace R. Brode (past president of 
AAAS; vice president for Section T). 

National Association of 
Science Writers 

Sunday 27 December 

Business Meeting and Address. Mar- 
tin Mann (Thomas Y. Crowell Co., 
New York, New York) will preside. 
Speaker: Percy H. Tannenbaum (Uni- 
versity of Wisconsin). 

Awards. Annual dinner and an- 
nouncement of AAAS-Westinghouse 
Science Writing Awards. 

Statistics 

Vice-Presidential Address of Section 
on Statistics (U). Daniel B. Delury 
(University of Toronto) will preside. 
The rise and fall of the principle of 
the arithmetic mean, Churchill Eisen- 
hart (National Bureau of Standards; 
vice president for Section U). 

American Statistical Association 

The Association is a cosponsor of 
Section U's entire program. 

BIO (Biomedical Information- 
Processing Group) Association for 
Computing Machinery 

Sunday 27 December 

Classification Techniques in Medical 
Diagnosis. Symposium, joint program 
of BIO and section on Statistics (U). 
Arranged by Max A. Woodbury who 
will also preside. Medical diagnosis by 
computer using analog and digital in- 
put, Homer Warner (University of 
Utah). Differential diagnosis of hema- 
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Reflecting recent 
theory and research... 
TAXONOMIC BIOCHEMISTRY 
AND SEROLOGY 

Edited by CHARLES A. LEONE, 
University of Kansas, with 66 Contributors 

[] An outstanding collection of papers first pre- 
sented at the International Conference on Taxo- 
nomic Biochemistry, Physiology, and Serology 
held at the University of Kansas, September 
1962. Starting with the foundation of system- 
atics, the papers review the relationship of ex- 
perimental biology to taxonomy, and include a 
series of studies of comparative biochemistry 
and comparative serology. 1964. 728 pp., illus. 

$16.50 

WOOD AND CELLULOSE 
SCIENCE 

ALFRED J. STAMM, North 
Carolina State of the i 

University of North Carolina 
at Raleigh 

] This pioneering sourcebook 
is the first to fully treat the 
physical and chemical aspects 
of wood, the interrelation- 
ships of physical properties, 
and the common physical 
handling and processing meth- '; | ods. Pointing the way to new .i _i. 
products and new processes, 

: 

it relates the results of current 
research to the problems 
faced by manufacturers and 
their research staffs. 1964. 549 4 
pp., illus. $15.00 

STATISTICS 
IN PHYSICAL SCIENCE 

Estimation, Hypothesis Testing, 
and Least Squares 

WALTER CLARK HAMILTON, 
Brookhaven National Laboratory 

3 This concise book presents statistical methods 
in a form which can be readily and confidently 
put to use by the laboratory scientist. Assuming little experience in the field, book progresses 
from basic statistical concepts through theory of estimation in the multivariate systems to a 
consideration of special topics. 1964. 230 pp., 
illus. $10.00 

SOLVOLYSIS MECHANISMS 
EDWARD R. THORNTON, 
University of Pennsylvania 

O A major contribution to the field, this book 
surveys the important ideas generated by the 
study of simple solvolysis mechanisms. Principle 
attention is focused on simple displacements at 
saturated carbon. The theoretical material pro- vides concise discussions of the collision and 
transition state theories, partition functions, and 
molecular orbital calculations. Each chapter 
ends with a brief discussion of pertinent refer- 
ences for further study. 1964. 258 pp. $7.00 

ASTROPHYSICS: THE 
ATMOSPHERES OF THE 
SUN AND STARS 

LAWRENCE H. ALLER, 
University of California, 

Los Angeles 
EI Second Edition of this 
popular book covers the fun- 
damentals of astrophysics, 
along with recent develop- 
ments in the field. There are 
greatly expanded sections on 
basic physics, solar phenome- 
na, and solar-terrestrial rela- 
tionships. Book highlights cur- 
rent problems and the role of 
the new tools of space re- 
search in solving them. 2nd 
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and G. Stanley Woodson (University of 
Michigan). 

Biometric Society 
(Eastern North American Region) 

Tuesday 29 December 

Estimation of Biological Populations. 
Part I. Symposium, joint program of 
the Biometric Society (ENAR) and the 
American Fisheries Society, cosponsored 
by sections on Statistics (U) and Zool- 
ogy (F). Arranged by Douglas S. Rob- 
son (Cornell University). Kenneth D. 
Carlander (Iowa State University of 
Science and Technology). Some vital 
statistics for a population of the chest- 
nut lamprey in a Michigan river, James 
D. Hall (Oregon State University). The 
influence of trout predation on the 
population dynamics of the crayfish, 
Walter T. Momnot. Agreement among 
independent estimates of trout popula- 
tions in a small lake, Roger P. AuClair 
and Robert S. Rupp (Maine Depart- 
ment of Inland Fisheries and Game). 
Schooling and population estimates, J. 
E. Paloheimo (Fisheries Research Board 
of Canada). Schooling as a factor un- 
derlying heterogeneity in length com- 
positions of samples of fish populations, 
L. M. Dickie (Fisheries Research Board 
of Canada). 

Estimation of Biological Populations. 
Part II. Daniel B. Delury will preside. 
Estimate of annual mortality when 
marked individuals can be identified 
without recapture, Richard Cormack 
(University of Washington). On esti- 
mating a misclassification matrix and 
its inverse, W. Scott Overton (Emory 
University). Statistical tests of the tag- 
recapture model, Douglas S. Robson 
(Cornell University). Estimating popu- 
lation density from cursory, incomplete 
counts, William R. Hanson (California 
State College at Los Angeles). Finding 
the standard deviation of a sex or age 
ratio formula by the use of Deming's 
equations, George H. Kelker (Utah 
State University). 

Institute of Mathematical Statistics 

The Institute is a cosponsor of Sec- 
tion U's program. 
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When you need electrodes, check Fisher Scientific's 
all-new line-every electrode is made by Fisher, indi- 
vidually tested by Fisher, and guaranteed by Fisher. 
They can be used with any modern direct-reading pH 
meter calibrated with zero potential at pH 7. Fisher 
Full-Range glass electrodes can be used over the full 
pH range of 0-14 and over a temperature range from a 
frigid -5?C to a boiling 100?C. A comprehensive, 
12 page illustrated booklet furnishes full information 
on Fisher's new line of electrodes. Write today for 
your free copy of FS-265. Fisher Scientific Company, 
139 Fisher Building, Pittsburgh, Pennsylvania 15219. 

J-401 

When you need electrodes, check Fisher Scientific's 
all-new line-every electrode is made by Fisher, indi- 
vidually tested by Fisher, and guaranteed by Fisher. 
They can be used with any modern direct-reading pH 
meter calibrated with zero potential at pH 7. Fisher 
Full-Range glass electrodes can be used over the full 
pH range of 0-14 and over a temperature range from a 
frigid -5?C to a boiling 100?C. A comprehensive, 
12 page illustrated booklet furnishes full information 
on Fisher's new line of electrodes. Write today for 
your free copy of FS-265. Fisher Scientific Company, 
139 Fisher Building, Pittsburgh, Pennsylvania 15219. 

J-401 

Electrode production and testing at Fisher/Pittsburgh Electrode production and testing at Fisher/Pittsburgh 

F FISHER SCIENTIFIC 
World's Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 

Complete stocks in these locations: Atlanta * Boston * Chicago * Fort Worth * Houston - New York 
Philadelphia * Pittsburgh * St. Louis * Union, N. J. * Washington * Edmonton . Montreal ? Toronto 
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SUPERIOR SENSITIVITY 
Full scale deflection produced by 
.0001 mg/ml Quinine Sulfate, when 
operating with 20 m,z resolution with 
noise level of less than 0.1 of total 
signal 
SIGNIFICANT RESOLUTION 
1 m/t capability provides data nor- 
mally obscured 

MODULAR DESIGN 
Complete accessibility and compo- 
nent interchangeability 
OPTICAL PRECISION 
Farrand Master Grating replicas.. 
F/3.5 optical beam throughout 
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Compare before you buy. Send your sample for free comparative analysis. 

IF f PIF'^iTl7f OOPTICAL Bronx Boulevard and East 238th St. 
U Ill U I SJUU\yj CO., INC. Bronx, N. Y. 10470 * 212-FA 4-2200 
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Worth 

writing 
for 
ADM-70, "Microchemical 
and Instrumental Anal- 
ysis" describes tech- 
niques for identifying 
particulate contaminants, 
using Millipore filters, in 
optical and electron mi- 
croscopy, microchemical 
spot tests, ring oven anal- 
ysis, infrared and ultra- 
violet absorption spectros- 
copy, flame photometry, 
radio-activity analysis and 
other related methods. To 
get a copy of this manu- 
al, write to 

Mlilipore 
FILTER CORPORATION 

145 Ashby Rd., Bedford, Mass. 
Millipore? filters are cellulose 
plastic porous membranes made in 
twelve pore-size grades from 8 
microns down to 10 millimicrons. In 
microfiltration or analysis, all matter 
larger than the filter pore size is 
screened from fluids and retained 
on the filter surface. 
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LARGE ANIMAL 

RESPIRATOR 
MODEL 607 is designed for use with 
laboratory mammials such as dogs, cats, etc. 
It is a positive-pressure, positive-displace- 
ment pump, and is driven by an electroni- 
cally-controlled, variable-speed motor. Vol- 
ume is adjustable up to 750 cc. Rates from 
7 to 50 strokes/minute can be changed 
stcplessly while in operation. ...... S450.00 
MODEL 607-D Dual Phase Respirator 

$525.00 
All prices f.o.b. Dover, Mass. 

Write for, Bulletin 607 and Catalog 

HARVARD APPARATUS CO., INC. 
Dover, Mass., U.S.A. 02030 

(a non-profit organization) 
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Academy Conference 

Sunday 27 December 

Business Meeting. J. Teague Self 
(president, Academy Conference) will 
preside. Reports of officers and com- 
mittees. Discussion of Academy pro- 
grams and problems. Election of of- 
ficers. Special program: The Academy 
executive duties and functions. The 
salaried, full-time executive. John H. 
Melvin (Ohio Academy of Science). 
The non-salaried, part-time executive, 
Richard G. Beidleman (Colorado-Wy- 
oming Academy of Science). 

Academies of Science between Meet- 
ings, I. Teacher Certification. Karlem 
Riess (Tulane University) will preside. 
The problems of teacher certification 
on a nationwide basis. The role of an 
academy of science in teacher certifica- 
tion, Ted F. Andrews (Kansas State 
Teachers College). 

Academy Conference Dinner and 
Presidential Address. Gerald Acker 
(past president, Academy Conference) 
will preside. Presentation of distin- 
guished service awards. New horizons, 
J. Teague Self. 

