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Information is snowballing 

(IBM) is finding new ways of using computers 
to cope with the great volume of information that is piling 
up in science and business today. 

One recent IBM development is a computer system that 
acts as an electronic traffic director for information. From 
the flood of reports, articles and books received by an or- 

ganization, the new system selects and routes information to 

people according to their specific interests and needs. 

In another area, IBM has developed a prototype information 
system that can store millions of document pages, yet is able 
to find and deliver a copy of any page within seconds. IBM 
scientists are also investigating new techniques for abstract- 
ing and indexing technical articles automatically. 

New information-handling systems like these from IBM are 

urgently needed if scientists and businessmen are to make 
the best use of man's vast and growing store of information. 



WHY NOT?...MOTHER WILL NEVER KNOW! 

A sweltering day. One sweet bite of coolness. 
Then, decision. Surely a little dirt won't hurt. 
After all, children usually get by taking chances. 
Usually. But Nutritional Biochemicals doesn't. 
And couldn't. Biochemicals have to be pure. Lives 
depend on it. The biochemicals a research lab or 
a hospital orders are perfect. or useless. Nu- 
tritional Biochemicals stocks 2600 pure biochem- 
icals. Ships them daily all over the world. In 
short, N.B.Co. has a vested interest in purity. 
And, N.B.Co.'s worldwide, volume brings you 
pure biochemicals at exceptionally low prices. 

Send for our FREE 2600 item catalog. Or call 
us today at MOntrose 2-0214, Cleveland, Ohio. 

NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue * Cleveland 28, Ohio 
24-Hour Delivery in the U.S.A. * Slightly Longer Anywhere Else 

Send for our free October, 1961 Catalog con- 
I taining more thon 2600 items. Fill out coupon 
i and mail today for your copy. SC 

Address 

SCIENCE is published weekly by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75?. 



HIGH -ORDER 
ACCURACY 
AND VERSATILITY 
WITH PERKIN-ELMER 
BUILDING BLOCKS 

If your requirements for physical measure- 
ment include unique spectroscopic instru- 

mentation, chances are they can be met 
with Perkin-Elmer building block compon- 
ents, or with special instruments designed 
around them. Among the "building blocks" 
are separate sources, a variety of prism 
and grating monochromators, detectors, 
and associated optical and electronic com- 

ponents. They afford maximum versatility 

in tailoring the instrument to the problem. 

Typical of the Perkin-Elmer instruments de- 

signed from building blocks are: 

1. Model 205 Infrared Reflectometer, 
to measure the total diffuse reflectance 
and emittance of solid materials. Spectral 
reflectance in the infrared region as well 
as spectral emissivity as a function of tem- 

perature can be measured. 

2. Model 108-A Rapid Scan Mono- 
chromator, to scan the spectral range 
of one prism at several discrete frequen- 
cies at a rate of 3 to 150 spectra per 
second, in the study of flame sources, 
rocket engine exhausts and other transient 

phenomena. 
3. Model 301 Far Infrared Spectro- 
photometer, a double-beam direct trans- 
mittance recording instrument which oper- 

ates in the region from 15 microns to 180 
microns. The linear-in-wavenumber mono- 
chromator has a dual grating mount and 
provides a continuous scan over the first 
order range of each grating. A complete 
detector and electronic system with re- 
corder is part of the instrument. 

With Perkin-Elmer building block systems, 
it is possible to compare the spectral re- 
sponse of all types of detectors to a refer- 
ence thermocouple on a direct recording 
basis, or to measure the absolute spectral 
radiance of intense continuous light sources 
such as solar light simulators. 

For details on building blocks and special 
instruments, contact the Instrument Divi- 
sion, Special Laboratory Instruments, Per- 
kin-Elmer Corporation, 910 Main Avenue, 
Norwalk, Connecticut. 
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Once the pride of its times, it served Sir Humphrey well 
but today is hopelessly outmoded. 