Monday 28 December 

American Junior Academy of Science 
Program. Robert C. Fite (Oklahoma 
State University) will preside. Analysis 
of Caucasian-Christian influence at West 
Des Moines Indian burial, Kevin R. 
Binns (Des Moines High School, Des 
Moines, Iowa). Prejudice and insecur- 
ity, Bonnie Jeanne Tinker (Des Moines 

High School, Des Moines, Iowa). Cre- 

ativity in writing, Donna Rabin (Fair 
Lawn High School, Fair Lawn, New 

Jersey). Photo effects on the behavior 
of human spermatozoa, Perry M. Nealis 
(Columbus High School, Marshfield, 
Wisconsin). The function of thyroid 
hormones, Joseph W. Bell, Jr. (Robert 
E. Lee High School, Springfield, Vir- 
ginia). The effect of an increased level 
of brain serotonin on learning ability 
of white mice, Carolyn Sue McCrory 
(Natchitoches High School, Natchi- 
toches, Louisiana). Sensitivity mechan- 
isms in the sensitive pea, Cassia nicti- 
tans, Mary Ann Lawrence (Mena High 
School, Mena, Arkansas). The theory 
and construction of a freon bubble 
chamber, Billy Joe Fornero (Texarkana 
High School, Texarkana, Arkansas). 
See with sound, Larry D. Flatt (Cen- 
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The Program and Activities of the 
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Water Baths & 

Incubators... 
Now get fast delivery, at low factory prices 
of high or low temperature water bath! 
and refrigerated, carbon dioxide incubators: 

O WATER BATHS have accurate, simple 
temperature control from 0? to 125?C 
within 0.2?C. Standard 300 series anc 
400 series baths include drain and con 
stant level valves, for which you woulc 
expect to pay many extra dollars! Con 
struction is entirely of stainless steel. 
Series 300 baths feature gentle, motoi 
driven stirrer action for uniform liquid 
circulation. As for bulletin WB-145. 

O INCUBATOR models are available with 
controlled temperatures from 0? to 60?C, 
within 0.2?; carbon dioxide tension, 0 tc 
20%; adjustable relative humidity, tc 
98% and fluorescent lighting! Sizes vary 
from one cubic foot to 25 cubic feet with 
adjustable shelving included. CO2 Incuba- 
tors have built-in Auto CO2NTROL for 
rapid tension recovery after frequent door 
openings. Ask for bulletin 1-81. 

WRITE FOR 160-PAGE CATALOG 

HOTPACK (CANADA) LTD. 
385 Phillip Street, North 

Waterloo, Ontario 
or HOTPACK CORP. PHILA.,PA.19135 

SEE US AT AAAS BOOTH #64 
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Recorders 
Choice of one to six recording chan- pedance pneumography; plethysmogra- 
nels, 12 fixed-speed or continuously phy,rheography; muscle pull-smooth, 
variable speed chart drive, rectilinear skeletal, cardiac; gut motility; pressure; 
or curvilinear ink writing. Operational blood pressure-direct and indirect; 
simplicity of all E & M precision equip- blood flow; circulation times; oxygen 
ment permits immediate use by per- tension; pulse -rate, contour, velocity; 
sonnel untrained in electronics. electrocardiography; heart rates; heart 

sounds; electroencephalography; rheo- 
Transducers encephalography; glandular secretions; 
E & M provides Transducers for galvanic skin response; temperature; 
respiration-rate, depth; air flow; im- electromyography; and others. 

E & M INSTRUMENT CO., INC. 
Box 14013 * 6030 England Street * Houston, Texas 77021 

Instrumentation for Research and Education 

Send for 32 page, fully-illustrated catalog, #105. 

1370 

E & M's Newest Pressure Transducer 
The Linear-CoreT"' Model P-1000 

The first in a wholly new series of force and pressure transducerS 
is now available, featuring wide range, low volume displacement 
and a high overload factor. It reduces the per channel cost of 
pressure recording, since no pre-amplifier is required. Designed 
to operate into the PHYSIOGRAPH, the Linear-CorerS Model P-1000 
provides maximum sensitivity of 4 mm. Hg/cm pen deflection. The 
overall range is from -200 to over 1000 mm.Hg. Volume displace- 
ment: 0.7 mm' per 100 mm.Hg. Maximum overload: 4000 mm.Hg. 
Internal calibration: 10 and 100 mm.Hg. Linearity and hysteresis: 
?0.5% of selected range. E & M Instrument Co., Inc., 6030 
England St., Houston, Texas 77021. 

2 Channel Impedance Rheograph 
For Many Applications 

The new E & M Impedance Rheograph is a 2- 
channel transducer/preamplifier for measurement 
of pulsatile changes in human and animal blood 
volume. Records through the E & M Physiograph 
or suitable hi-gain recorder. This versatile, bat- 
tery-powered unit is also used in Rheoencephalo- 
graphy, Blood Flow Studies, Plethysmography, 
Impedance Pneumography, Pulse Wave Form 
Analysis and other applications. Write E & M 
Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021. 

THE MITOCHONDRION 
A. Lehninger, Johns Hopkins University 

263 Pages Cloth S9.00 

MOLECULAR BIOLOGY OF THE GENE 
J. D. Watson, Harvard University 

400 Pages Ready March 

THE BIOSYNTHESIS OF MACROMOLECULES 
V. Ingrain, Massachl.setts In stitulte of Technology 

188 Pages Ready December 

ENERGY OF THE LIVING CELL 
A. Lehninger, Johns Hopkins Unive?rsity 

160 Pages Ready January 

TETRAPYRROLE BIOSYNTHESIS AND 
ITS REGULATION 

J. Lascelles, Oxford University 
Cloth S7.00 144 Pages 

ELECTRONS AND CHEMICAL BONDING 
H. Gray, Colhntmbia University 

224 Pages Paper S3.95 

ORGANIC REACTION MECHANISMIS 
R. Brerlow, Col/nmbia University 

200 Pages Ready March 

W. A. BENJAMIN 
ONE PARK AVENUE NEW YOIRK N.Y. 10016 

Unmatched: 
* Versatility 
* Reliability 
* Simplicity of operation 

THE 

PHYSIOGRAPH 
the complete physiological 

recording system 
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RESEARCH QUALITY 
RADIOCHEMICALS 
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SPECIFIC 
COMPOUND ACTIVITY 

(mc/mM) 

D-Arabinose- -C14 1-5 
D-Arabinose-C 14 (U) 1-5 
Erythritol-C14 (U) 2-4 
D-Fructose-C14 (U) 2-4 
D-Fructose-C14 (U) 50-100 

(High specific activity] 
D-Galactose-1-C14 2-4 
D-Galactose-1-C14 20-30 

IHigh specific activity] 
D-Glucose-C 14 (U) 2-4 
D-Glucose-C 14 (U) 50-150 

[High specific activity] 
D-Glucose-1-C14 2-4 
D-Glucose- -C 14 20-30 

[High specific activity] 
D-Glucose-2-C14 1-4 
D-Glucose-2-C14 20-30 

[High specific activity] 
D-Glucose-6-C14 2-4 
D-Glucose-6-C14 20-30 

[High specific activity] 
D-Glucose-6-T 100-500 
D-Glucose-6-T [High specific activity] > 1000 
D-Glucose-C14 (U)-6-phosphate 2-4 
D-Glucose-C14 (U)-6-phosphate 50-150 

[High specific activity] 
D-Glucose-1-C14-6-phosphate 2-4 
myo-lnositol-C14 (U) 10-50 
Lactose-1-C14 4-12 
Maltose-C14 (U) 4-10 
Maltotriose-C14 (U) 100-250 
D-Mannitol-1-C14 10-30 
D-Mannose-C14 (U) 2-5 
D-Mannose-l-C14 1-4 
D-Mannose-1-C14 20-35 

[High specific activity] 
D-Mannose-2-C14 1-3 
Methyl-(ca-D-gluco-C14) 2-150 

pyranoside (U) 
Potassium D-gluconate-6-T 100-250 
Potassium D-glucuronate-C14 (U) 2-5 
Potassium D-glucuronate-6-C14 2-5 
D-Ribose-C14 (U) 2-4 
D-Ribose-1-C14 2-4 
D-Ribose-l-C14 15-30 

[High specific activity] 
Sodium D-gluconate-C14 (U) 2-6 
Sodium D-gluconate-l-C14 2-5 
Sodium D-gluconate-6-C14 1-4 
Sorbitol-C14 (U) 5-10 
Sorbitol-1-C14 2-5 
L-Sorbose-C14 (U) 2-4 
Starch-C14 (U) 2-50 ,c/mg 

[Tobacco leaf; amorphous] 
Sucrose-C14 (U) 5-15 
Sucrose-C14 (U) 150-200 

[High specific activity] 
D-Xylose-C14 (U) 1-4 

Data sheets available on request for 
every compound. Please write for cur- 
rent schedules containing complete 
radiochemical listings and information. 
Or call 312 827-4456 collect. 
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NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 
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rents, and turbidity. This "semi-porta- 
ble" tower represents a marked de- 
parture from conventional design. The 
large concrete anchor blocks can be 
removed and the tower floated to a 
different location. The design is eco- 
nomical both in construction and in 
maintenance and operation. 

The detailed proposals for coopera- 
tion on individual, institutional, and 
governmental levels are included in 
the final report of this planning meet- 
ing submitted to the Japanese Society 
for the Promotion of Science and to 
the National Science Foundation. Per- 
sons interested in participating in this 

program may request copies of the 
final report from the Office of Inter- 
national Science Activities, National 
Science Foundation, Washington, D.C., 
20550. Proposals have already been 
submitted to the official Japanese and 
American committees for the exchange 
of four oceanographers under this pro- 
gram. It is hoped that this report of 
the success of this meeting will en- 

courage many oceanographers to ac- 

tively participate in the United States- 

Japan Cooperative Science Program. 
MARGARET K. ROBINSON 

Scripps Institution of Oceanography 
La Jolla, California 

Forthcoming Events 

December 

15-18. High Energy Astronomy, symp., 
Univ. of Texas, Austin. (Office of Aero- 
space Research, 4th and Independence 
Avenue, SW, Washington, D.C. 20233) 

15-18. Relativistic Astrophysics, symp., 
Univ. of Texas and Southwestern Center 
for Advanced Studies, Austin. (Mrs. J. 
Wardlaw, Dept. of Physics, Physics Bldg. 
438, Univ. of Texas, Austin 78712) 

16-21. Inter-American Congr. of Psy- 
chology, 9th annual, Miami, Fla. (V. D. 
Sanua, Yeshiva Univ., 110 W. 57 St., 
New York 10019) 

20-24. Theoretical and Applied Mechan- 
ics. congr., Kanpur, India. (M. K. Jain, 
Indian Inst. of Technology, Kharagpur) 

21-23. American Physical Soc., Berke- 
ley, Calif. (W. Whaling, California Inst. of 
Technology, 1201 East California St., Pas- 
adena) 

21-23. Biology of Marine Microorgan- 
isms, conf., Univ. of California, Berkeley. 
(R. Newton, Letters and Science Exten- 
sion, Univ. of California, Berkeley 94720) 
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ley, Calif. (W. Whaling, California Inst. of 
Technology, 1201 East California St., Pas- 
adena) 

21-23. Biology of Marine Microorgan- 
isms, conf., Univ. of California, Berkeley. 
(R. Newton, Letters and Science Exten- 
sion, Univ. of California, Berkeley 94720) 

rents, and turbidity. This "semi-porta- 
ble" tower represents a marked de- 
parture from conventional design. The 
large concrete anchor blocks can be 
removed and the tower floated to a 
different location. The design is eco- 
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The detailed proposals for coopera- 
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governmental levels are included in 
the final report of this planning meet- 
ing submitted to the Japanese Society 
for the Promotion of Science and to 
the National Science Foundation. Per- 
sons interested in participating in this 

program may request copies of the 
final report from the Office of Inter- 
national Science Activities, National 
Science Foundation, Washington, D.C., 
20550. Proposals have already been 
submitted to the official Japanese and 
American committees for the exchange 
of four oceanographers under this pro- 
gram. It is hoped that this report of 
the success of this meeting will en- 

courage many oceanographers to ac- 

tively participate in the United States- 

Japan Cooperative Science Program. 
MARGARET K. ROBINSON 

Scripps Institution of Oceanography 
La Jolla, California 

Forthcoming Events 

December 

15-18. High Energy Astronomy, symp., 
Univ. of Texas, Austin. (Office of Aero- 
space Research, 4th and Independence 
Avenue, SW, Washington, D.C. 20233) 

15-18. Relativistic Astrophysics, symp., 
Univ. of Texas and Southwestern Center 
for Advanced Studies, Austin. (Mrs. J. 
Wardlaw, Dept. of Physics, Physics Bldg. 
438, Univ. of Texas, Austin 78712) 
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26-29. Society of Systematic Zoology/ 
American Soc. Zoologists/Herpetologists' 
League, annual, Univ. of Tennessee, 
Knoxville. (J. G. Rozen, Jr., Dept. of 
Entomology, SSZ, American Museum 
Natural History, Central Park West and 
79th St., New York, N.Y.; A. G. Richards, 
ASZ, Dept. of Entomology, Univ. of Min- 
nesota, St. Paul 55101; J. M. Legler, HL, 
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Dept. of Zoology, Univ. of Utah, Salt 
Lake City) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, Montreal, 
Canada. (R. L. Taylor, AAAS, 1515 Mas- 
sachusetts Ave., NW, Washington, D.C. 
20005) 

Dept. of Zoology, Univ. of Utah, Salt 
Lake City) 

26-31. American Assoc. for the Ad- 
vancement of Science, annual, Montreal, 
Canada. (R. L. Taylor, AAAS, 1515 Mas- 
sachusetts Ave., NW, Washington, D.C. 
20005) 

The following 45 organizations will 
meet in conjunction with the AAAS an- 
nual meeting in Montreal, Canada, 26-31 
December: 

Academy Conference (J. T. Self, Dept. 
of Zoology, Univ. of Montreal, Montreal) 

Academy of Psychoanalysis (M. Ullman, 
Maimonides Hospital, 4802 Tenth Ave., 
Brooklyn 19, N.Y.) 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle. Bronxville, N.Y. 10708) 

AAAS Commission on Science Educa- 
tion (J. R. Mayor, AAAS, 1515 Mas- 
sachusetts Ave., NW, Washington, D.C. 
20005) 

American Astronautical Soc. (E. van 
Dreist, Director, Space Science Labora- 
tory, North American Aviation, Downy, 
Calif.) 

American Astronomical Soc. (G. C. 
McVittie, Univ. of Illinois Observatory, 
Urbana) 

American Economic Association (H. E. 
English, Private Planning Assoc., 712 Sun 
Life Bldg., Montreal 2) 

American Meteorological Soc. (K. C. 
Spengler, AMS, 45 Beacon St., Boston, 
Mass.) 

American Nature Study Soc. (V. Rock- 
castle, Cornell Univ., Ithaca, N.Y.) 

American Soc. of Naturalists (S. Gran- 
ick, Rockefeller Inst., 66th St. and York 
Ave., New York 10021) 

American Political Science Assoc. (E. 
B. Skolnikoff, Massachusetts Inst. of Tech- 
nology, Cambridge) 

American Soc. of Criminology (W. C. 
Reckless, Dept. of Sociology, Ohio State 
Univ., Columbus) 

American Soc. for Microbiology (S. J. 
Ajl, Director of Research, Albert Einstein 
Medical Center, York and Tabor Rds., 
Philadelphia 41, Pa.) 

American Soc. of Zoologists, Animal 
Behavior and Sociobiology Div. (G. W. 
Barlow, Vivarium Bldg., Wright and 
Healey Sts., Univ. of Illinois, Champaign) 

American Sociological Assoc. (W. E. 
Moore, Russell Sage Foundation, 230 
Park Ave., New York, N.Y.) 

Animal Behavior Soc. (J. P. Scott, Jack- 
son Laboratory, Hamilton Station, Bar 
Harbor, Maine) 

Association canadienne-francaise pour 
l'Avancement des Sciences (M. J. Beau- 
regard, ACFAS, C.P. 6128, Univ. of Mon- 
treal, Montreal) 

Association for Computing Machinery, 
Bio-group (M. Woodbury, New York Univ. 
Medical Center, New York, N.Y.) 

Biometric Soc. (D. S. Robson, Cornell 
Univ., Ithaca, N.Y.) 

Canadian Aeronautics & Space Inst. 
(H. C. Luttman, CASI, 77 Metcalf St., 
Ottawa 4) 

Canadian Assoc. of Geographers (J. T. 
Parry, Morrice Hall, McGill Univ., Mon- 
treal) 

Canadian Assoc. of Physicists (A. C. H. 
Hallett, Dept. of Physics, Univ. of Toron- 
to, Toronto 5) 
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Sage now 
Nematode trapped by 

predacious fungus, offe rs t w o 1Arthrobotrys conoides., 

complete systems for taking 

high quality motion pictures through 

the microscope at time lapse, normal, 

and high speeds 
Sage cinephotomicrographic units are complete systems in which 
microscope, camera, lighting, viewing and vibration isolation are all 
compatible parts of a carefully engineered overall design. They are 
ready-to-work systems that will meet the specific needs of a research 
program and/or provide a standard laboratory tool ready for use in 
a variety of biological and industrial studies. 
Models within each series are available to fit every microscope. 
Send today for complete data on these precision instruments. 
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Canadian Science Fairs Council (H. I. 
Bolker, Pulp & Paper Research Inst. of 
Canada, 3420 University St., Montreal 2) 

Canadian Soc. Zoologists (J. Marsden, 
McGill Univ., Montreal, Canada) 

Ecological Soc. of America (G. M. 
Woodwell, Brookhaven Natl. Laboratory, 
Upton, L.I., N.Y.) 

Engineering Institute of Canada (G. T, 
Page, EIC, 2050 Mansfield St., Montreal) 

Entomological Soc. of Canada (I. S. 
Lindsay, Defence Research Board, 125 
Elgin St., Ottawa) 

History of Science Soc. (J. E. Murdoch, 
Harvard Univ., Cambridge, Mass.) 

Institute of Management Sciences (B. V. 
Dean, Dept. of Management, Case Inst. 
of Technology, Cleveland, Ohio) 

Metric Assoc. (R. P. Fischelis, Ohio 
Northern Univ., Ada) 

National Assoc. of Biology Teachers (R. 
Beidleman, Colorado College, Colorado 
Springs) 

National Assoc. of Science Writers (L. 
S. Zahn, Hill & Knowlton, Inc., 150 E. 
42 St., New York, N.Y.) 

National Council of Teachers of Mathe- 
matics (J. Gates, NCTM, 1201 16th St., 
NW, Washington, D.C.) 

National Geographic Soc. (R. W. Gray, 
NGS, 16th and M Sts., NW, Washington, 
D.C.) 

National Inst. of Social and Behavioral 
Science (D. P. Ray, NISBS, 863 Benjamin 
Franklin Station, Washington, D.C.) 

National Science Teachers Assoc. (A. F. 
Eiss, NSTA, 1201 16th St., NW, Wash- 
ington, D.C. 20006) 

Pharmacological Soc. of Canada (C. W. 
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Eiss, NSTA, 1201 16th St., NW, Wash- 
ington, D.C. 20006) 

Pharmacological Soc. of Canada (C. W. 

Nash, Dept. of Pharmacology, Univ. of 
Alberta, Edmonton) 

Sigma Delta Epsilon (S. C. Stevens, VA 
Hospital, Lincoln, Neb.) 

Society for Computer Science in Biology 
and Medicine (R. S. Ledley, Natl. Biomedi- 
cal Research Foundation, 8600 16th St., 
NW, Silver Spring, Md.) 

Society for Economic Botany (Q. Jones, 
New Crops Research Branch, Plant Indus- 
try Station, Beltsville, Md.) 

Society for General Systems Research 
(J. H. Milsum, Dept. of Electrical Engi- 
neering, McGill Univ., Montreal) 

Society for the History of Technology 
(J. J. Beer, Dept. of History, Univ. of 
Delaware, Newark) 

Society of the Sigma Xi (T. T. Holme, 
Sigma Xi, 51 Prospect St., New Haven, 
Conn. 06511) 

Society of Technical Writers and Pub- 
lishers (G. Marx, Director of Communi- 
cations, Illinois Inst. of Technology, Re- 
search Inst., Chicago) 
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27-29. American Philosophical Assoc., 
Boston, Mass. (L. E. Hahn, Dept. of Phi- 
losophy, Southern Illinois Univ., Carbon- 
dale 62903) 

27-30. American Statistical Assoc., Chi- 
cago, Ill. (D. C. Riley, ASA, 810 18th St., 
NW, Washington, D.C. 20006) 

28-30. American Economic Assoc., an- 
nual, Chicago, Il. (H. F. Williamson, 
AEA, 629 Noyes St., Evanston, Ill.) 

28-30. American Geophysical Union, 
Seattle, Wash. (W. W. Kellogg, Rand 
Corporation, 1700 Main St., Santa Monica, 
Calif. ) 
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28-30. Linguistic Soc. of America, New 
York, N.Y. (A. A. Hill, Post Office Box 
8120, University Station, Austin, Tex.) 

28-30. Western Soc. of Naturalists, 
Univ. of Washington, Seattle. (I. A. Ab- 
bott, Hopkins Marine Station of Stanford 
Univ., Pacific Grove, Calif.) 

30. Scientific Research Soc. of Amer- 
ica, Cleveland. Ohio. (D. B. Prentice, 51 
Prospect St., New Haven 11, Conn.) 

January 

5-7. Glass Formation, Phase Equilibria, 
Nucleation and Crystal Growth, symp., 
Sheffield, England. (D. Hawksworth, Soc. 
of Glass Technology, Thorton, 20 Hallam 
Gate Rd., Sheffield 10) 

5-8. Solid State Physics, 2nd annual 
conf., H. H. Wills Physics Laboratory, 
University of Bristol, England. (Adminis- 
trative Assistant. Inst. of Physics and Phys- 
ical Soc., 47, Belgrave Square, London, 
S.W.1) 

6-8. Industrial Electronics and Control 
Instrumentation, 13th annual conf., Phila- 
delphia, Pa. (E. Weiss, Sun Oil Co., Mar- 
cus Hook, Pa.) 

6-9. Psychopharmacological Conf., 
Czechoslovak Medical Soc., Psychiatry 
Section, Jesenik Spa. (M. Vojtechovsky, 
Budejovicka 800, Pavilion Al, Prague, 
Czechoslovakia) 

8-9. Orthopaedic Research Society, New 
York, N.Y. (R. A. Calandruccio, 869 
Madison Ave., Memphis, Tenn.) 

9-14. American Acad. of Orthopedic 
Surgeons, annual, New York, N.Y. (H. K. 
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Running Kieldahls? 
Make them faster, more accurate 

with HENGAR apparatus 
Hengar Tube (shown above) in flask mouth traps SO2 
fumes, eliminates ammonia infiltration. * Hengar 
Selenized Granules introduce selenium, prevent 
"bumping" during digestion and distillation. ? 
Hengar Weighing Cup Set speeds sample and re- 
agent weighing. * Hengar Digestion-Distillation 
Units can run up to eight precise Kjeldahls each 
hour. Write for literature, and samples of Hengar 
Selenized Granules. 

HENGAR COMPANY 
6825 Greenway Ave., Philadelphia, Pa. 19142 

A division of Henry TROEMNER, Inc, 
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In the field of Research Biochemicals, 

SIGMA 
has no peer! 

Sigma is prolal)ly the Only consistent source of 

Reagents carefully analysed in our own Labora- 
tories. (It might surprise you to learn that the 
vast majority of research reagents sold by miost 
other dealers, are not assayed or even identified by 
those dealers-contralry to their advertised claims.) 

Sigma is probably the only dealer that offers such 
an unlimited guarantee of satisfaction, that we will 

replace or refund for any reagent at any time that 
it is found to be unsatisfactory-regardless of age, 
cause, or cost! 

It must be a Pleasure to do Business with Sigma! 

Write for Catalog. 

For 

VENOM 
Be sure to call Sigma. 

We are accumulating what we hope will become 
the World's most complete stocks of Venomi and 
Venom Fractions at the iimost reasonable prices. 

YOUR ASSISTANCE would be appreciate(l in 

helping us contact dependable basic suppliers of 

any venom species. 

Telephone Collect (Charges Reversed) from Anywhere 
in the World, to place your orders or simply to discuss 
matters of interest to you. 

ORDER DIRECT TELEPHONE COLLECT 
from ANYWHERE in the WORLD 

Day, Station to Station, 

PRospect 1-5750 

Night, Person to Person, 
Dan Broida, WYdown 3-6418 

TWX (Teletype) Day or Night: COLLECT-314-556-0594-U 
TELEGRAM: SIGMACHEM, St. Louis, Mo. 

The Research Laboratories of 

E31 I I A/C E M CHEMIL C O M PANY 
3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 

0~~ ~ _0 _ 

No competitor has it. Only we have it. It's 
our guarantee. And, it tells you Scientific 
Industries' skilled r & d staff, in our modern 
manufacturing facilities, produce the finest 
instruments in existence today. How else 
could we afford this little extra? Look into 
it soon, at your nearest dealer. 

Scientific Industries Inc. 
Dept. S1264 220-05 97th Avenue 
Queens Village 29, New York 

All Instruments guaranteed for 90 days; microgasometer for 1 year 
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Distributed in the United Kingdom through 
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng. 

Phone RENown 5823 (Reverse Charges) 
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MEASURE 
Load - Displacement - Pressure - Hardness - 

Strain * Surface Tension - Spherical Radius 
With A Statham Universal Transducing Cell 

MEASURE 
Load - Displacement - Pressure - Hardness - 

Strain * Surface Tension - Spherical Radius 
With A Statham Universal Transducing Cell 

The Basic Cell The Statham Universal Transducing Cell is a precise 
strain gage transducer for measuring small forces and small displace- 
ments. Used with special accessories, the Cell becomes the basic 
element in a versatile, modular system capable of measuring a wide 
variety of physical parameters. 

The Cell is available as either a bi-directional or uni-directional 
instrument. Force ranges are +60 grams and --30 grams. Displace- 
ment ranges are +0.12 mm and ?0.06 mm. 

High Output, High Accuracy The Universal Transducing Cell provides 
a full scale output of 0.1 volt with 6 volts excitation. Accuracy is 
better than ?0.15%/o full scale. 
Accessories for Versatility When the Statham Universal Transducing 
Cell is combined with specially designed transducing modules (meas- 
urement accessories) and electronic readout modules, it becomes an 
economical and flexible modular measuring system. 

ACCESSORIES for use with the Universal Transducing Cell 
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LOAD CELL Ranges from 
?-0.25 through ?50 lbs., 
and 0-0.5 through 0-100 
Ibs. $75.00 each. 

LOAD CELL Ranges from 
?-0.25 through ?50 lbs., 
and 0-0.5 through 0-100 
Ibs. $75.00 each. 

DISPLACEMENT Ranges 
from +?0.01 through ?0.1 
inch, and 0-0.01 through 
0-0.1 inch. $50.00 each. 

DISPLACEMENT Ranges 
from +?0.01 through ?0.1 
inch, and 0-0.01 through 
0-0.1 inch. $50.00 each. 

READOUT SYSTEMS Pro- 
vide all electronics required 
for high accuracy readout 
of Cell and accessory heads. 
Systems from $150.00 each. 

READOUT SYSTEMS Pro- 
vide all electronics required 
for high accuracy readout 
of Cell and accessory heads. 
Systems from $150.00 each. 

PRESSURE Ranges from 
0-0.05 through 0-5000 
psig. From $25.00 each. 

PRESSURE Ranges from 
0-0.05 through 0-5000 
psig. From $25.00 each. 

MICRO-SCALE With three hooks for reducing Universal 

Transducing Cell's force range by factors of 2, 5, and 
10. $25.00. 

MICRO-SCALE With three hooks for reducing Universal 

Transducing Cell's force range by factors of 2, 5, and 
10. $25.00. 

For complete information write: 
Statham Instruments, Inc.,( 

12401 West Olympic Boulevard, Los Angeles 64, California 

For complete information write: 
Statham Instruments, Inc.,( 

12401 West Olympic Boulevard, Los Angeles 64, California 

Hart, AAOS, 29 E. Madison, Chicago 2, 
Ill.) 

11-14. Civilian and Military Uses of 
Aerospace, conf., New York, N.Y. (I. B. 
Laskowitz, New York Acad. of Sciences, 2 
E. 63 St., New York) 

12-14. Reliability and Quality Control, 
symp., Miami, Fla. (H. D. Hulme, West- 
inghouse R&D Center, Bldg. 601-1346, 
Churchill Boro, Pittsburgh, Pa.) 

12-15. Crustacea, symp., Cochin, India. 
(Marine Biological Assoc. of India, Marine 
Fisheries P.O., Mandapam Camp, S. India) 

14. American Genetic Assoc., Washing- 
ton, D.C. (W. R. Singleton, Biology Bldg., 
Univ. of Virginia, Charlottesville) 

18-20. Solar Radiation Simulation, 
intern. conf., Los Angeles, Calif. (H. F. 
Sander, Inst. of Environmental Science, 34 
S. Main St., Mount Prospect, 111.) 

19. Cor Pulmonale, New York Heart 
Assoc., annual medical conf., New York, 
N.Y. (NYHA, 10 Columbus Circle, New 
York 10019) 

19-20. Die Design and Press Tooling 
Conf., American Soc. of Tool and Manu- 
facturing Engineers, Hartford, Conn. (M. 
Zapico, Asst. Conf. Director, ASTME, 
10700 Puritan Ave., Detroit 38, Mich.) 

20-22. Instrumentation, College Station, 
Tex. (P. T. Eubank, Chemical Engineering 
Dept., Texas A&M Univ., College Station) 

20-23. National Soc. of Professional 
Engineers, New Orleans, La. (P. H. Rob- 
bins, 2029 K St., NW, Washington, D.C.) 

22. Bibliographical Soc. of America, 
New York, N.Y. (Mrs. H. C. Ralph, P.O. 
Box 397, Grand Central Station, New 
York 10017) 

22-1. Earthquake Engineering, 3rd world 

conf., Auckland and Wellington, New Zea- 

land. (Administrative Secretary, Third 
World Conf. on Earthquake Engineering, 
P.O. Box 5180, Wellington) 

22-23. Blood, annual symp., Detroit, 
Mich. (W. H. Seegers, Dept. of Physiology 
and Pharmacology, Wayne State Univ. 

College of Medicine, Detroit) 
22-23. Hydrocarbon Analysis, symp., 

American Soc. for Testing and Materials, 
Houston, Tex. (ASTM, 1916 Race St., 
Philadelphia 3, Pa.) 

25-26. Fundamental Phenomena in the 
Material Sciences, 3rd annual symp., 
Boston, Mass. (D. B. Fay, Ilikon Corp., 
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25-26. Viruses of Laboratory Rodents, 
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Bidwell, AIAA, 1290 Avenue of the Amer- 
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47 St., New York 10017) 

25-28. Modern Methods of Analytical 
Chemistry, 18th annual intern. symp., 
Baton Rouge, La. (P. W. West. Dept. of 

Chemistry, Louisiana State Univ., Baton 

Hart, AAOS, 29 E. Madison, Chicago 2, 
Ill.) 

11-14. Civilian and Military Uses of 
Aerospace, conf., New York, N.Y. (I. B. 
Laskowitz, New York Acad. of Sciences, 2 
E. 63 St., New York) 

12-14. Reliability and Quality Control, 
symp., Miami, Fla. (H. D. Hulme, West- 
inghouse R&D Center, Bldg. 601-1346, 
Churchill Boro, Pittsburgh, Pa.) 

12-15. Crustacea, symp., Cochin, India. 
(Marine Biological Assoc. of India, Marine 
Fisheries P.O., Mandapam Camp, S. India) 

14. American Genetic Assoc., Washing- 
ton, D.C. (W. R. Singleton, Biology Bldg., 
Univ. of Virginia, Charlottesville) 

18-20. Solar Radiation Simulation, 
intern. conf., Los Angeles, Calif. (H. F. 
Sander, Inst. of Environmental Science, 34 
S. Main St., Mount Prospect, 111.) 

19. Cor Pulmonale, New York Heart 
Assoc., annual medical conf., New York, 
N.Y. (NYHA, 10 Columbus Circle, New 
York 10019) 

19-20. Die Design and Press Tooling 
Conf., American Soc. of Tool and Manu- 
facturing Engineers, Hartford, Conn. (M. 
Zapico, Asst. Conf. Director, ASTME, 
10700 Puritan Ave., Detroit 38, Mich.) 

20-22. Instrumentation, College Station, 
Tex. (P. T. Eubank, Chemical Engineering 
Dept., Texas A&M Univ., College Station) 

20-23. National Soc. of Professional 
Engineers, New Orleans, La. (P. H. Rob- 
bins, 2029 K St., NW, Washington, D.C.) 

22. Bibliographical Soc. of America, 
New York, N.Y. (Mrs. H. C. Ralph, P.O. 
Box 397, Grand Central Station, New 
York 10017) 

22-1. Earthquake Engineering, 3rd world 

conf., Auckland and Wellington, New Zea- 

land. (Administrative Secretary, Third 
World Conf. on Earthquake Engineering, 
P.O. Box 5180, Wellington) 

22-23. Blood, annual symp., Detroit, 
Mich. (W. H. Seegers, Dept. of Physiology 
and Pharmacology, Wayne State Univ. 

College of Medicine, Detroit) 
22-23. Hydrocarbon Analysis, symp., 

American Soc. for Testing and Materials, 
Houston, Tex. (ASTM, 1916 Race St., 
Philadelphia 3, Pa.) 

25-26. Fundamental Phenomena in the 
Material Sciences, 3rd annual symp., 
Boston, Mass. (D. B. Fay, Ilikon Corp., 
Natick Industrial Centre, Natick, Mass.) 

25-26. Viruses of Laboratory Rodents, 

symp., Atlanta, Ga. (R. Holdenried. Natl. 
Cancer Inst., NIH, Bethesda, Md. 20014) 

25-27. American Inst. of Aeronautics 
and Astronautics, New York. N.Y. (J. 
Bidwell, AIAA, 1290 Avenue of the Amer- 

icas, New York 10019) 
25-28. American Meteorological Soc., 

annual, New York, N.Y. (K. Spengler, 
AMS, 45 Beacon St., Boston 8, Mass.) 

25-28. American Society of Heating, 
Refrigerating and Air-Conditioning Engi- 
neers, Chicago, Ill. (R. C. Cross, 345 E. 
47 St., New York 10017) 

25-28. Modern Methods of Analytical 
Chemistry, 18th annual intern. symp., 
Baton Rouge, La. (P. W. West. Dept. of 

Chemistry, Louisiana State Univ., Baton 
Rouge) 

25-28. Cardiovascular Diseases, 2nd 
natl. conf., Washington, D.C. (C. H. Max- 

well, 9650 Wisconsin Ave., NW, Washing- 
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Absorption Type Colored Optical Filter Glass 
Processed in our New Rochelle optical shop in about KnL/I CTjI 3N r 1' IN1151L ]iPJ II1 
100 types for the ultra-violet (from about 250m,), visi- -Desiccated and Lijzid 
ble and infra-red (to about 3000 mam) spectral regions, Plasma, Sera and Serous Fluids 
including Anti-Laser Eye-Protection Filter Plates BG-18. Embryos and Embryo Extracts 

Available in all sizes and thicknesses in commercial Ultrafiltrates 
plate glass finish or with precision optical surfaces. REAGENTS. CHEMICALLY DEFINED 

Can also be furnished as solid bars for the manufac- --Dilte and Concentrate 
ture of tubing for liquid laser excitation. 

Complete sets of all filter types in 2" square size and Synthetic Media-Eagle-HeLa Eagle L. 
Scherer, 199, 703 and all formulas 2mm thickness available from our New Rochelle stock; aland aEarle, Gey, Hanks, each filter set supplied with wooden box. Osgood, Simms, Tyrode and all formulas 

Interference Filter: UV-transmitting filter, #UV-R 250, ENZYMES INDICATORS AMINO 
working on reflection principle, peaked at 250 nm., ACIDS HYDROLYSATES MEDIA 
nearly opaque in visible and infra-red regions. ENRICHMENTS BIOCHEMICALS 

U.S. Importers and Distributors of Jenoer Glass for over 40 years. CARBOHYDRATES 

FISH-SCHURMAN CORPORATION Descriptive Literatare sent /ponl reqelest 
74 Portman Road, New Rochelle, N. Y. 

C-S 
1 ^ 

C 
YSJ 

IDIFCO LABORATORIES 

Fl 
? SchurmorA - DETROIT 1 MICHIGAN USA 

DISPOSABLE CAGES 
!ONOW AT NEW LOW PRICESF! 

RIGID-Needs no SuPPorts of Any Kind 

Here's the best buy in disposable cages on the market! Increased sales 
make new low prices possible. Clear polystyrene units are com- 
pletely disposable-can be incinerated with 1-2% residue. Ideal size 
(111/2" x 71/2" x 5") based on ILAR standards for housing mice. 
Now priced so low that they make costly and time consuming wash- 
ing and sterilizing obsolete and uneconomical. 

Quantity No. Pieces Price 
1 Case 48 pcs. 14.87 (.31 ea.) 

10 Cases 480 pcs. 14.09 (.29 ea.) 
25 Cases 1200 pcs. 13.30 (.27+ ea.) 
50 Cases 2400 pcs. 12.52 (.26 ea.) 

100 Cases 4800 pcs. 11.74 (.24+ ea.) 

.c ull,U-tag *f-Sl, 

shown with #22-D* low-cost 
with deep-drawn food hopper. 

Note: Contract prices available on quantities over 5000 pieces. Rg. US Pat Off 3002492 
Sample Kit available (10 disposable cages and 5 #22-D eg. . at 3002492 
Lids) at $17.25 per case. 

---r- | | -|-- IECONOLAOB division Contact your Econo-Cage distributor for our complete line of cages e c o O n oD i V 
with matching lids-or send for new catalog. I lalb MARYLAND PLASTICS, INC. 

___ _ _ & 1 _ 1 1 1 I ? 9 E. 37th St., N.Y., N.Y. 10016 

REAGENTS and MEDIA 

for 

TISSUE CULTURE 
and 

VIRUS PROPAGATION 

These reagents are prepared and standardized to preserve 
unaltered the properties of the original material and in- 
clude those commonly employed for the slide, roller tube 
and flask culture techniques for propagation and study of 
tissue cells and viruses in ritro. 
D2 A fr T' CATr r n/ XT I A T /r D ~r~rXT 

- 
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Our Digital Data Recording Systems 
are designed with your analytical 
problem in mind, and matched to 
your instrumentation through use of 
superior digital transducers, transla- 
tion and programming equipment. In 
addition, computer subroutines are 
available for use in the set-up of the 
program for your analysis. 

Incorporating a Perkin-Elmer System 
makes greater use of your existing 
computer and instrument facilities. 
Heart of the System is an all-solid- 
state Digital Data Recorder, working 
with appropriate encoding compo- 
nents from our full line of digital 
transducers, and matched to your in- 
strumentation. A complete selection 
of terminal equipment is available. 
Output can be on line, or via punched 
paper tape or punched cards. 

FORTRAN programs are available for 
solving least squares calculations, 
noise smoothing, base-line correc- 
tions, peak position, intensity, and 
integrals. Result? Improved analytical 
results and interpretations. 
For complete product line brochures 
of our Digital Data Recording Sys- 
tems, write Perkin-Elmer Corporation, 
Electronic Products Division, 784 
Main Avenue, Norwalk, Connecticut. 
(203) 847-0411 

PERKIN-ELMER 
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25-29. American Mathematical Soc., 
Denver, Colo. (G. L. Walker, AMS, 190 
Hope St., Providence, R.I.) 

25-29. American Soc. for Testing and 
Materials, steel. meeting, Mexico City, 
Mexico. (H. H. Hamilton, Public Rela- 
tions, ASTM, 1916 Race St., Philadelphia, 
Pa. 19103) 

25-30. American Library Assoc., Wash- 
|ington, D.C. (D. H. Clift, ALA, 50 E. 
Huron St., Chicago, Ill.) 

26. Quasi Stellar Radio Sources, Ameri- 
can Inst. of Physics, New York, N. Y. 
(E. H. Kone, AIP, 335 E. 45 St. New York 
10017) 

26.. Mossbauer Effect Methodology, 
symp., New York, N.Y. (M. Ress, New 
England Nuclear Corp., 575 Albany St., 
Boston, Mass.) 

27-30. American Group Psychotherapy 
Assoc., annual, San Francisco, Calif. 
(AGPA, Inc., 1790 Broadway, Room 516, 
New York, N.Y. 10019) 

27-30. American Physical Soc., New 
York, N.Y. (K. K. Darrow, Pupin Physics 
Laboratory, Columbia Univ., New York) 

Meeting Notes 

The following are scientific and tech- 
nical meetings scheduled in the U.S.S.R. 
and satellite nations. Similar lists will ap- 
pear reguliarly in this section. In cases 
where no other source of information is 
known, the Academy of Sciences of the 
nation involved is listed. The address of 
the Academy of Sciences of the U.S.S.R. 
is Lenin Prospekt 7, Moscow. 

December 1964 

3-5. Sociological Questions Pertaining 
to the Medical Field, East German Hy- 
giene Soc., symp., Berlin. (German Acad. 
of Sciences, Mohrenstrasse 39, Berlin W.8) 

7-9. Welding, symp., Scientific Soc. for 
Mechanical Engineering, Hungary. (Sci- 
entific Soc. for Mechanical Engineering, 
Szabadsag ter 17, Budapest 5, Hungary) 

15-16. Periodic Functions in Live Mat- 
ter, Czechoslovak Meteorological Soc., 
Prague. (J. Novak, Dermatology Clinic, 
Prague 2, Apolinarska 4) 

December 1964 (dates unknown) 

Theoretical Bases of the Regulation of 
Mineral Nourishment under Controlled 
Conditions, Moscow, U.S.S.R. (Inst. of 
Plant Physiology, Leninskiy Prospekt 33, 
Moscow V-71) 

1964 (dates unknown) 

Animal Blood Group, 9th conf., Czecho- 
slovakia. (Czechoslovak Acad. of Sciences, 
Narodni tr. 3, Prague) 

Czechoslovak-Polish Medical Conf., an- 
nual, Czechoslovakia. (Czechoslovak Acad. 
of Sciences, Narodni tr. 3, Prague) 
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pear reguliarly in this section. In cases 
where no other source of information is 
known, the Academy of Sciences of the 
nation involved is listed. The address of 
the Academy of Sciences of the U.S.S.R. 
is Lenin Prospekt 7, Moscow. 

December 1964 

3-5. Sociological Questions Pertaining 
to the Medical Field, East German Hy- 
giene Soc., symp., Berlin. (German Acad. 
of Sciences, Mohrenstrasse 39, Berlin W.8) 

7-9. Welding, symp., Scientific Soc. for 
Mechanical Engineering, Hungary. (Sci- 
entific Soc. for Mechanical Engineering, 
Szabadsag ter 17, Budapest 5, Hungary) 

15-16. Periodic Functions in Live Mat- 
ter, Czechoslovak Meteorological Soc., 
Prague. (J. Novak, Dermatology Clinic, 
Prague 2, Apolinarska 4) 

December 1964 (dates unknown) 

Theoretical Bases of the Regulation of 
Mineral Nourishment under Controlled 
Conditions, Moscow, U.S.S.R. (Inst. of 
Plant Physiology, Leninskiy Prospekt 33, 
Moscow V-71) 

1964 (dates unknown) 

Animal Blood Group, 9th conf., Czecho- 
slovakia. (Czechoslovak Acad. of Sciences, 
Narodni tr. 3, Prague) 

Czechoslovak-Polish Medical Conf., an- 
nual, Czechoslovakia. (Czechoslovak Acad. 
of Sciences, Narodni tr. 3, Prague) 

Czechoslovak Scientific-Technical Soc., 
conf., Prague. (Czechoslovak Scientific- 
Technical Soc., Central Council, Siroka 
5, Prague 1-Stare Mesto) 

Economic and Administrative Applica- 
tions of Digital Computers, colloquium, 
Hungary. (A. Prekopa, "Bolyai Janos" 
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This unique new approach may 
very well become instrumental in 
solving some of your intricate mi- 
crobiological research problems. 
It can be accomplished with the 
ingeniously designed Reichert 
"ZETOPAN" by simultaneous ap- 
plication of white light and ultra- 
violet illumination supplemented 
by a newly developed fluorescence 
contrast condenser. 
The combined advantages of 
Phase or Anoptral Contrast and 
the fluorescent techniques now 
appear simultaneously in the mi- 
croscopic image. 
Our constant, self-regulating Pow- 
er Supplies for operation of the 
fluorescent light source prolong 
the lifetime of the Osram burner 
and insure a steady arc and in- 
creased light. 
The "ZETOPAN" is a versatile in- 
strument for all microscopic in- 
vestigations of transmitted, re- 
flected, and mixed illumination. 
It is a truly universal research 
microscope / / 

Tlacker 
For particulars or demonstration, write to: 

WILLIAM J. HACKER & CO., INC. 
Box 646, W. Caldwell, N.J., CA 6-8450 (Code 201) 
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Mathematical Soc., Szabadsag ter 17, 
Budapest 5) 

China Electrical Engineering Soc., conf., 
Mukden, Communist China. (Acad. of 
Sciences of China, Peking) 

Electronics, 3rd biennial natl. conf., 
Prague, Czechoslovakia. (Czechoslovakia 
Acad. of Sciences, Narodni tr. 3, Prague) 

International Council for Educational 
Films, 14th annual, Dubrovnik, Yugo- 
slavia. (Yugoslav Acad. of Sciences and 
Arts, Zrinski trg. 11, Zagreb 1, Yugo- 
slavia) 

Methods of Obtaining and Analyzing 
Extra Pure Substances, Moscow, U.S.S.R. 
(Acad. of Sciences of the U.S.S.R.) 

Fracture Reservoir, 3rd all-union conf., 
L'vov, U.S.S.R. (Acad. of Sciences of the 
U.S.S.R.) 

International Union of Geodesy and 
Geophysics, Czechoslovakia. (Czechoslo- 
vak Acad. of Sciences, Narodni tr. 3, 
Prague 1) 

Infectious Disease Conf., Czechoslovak 
Medical Society, Brno. (J. Stejskal, In- 
fectious Diseases Dept., Faculty Pediatric 
Hospital, Cernopolni 22a, Brno, Czecho- 
slovakia) 

Laboratory Technique, 4th annual, 
Chamber of Technology, East Germany. 
(Fachverband Chemiche Technik, Kam- 
mer der Technik, Ebertstrasse 27, Berlin 
W.8, East Germany) 

Principles of Marxist History of Science 
and Engineering, conf., East Germany. 
(East Germany Chamber of Technology, 
Ebertstrasse 27, Berlin W.8) 

Problems of Vibrations of Mechanical 
Systems, U.S.S.R. (Acad. of Sciences of 
the U.S.S.R.) 

Analysis of Nucleic Acids, symp., Bul- 
garia. (Czechoslovak Acad. of Sciences, 
Nardoni tr. 3, Prague I, Czecholovakia) 

Obstetricians-Gynecologists, 12th all- 
union conv., U.S.S.R. (Acad. of Sciences 
of the U.S.S.R.) 

Microelements and Natural Radio- 
activity in Soils, 4th conf., U.S.S.R. (Acad. 
of Sciences of the U.S.S.R.) 

Study of Snow Cover, conf., Tashkent, 
U.S.S.R. (Acad. of Sciences of the 
U.S.S.R.) 

Spectroscopy, conf., Leningrad, U.S.S.R. 
(Acad. of Sciences of the U.S.S.R.) 

Zoologists, 2nd conf., Krasnodarsk, 
U.S.S.R. (Acad. of Sciences of the 
U.S.S.R.) 

1964-65 (dates unknown) 

Physiological Principles of Complex 
Forms of Behavior, conf., U.S.S.R. (Acad. 
of Sciences of the U.S.S.R.) 

Electrophysiology, symp., U.S.S.R. 
(Acad. of Sciences of the U.S.S.R.) 

January 1965 

6-9. Psychopharmacological Conf., 
Czechoslovak Medical Soc., Jesenik Spa. 
(M. Vojtechovsky, Budejovicka 800, Pa- 
vilion Al, Prague, Czechoslovakia) 

January 1965 (dates unknown) 
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0.1 mg. 
0.05 mg. 
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Modifications: weigh below attachments available on all 1 pans, add B to Type No.; 
Explosion proof available on all 1 pans, add A to Type No.; at extra cost. Type SCD diamond 
balance; Type SCH with high weighing chamber; Type SC 300 extended capacity, 

The name Ainsworth is your guarantee 

_ * WRITE FOR CATALOG 

lWM. AINSWORTH & SONS, INC. 
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THE SPECTRA BRIGHTNESS SPOT METER 
measures brightness of small area from any dis- 
tance, used by lighting engineers over the world, 
measures brightness in footlamberts or illumina- 
tion in footcandles. Utilizes optical system, 
vactuum phototube and calibrated microammeter. 
As the first physical photometer it eliminates the 
variable sensitivity of observer's eyes. Standard 
and ultrasensitive models available with choice of 
1 /, /2 or ?4 degree acceptance angle, operating 

on battery or 115 volt ac, measure from 10-4 to 
109 footlamberts; with supplemental lens covers 
areas as small as 0.008 inch. Accuracy better 
than ?+5% of full scale readings. External foot- 
lambert meter, magnesium oxide target for direct 
footcandle readings, tripod, carrying case and 
other accessories available. Write today for 
brochure. 
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This convenient, hand-operated press will 
produce pellets or tablets from almost any 
powdered material, usually without add- 
ing a binder. The press can be equipped 
with interchangeable, stainless steel punch 
and die sets in any of four sizes: 

/a" dia. I?" dia. 3/%" dia. 1/2" dia. 

Ask for Specification 2811 

IpS INSTRUMENT COMPANY 
MOLINE, ILLINOIS 
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1. Shoulder Battery Pack 21/2 lbs.; 200 hours of 
continuous operation. Included in price of 
Standard Model. 
2. Regular Power Supply (95 to 130 volt) 
within 1% for line voltage changes. 
3. External Color Tem perature Meter with iris 
calibrated to read directly in Kelvin units, enable 
the instrument to directly measture Color Tem- 
perature with this supplementary meter. 

PHOTO RESEARCH corp. 
KARL FREVtID, P)residekmi 

837 NORTH CAHUENGA BLVD. 
HOLLYWOOD, CALIFORNIA 90038 
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tern. conf., Moscow, U.S.S.R. (1g. E. 
Tamm, Acad. of Sciences of the U.S.S.R., 
B. Kaluzhskaya 14, Moscow) 

February 1965 

23-25. High Polymer conf., East Ger- 
man Chemical Soc., Magdeburg. (East 
German Chemical Soc., Unter den Linden 
68/70, Berlin W.8) 

March 1965 (dates unknown) 

Calibration, 2nd intern. conf., Leipzig, 
East Germany. (German Acad. of Sciences, 
Mohrenstrasse 39, Berlin W.8) 

Synthetic Fibers, 2nd symp., Weimar, 
East Germany. (H. Klare, Inst. fur Faser- 
stoff-Forschung, Deutsche Akademie der 
Wissenschaften, Kantstrasse 55, Teltlow- 
Seehof, E2st Germany) 

May 1965 

6-9. Rheuniatologists, 9th congr., By- 
doszcz, Poland. (Polish Acad. of Sciences, 
Palace of Culture and Sciences, Dwor- 
kowa 3, Warsaw) 

11-14. Gas Chronmatography, symp., 
East German Acad. of Sciences, Berlin. 
(Unterkommission fur Gas Chroma- 
tographie, Permoserstrasse 15, Leipzig, 
Germany) 

26-29. Electrochemical Methods and 
Principles in Molecular Biology, 2nd 
symp., Jena, East Germany. (Inst. for 
Microbiology and Experimental Therapy, 
German Acad. of Sciences, Mohrenstrasse 
39, Berlin W.8) 

May 1965 (dates unknown) 

Polish Orthopedic and Traumatology 
Soc., congr., Lodz, Poland. (Polish Acad. 
of Sciences, Palace of Culture and Sci- 
ences, Dworkowa 3, Warsaw) 

Computers for Structural Analysis of 
Crystals, Moscow, U.S.S.R. (Acad. of 
Sciences of the U.S.S.R.) 

June 1965 

9-11. Genetics in Ophthlamology, conf., 
Czechoslovak Medical Soc., Brno. (J. 
Vanysek, Eye Clinic, Faculty Hospital, 
Pekarska 53, Brno) 

27-4. Applications of Mathematics in 
the Engineering Sciences, 3rd intern. col- 
loquium, Weimar, East Germany. (H. 
Matzke, Hochschule fiir Architekture und 
Bauwesen, Karl Marx-Platz 2, Weimar) 

28-1. Surgical Congr., Czechoslovak 
Medical Soc., Bratislava. (L. Kuzela, 
M.D.C. Sc., Partizanska 2, Bratislava) 

June 1965 (dates unknown) 

Animal Nutrition and Industrial Feed 
Production, symp., Brno, Czechoslovakia. 
(M. Krska, Research Inst. for Animal Nu- 
trition, Feed Science and Technology, 
Pohorelice, Czechoslovakia) 

History of Medicine, conf., Soc. of the 
History of Medicine, Bucharest, Rumania. 
(J. Gelehrter, Soc. of the History of 
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History of Medicine, Bucharest, Rumania. 
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Medicine, 10, rue Progresului, Bucharest) 

Microwave Communications, 3rd col- 
loquium, Hungary. (Microwave Research 
Inst., Hungarian Acad. of Sciences, Tech- 
nika Haza, Szabadsag ter 17, Budapest 5) 
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PRENTICE-HALES 
RECENT BOOKS 
on... 

1. Oceonographical 
Engineering 

by Robert L. Weigel, University of Cali- 
fornia at Berkeley 

A thorough summary of knowledge of wave forces 
on structures, much of it the author's own work, 
covering wave theory for the engineer. Also included 
are linear and nonlinear theories, including cnoidal 
wave theory with graphs and tables necessary for 
calculations, previously found only in widely scat- 
tered sources. Approximately 550 figures that will 
be useful in design are included illustrating ocean 
temperature, salinity, and density distributions from 
a wide variety of sources. (In the P-H International 
Series in Theoretical and Applied Mechanics) 1964, 
531 pp., $13.50 

2. Science and Ideas 
Edited by Arnold B. Arons, Amherst Col- 
lege, and Alfred M. Bork, Reed College 

This anthology provides an exposure to the intellec- 
tual, philosophical, and humanistic content of scien- 
tific thought for the college student and the general 
reader. It includes in one volume pertinent readings 
previously scattered and relatively technical, some in- 
tensely personal, one whimsical and tongue-in-cheek. 
Emphasizing the history, nature, and limitations of 
scientific thought, this book stresses the interaction 
between science and other aspects of culture. It 
gives coherence and depth by focusing on several 
specific ideas and items. 1964, 278 pp., $3.95 

3. Nuclear Energy in 
Space 

by Erik S. Petersen, California Institute 
of Technology 

A detailed, practical guide to nuclear rocket propul- 
sion, advanced space propulsion, space environment, 
and direct power conversion. Background discus- 
sions, theories, equations, illustrations and practical 
examples complete the material, much of which is 
here published for the first time. It features import- 
ant sample calculations covering all the subsystems 
and actual missions with a nuclear rocket to the 
Moon, Mars, and Venus. Each chapter is followed 
by a series of working problems covering the high- 
lights of the text. (In the P-H International Series in 
Space Technology) 1964, 528 pp., $19.95 

For approval copies, write: Box 903 

PRENTICE-HALL, INC. 
Englewood Cliffs, New Jersey 
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Self-sticking tapes and labels eliminate 
a direct source of personal contami- 
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means of marking laboratory equip- 
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label (use pencil, pen or grease mark- 
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glass, metal or plastic. Labels stick 

tight through autoclave (up to 250 ? ), 

deep freeze (to --70?), or water bath. When no longer needed these tapes 
and labels can be quickly removed leaving no sticky residue. Vinyl Coated - 

available in white or colors. 

See your laboratory or hospital supplier for a 
iL//y( complete selection of Time Tapes and Labels. 

ASBEIS/ PROFESSIONAL TAPE CO., INC. 
J c 0 365MBurlington Avenue * Riverside, Illinois 60546 
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LIMITED RELEASE-U.S. GOVT. SURPLUS 
SNIPERSCOPE 
INFRARED SET(M-3) 
for scientists, gun collectors, naturalists 
Built in 1950 and 1951 by American Optical Co. In 
excellent working condition. Used by our troops for 
observing enemy in total darkness without being 
detected. Suggested uses: medical research, study of 
nocturnal animal life, mineralogy, industrial and med- 
ical research, crime detection. Rare item for gun col- 
lectors. Telescope is 163/4" long; clear aperture of lens 
is 50.4mm. A 5"-diameter filter is attached. Knob 
adjusts focus electrostatically; second knob adjusts 
reticle intensity. Reticle also has vertical and hori- 
zontal adjustments. Canvas carrying case and shoulder 
strap included. Complete unit includes 11" x 14" x 16" 
chest, telescope with RCA 6032 image tube, 20,000V 
power pack with canvas carrying case and shoulder 
straps, IR light source, steel carbine bracket, pistol- 
grip handle with switch control. Formerly highly classi- 
fied. Limited supply. Orig. Govt. cost, $800. Shipping 
wt., approx. 30 lbs. Price $249.50 

- SNIPERSCOPE BATTERY 
;I^P ^B:^ - 1 ;-! Rechargeable 6V power source 
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Typical of Pioneer high quality in 

design and proper selection of ma- 
terials . . . this polyolefin stopcock 
will not freeze or stick, dispensing 
with the need for lubricant. The 
3mm bore throughout permits a 

closely controlled flow. The tapered 
pin holds plug securely in place so 
it cannot become accidentally 
loosened. 
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Neurology Conf., Rumanian Soc. of 
Neurology and Neurosurgery, Bucharest. 
(N. Vasilesco, Soc. of Neurology and 
Neurosurgery, 10, rue Progresului, Buch- 
arest) 

July 1965 

12-18. International Union of Pure and 
Applied Chemistry, 20th congr., Moscow, 
U.S.S.R. (R. Morf, c/o F. Hoffman-La 
Roche, Grenzacherstrasse 124, Basel, 
Switzerland) 

August 1965 

4-7. G. J. Mendel Memorial Symp., 
Czechoslovak Acad. of Sciences, Brno. (M. 
Sosna, Na Cuicisti 2, Prague 6, Czecho- 
slovakia) 

24-29. International Union of the His- 
tory and Philosophy of Science, 11th 
intern. congr., Warsaw and Krakow, Po- 
land. (Polish Acad. of Sciences, Palace of 
Culture and Sciences, Dworkowa 3, War- 
saw) 

27-4. Ionization Phenomena in Gases, 
7th intern. congr., Belgrade, Yugoslavia. 
(Mme. B. Perovic, Boris Kidric Inst. of 
Nuclear Science, P.O.B. 522, Belgrade) 

30-31. History of Science and Its Re- 
lation to Present-Day Planning of Scien- 
tific Research, symp., Krakow, Poland. 
(Inst. of the History of Science and Tech- 
nology, Polish Acad. of Sciences, Nowy 
Swiat 72, Room 19, Warsaw 1) 

30-10. Population, 2nd world conf., 
Belgrade, Yugoslavia. (United Nations 
Population Commission, New York, N.Y.) 

August 1965 (dates unknown) 

Limnology, 16th intern. congr., Poland. 
(Polish Acad. of Sciences, Palace of Cul- 
ture and Sciences, Dworkow.a 3, Warsaw) 

August-September 1965 (dates unknown) 

Soil Erosion Problems, Szczecin and 
Krakow, Poland. (S. Ziemnicki, Meliora- 
tion and Grassland Inst., Lublin, Poland) 

September 1965 

2-5. International Medical Assoc. for 
the Study of Living Conditions and Health, 
4th world congr., Karlovy Vary (Carlsbad), 
Czechoslovakia. (J. Lukas, 18 Apolinarska, 
Prague 2, Czechoslovakia) 

7-11. Hydraulic Research, 1lth congr., 
Leningrad, U.S.S.R. (Acad. of Sciences of 
the U.S.S.R.) 

11-17. Research on Moors, 9th congr., 
Budapest, Hungary. (Hungarian Acad. of 
Sciences, Academiautca 2, Budapest) 

12-25. Speleology, 4th intern. congr., 
Ljubljana, Yugoslavia. (Office of the Edi- 
tor, National Speleology Soc. News, P.O. 
Box 649, State College, Pennsylvania) 

13-18. Foundry, 32nd intern. congr., 
Poland. (Polish Acad. of Sciences, Palace 
of Culture and Sciences, Dworkowa 3, 
Warsaw) 

13-29. International Statistical Inst., 
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from 6?C above 
ambient to 370?C (700?F) 
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Type 2300-invaluable for those labo- 
ratory situations where a single or mul- 
tiple heat source is needed, yet space 
and money are scarce. Ruggedly built 
to withstand hard, continuous usage. 
Takes less than nine minutes to reach 
370?C top temperature (reserve power 
at 370?C is 46%). Perforated stainless 
steel case . . well ventilated . . . long- 
life heating element . . . cast aluminum 

top. Stepless control automatically com- 
pensates for fluctuations in line voltage 
and ambient temperatures. Easily read 
control dial. 3 9/16" dia top plate . . . 
33/4" height. 115v a-c. Price complete 
with 5' cord and 3-prong plug $15.00 

Standard dovetail 
socket welded to back 
of case. Adaotor 
included with 6" long 
aluminum rod for use 
as nonslip handle. 

Write for literature 
and name of nearest 
dealer. w 
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23-25. Polish Soc. of Physicians in 
Internal Medicine, 23rd congr., Krakow, 
Poland. (Polish Acad. of Sciences, Palace 
of Culture and Sciences, Dworkowa 3, 
Warsaw) 

September 1965 (dates unknown) 

Investigations of Mineral-Forming Solu- 
tions and Fusions, symp. Novosibirsk, 
U.S.S.R. (Acad. of Sciences of the U.S.S.R., 
Inst. of Geology and Geophysics, Siberian 
Dept., Novosibirsk, U.S.S.R.) 

Nematology, 8th intern. symp., Ascher- 
sleben, East Germany. (J. van Brande, 
Soc. of European Nematologists, Rijsland- 
bonwhage-school, Coupure links 235, 
Ghent, Belgium) 

Organo-Silicon Chemistry, symp., Prague, 
Czechoslovakia. (Organizing Committee, 
The Symposium, 2 Na Civicisti, Prague 6) 

Industrial Power, conf., East German 
Chamber of Technology, Berlin. (East 
German Chamber of Technology, Ebert- 
strasse 27, Berlin W.8) 

October 1965 (dates unknown) 

Microwire and Resistance Instruments, 
conf., U.S.S.R. (Acad. of Sciences of the 
U.S.S.R.) 

November 1965 

18-20. General Textile Engineering, 
conf., East German Chamber of Tech- 
nology, Leipzig. (Technical Assoc. of Tex- 
tile, Clothing and Leather, Sekretariat, 
Clara-Zetkin-Strasse 115/117, Berlin W.8) 

1965 (dates unknown) 

Actinometry and Atmospheric Optics, 
6th conf., Tartu, Estonia. (Acad. of Sci- 
ences of the U.S.S.R.) 

Invariance in Automatic Control, conf., 
U.S.S.R. (Inst. of Automatics and Tele- 
mechanics, Dept. of Technical Sciences, 
Acad. of Sciences of the U.S.S.R.) 

Bioclimatology Commission, intern. 
conf., Czechoslovak Acad. of Sciences, 
Czechoslovakia. (J. Novak, Dermatology 
Clinic, Prague 2, Apolinarska 4) 

International Brain Research Organiza- 
tion, symp., Hungary. (UNESCO, Place 
de Fontenoy, Paris 7", France) 

Cardiologists, I st all-union congr., 
U.S.S.R. (Acad. of Sciences of the 
U.S.S.R.) 

Chemical Fibers, 2nd symp., East Ger- 
man Chemical Soc., Weimar, East Ger- 
many. (German Acad. of Sciences, Moh- 
renstrasse 39, Berlin W.8) 

Czechoslovak-Polish Medical Conf., an- 
nual, Poland. (Polish Acad. of Sciences, 
Dworkowa 3, Warsaw) 

Problems of the Study of Evaporation, 
Valday, U.S.S.R. (Acad. of Sciences of 
the U.S.S.R.) 

Obtaining and Analysis of Extra-Pure 
Substances, conf., Gor'kiy, U.S.S.R. (Acad. 
of Sciences of the U.S.S.R.) 
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Both Glove Bag and dry box are made to do 
an equal job: provide dry, inert or clean at- 
mospheres. 2R's Glove Bag is faster to 
purge because it starts out flat . . . saving 
time and gas. The polyethylene Glove Bag 
is transparent, light and portable. Folded it 
slips easily into your coat pocket ... ex- 
panded you have up to 18 cu. ft. of clear 
workspace. And most important, you may 
discard it after a single experiment or use 
it over and over again! 
Write For Literature 
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You can machine 
a steel block 
dead square 
on this lathe 

DRINIHG TOO! E- 
Ordinarily these are jobs that can't be done on a conventional 
lathe, unless you've managed to rig up some very unusual features. 
Lathes for the past 150 years have been built to do just one basic 
job, metal turning. 

But you can mill, do layout drilling, indexing, surfacing and 
dozens of other impossible jobs on a Maximat. Maximat was not 
designed as a lathe with attachments, but as a complete multi- 
functional machine tool that marries the common elements of the 
lathe and vertical mill to create a highly practical tool, that has 
greatly enhanced abilities to machine metals. 

In many laboratories and maintenance facilities, you'll find 
Maximats doing a job that ordinarily takes three or four separate 
machines. Yet the cost of a Maximat is comparable with single- 
purpose lathes. 

Before you decide to buy a lathe, mill or a drilling machine, 
you owe it to yourself to investigate Maximat. A new brochure 
illustrates many unusual time-saving setups possible with Maximat. 
Free. Write today to: 

AMERICAN EDELSTAAL INC. (or) CANADIAN EDELSTAAL 

Dept. B-L4, 350 Broadway 47 Granger Ave. 
New York 10013 Scarborough, 

Ontario, Canada 

HENGAR? GRANULES 
prevent "bumping" of boiling liquids 
Two or three insoluble Hengar Granules in the flask 
or test tube prevent superheating, with its erratic and 
dangerous "bumping" vaporization. 

Won't contaminate solution; speeds distillation; pre- 
vents boiling losses; gives sharp fractions; reduces flask 
breakage. 

Two types: Plain, for any lab procedure involving 
boiling; Selenized, for Kjeldahl nitrogen determina- 
tion. Plain: 100 grams $1; 250 grams $1.75; 500 grams 
$2.75. Selenized: 100 grams $2.40; 250 grams $4.90; 
500 grams $7.90. Ask your dealer or write 

HENGAR COMPANY 
6825 Greenway Ave., Philadelphia, Pa. 19142 
Phone (215) 724-0800 . A division of Henry TROEMNER, Inc. 

MdL ECUL#ES 
DNA 

Even though Unimat can turn, drill, mill and saw parts so small you 
need tweezers to handle them, making a molecule, actual size, is 
quite impossible. But molecule models are made in prototype by 
Science Teaching Aids Co., of Pell Lake, Wisconsin, who are famous 
for their DNA "working molecule model". 

Paul Dziulak, biologist (in photo) says, "Our work is very unusual. 
Our biological cell models are made of metals, hard plastics, epoxies. 
Nature seldom makes anything in true round, square or flat shapes. 
That's why we use Unimat in our design shop . . . because of its 
ability to tackle so many unusual jobs in machining, cutting, polish- 
ing impossible shapes." 

Isn't it time to put Unimat to work for you too? 
A special bulletin describing the Science Teaching Aids Co. shop, 

unusual Unimat applications and latest tech literature will be sent 
free on request. 

Write toaay to 

AMERICAN EDELSTAAL INC. (or) CANADIAN EDELSTAAL 

Dept. BB-L4, 350 Broadway 47 Granger Ave. 
New York 10013 Scarborough, 
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Ontario, Canada 

SCIENCE, VOL. 146 

MECHANISMS OF 

HARD TISSUE DESTRUCTION 

Based on a symposium presented at the AAAS 
Philadelphia Meeting, 29 and 30 December 1962. 
AAAS Symposium Volume #75. 

Edited by Reidar F. Sognnaes. 

1963. 776 pages, 480 illustrations, color plate, ref- 
erences, indexes. Price: $13.00. Cash Order Price to 
AAAS Members: $11.00. 

Sponsors: AAAS Sections on Dentistry, Medicine, and 
Zoology; International Association for Dental Re- 
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WHICH 

OSCILLOSCOPE? 
Choosing the right oscilloscope to help solve a measurement problem is some- 
times confusing. The choice seems so large. For example, Tektronix offers over 
fifty different types. 
The choice of an oscilloscope narrows considerably, however, once the applica- 
tion is known. Determining the type which best suits the application then becomes 
a matter of understanding the various features of the oscilloscope. 
To help you better understand oscilloscope features, Tektronix offers you a free 
booklet. The booklet, FUNDAMENTALS OF SELECTING AND USING OSCILLO- 
SCOPES, can be an invaluable aid in furthering your knowledge of oscilloscopes 
and in learning more about how these precision tools might help you in your 
studies of changing phenomena. Also, in addition to explaining oscilloscope 
features, this informative 16-page booklet designates differences in oscilloscope 
types and describes factors affecting validity of waveform displays. 
For your copy of the booklet, please write to Tektronix or use the coupon below. 
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Whether you are lazy or not, you will enjoy saving up to two 
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1. Cell locks itself together-no further manipulation 
2. Pour in single gel solution-no further manipulation 
3. Apply samples directly-no further manipulation 

After running for one hour, remove gel slab. 
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ELUTION-CONVECTION CELL, 
separating grid, face view. 
Strip of the original gel pat- 
tern shown in position for elu- 
tion on the separating grid. 
Collecting tubules below, con- 
taining corresponding compo- 
nents eluted from another 
strip of the same gel pattern. 
Note dye bands not concen- 
trated in the collecting tubules. 
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A BENCH MODEL 
PLANT GROWTH LAB 

E-57 ENVIRONATOR 
The new PERCIVAL Environator is the 

perfect answer to demands for a small yet 
versatile environmental test lab. It is compact 
and portable-only 57 x 32" at the base-yet, 
it has a full 12 cu. ft. testing chamber. It's 
ideal for teaching as well as research. 

Even though compact, the E-57 Environator 
has everything the larger PERCIVAL growth 
labs have. It features a removable thermal 
barrier, consistent air flow, controlled temper- 
ature from 45 to 90?F. and regulated light 
intensity from 200 to 2000 ft. candles. A com- 
plete programming mechanism provides 24- 
hour indicating thermostat control and a 24- 
hour clock for controlling day and night tem- 
perature and photo period. 

Small, versatile and dependable. The E-57 
Environator answers all these demands-and, 
at a low initial cost. For complete information 
mail this coupon today. 

Please send bulletin on the PERCIVAL Environator to: 

Nam e....................................................................................... 

Address........................ ...................... 
City ...........................................Zone............State ................... 

SCEl PERCIVAL REFRIGERATION 
E 

AND MANUFACTURING CO. 
.L --.. ^-N Box 589-S Boone, lowa 

1387 



New 
thermocouple 
calibrating 
facility 
simplifies 
lab 
procedures 
Designed for compatibility of opera- 
tion and appearance, L&N's new 
Thermocouple Calibrating Facility 
conveniently centralizes all functions, 
control and measurement in three 
compact units: 

+ a temperature-control cubicle for 
automatically or manually regulat- 
ing input to the Checking Furnace; 

4the electrically heated Furnace 
itself, which provides a uniform 
heating zone to 2000 F; and 

+ a desk-mounted Type K-3 Poten- 
tiometer Facility, completely 
equipped for precise direct meas- 
urement, or intercomparison, of 
thermocouple emfs. 

You can purchase either the com- 
plete Calibrating Facility, or separate 
units; in either case, all instruments 
and accessories are factory-mounted 
and wired, ready for installation. 

Optional accessories include a cer- 
tified reference-standard platinum 
thermocouple; a convenient refer- 
ence-junction ice bath; and a choice 
of three temperature-equalizing 
blocks-each accommodating six test 
couples and the reference couple, 
within the Furnace-for use over 
selected temperature ranges. 

For full details, contact your nearby 
L&N office, or write us at 4926 Sten- 
ton Avenue, Philadelphia 44, Pa. 

LPones i& NORTHFr JUP 
Pioneers in Precision 

New 

A Model 
of the Brain 
By J. Z. YOUNG, University of London 
1964 356 pp. 111 figs. $8.00 

Forthcoming, 
Spring 1965 

Genetics 
Second Edition 

By ROBERT C. KING, Northwestern Uni- 
versity 
480 pp. 150 illus. prob. $8.50 

Vertebrates: 
Their Structure and Life 

By W. B. YAPP, University of Birmingham 
450 pp. 200 illus. prob. $6.50 

Molecular Biology 
of Development 
By JAMES F. BONNER, 
of Technology 
200 pp. 

California Institute 

prob. $5.00 

The Second Law: 
An Introduction to Classical and 
Statistical Thermodynamics 

By HENRY A. BENT, University of Minne- 
sota 
450 pp. 70 figs. $6.50 

Introduction to 
Modern Chemistry 
By MICHAEL DEWAR, University of Texas 

224 pp. prob. $4.00 

The Mystery 
of Matter 
Edited by The American Foundation for 
Continuing Education 
700 pp. 117 figs. 51 halftones $7.50 

Oxford University Press 
417 Fifth Avenue 

New York, N. Y. 10016 
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if you 

monitor 

gaseous O2 

levels 

Model 52, $245 

new YSI 

oxygen meter 

. . an efficient new way to measure 

gaseous oxygen concentrations. Five 

simple steps provide direct readings in 
a minute. Quickly, accurately monitor 
incubators, oxygen tents, artificial at- 

mospheres, flue gases, and other medi- 
cal, bacteriological and industrial areas. 

OXYGEN RANGE: 0-50% (0-380 mmHg) 
ACCURACY: +-0.5% full scale 

(?1 mm Hg) 
TEMP. RANGE: Automatic compensation 

5?C-40?C (41?F-105?F) 
RESOLUTION: 0.2% oxygen (Imm Hg) 
READOUT: Direct Reading 4" scale 

DIMENSIONS: 9/2" wide, 7/ " 
deep, 

71/2" high-weight 5 lbs. 

The solid state amplifier, rugged lucite 

polarographic cell housing, and isolated 
chemical system provide a tough, ac- 
curate instrument built to withstand 
shocks that would incapacitate ana- 

lyzers using other oxygen readout prin- 
ciples. Battery operated, the Model 52 
is completely portable for field and 

laboratory measurement. 

Get complete specifications from 

your YSI dealer or write: 

SCIENCE, VOL. 146 