Centrifuges become obsolete, too... even if still serv- 
iceable. But under today's pressures, mere service- 
ability is insufficient reason for retaining a machine. A 
laboratory's ability to maintain high standards of 
quality and service is related directly to its equipment. 

That's why there is so much interest in International's 
modern design CS & UV general purpose centrifuges. 
They're extremely versatile and convenient, handle a 
wide range of work easily, efficiently and reliably day 
after day over a heavy schedule. 

MODEL UV CENTRIFUGE 



Which to select? It's largely a matter of matching your 
work with centrifuge characteristics. Both are low cost. 
The CS takes 75 different accessories. Speeds up to 
5600 rpm, has an electric brake, 2 hour timer, stain- 
less steel guard bowl, speed controller, continuous 
reading tachometer and numerous other features. 
Excellent for swinging medium size volumes. 

The UV has all these features but accepts more acces- 
sories, swings larger volumes, and handles a greater 
variety of work. Send for bulletins FC and I and make 
your own comparison. 

INTERNATIONAL EQUIPMENT CO. 
1284 SOLDIERS FIELD ROAD ? BOSTON, MASSACHUSETTS MODEL CS CENTRIFUGE 



AMERICAN KINETICS CORPORATION 
Fall Church, Virginia 

ANNOUNCING... 

... the establishment of the AMERICAN KINETICS 
Corporation, a research, development and service organimza 
tion. AMERICAN KINETICS serves all industries, includ- 

ing electronics, nuclear, pharmaceutical, food, petroleum and 
chemical. This organzation represents a blending of a lead- 
ing service corporation m the tife sciences field, wlth 
highly skilled and experienced personnel in the phystCa 
sciences field. 

The physical facilities employed are those of HAZLETON 
LABS. Inc., who have on their staff over 150 expert sientists 
and technicians, working in extremely modern plants with 
the most up to date equipment. 

AMERICAN KINETICS is currently interested in con 

ducting fallout surveys ftor ocal, state and federal agencies 
AM1ERICAN KINETICS is also extremely interested in 
adapting modern nuclear and instrumentation techniques 
to rapid assessment of toxicity and related problems in the 

food, pharmaceutical and chemcal industries. 

.'t AMERlCNKINETI(:S CORPORATION 
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The GAMMA/SORT - GAMMA/FLO Systems are high-speec: 
radioactivity counting systems designed for the specific purpose of 
rapidly monitoring large quantities of food and water supplies for 
fallout contamination. 

I:: 1 : These Systems are sensitive, reliable, and versatile instruments that 
?|??,i:?i?, -1 can be operated by unskilled personnel. They count radioactivity 

in all types of bulk and packaged foods, as well as liquid, without 
(;}i _J? i i? -?|i .sample preparation, measure contamination in each item in shorter 

I-~'"~'~-~_ '?~;:~iii~!!, ........... ~ time periods than any other available monitoring system. They 
are also equipped for automatic and permanent recording of all 
measurements taken. 

I >M-- These Systems are available to federal, state, and local govern- 
mental agencies which will be responsible for monitoring food 
supplies and taking regulatory action if hazardous rates of contami- 
nation are found. They are also available to commercial food pro- 
ducers, processors, and distributors who wish to establish the safety 
of their supply sources. 

Advantages: 

* No sample preparation necessary 
* Ultra-high sensitivity (instantaneous reading of fallout 

concentration) 

The GAMMA/SORT and GAMMA/LO Systems feature:, flow and pressure. 

? Detector geometry better than 37T 
F Detector scintillator volume great er than 30 litersto: 
? Unique optical design results in fewer photomultipliers 
* Newly designed solid state electronics 
* Coincidence and anti-coincidence circuits provide discrimi- 

n ation and cosmic-ray rejectionments 
I Four inches of selected low background lead shielding 
? Detect 10 micro-microcuries per liter in less than 3 minutes 
? Solid state interrogator, translator, coder and IBM type- 

writer read-out 
? Pre-set alarm system 

to choose from) 

ADVANTAGES: 

? Continuous monitoring, measuring, analysis of exhaled 
respiratory gases 

? Detect and measure key gases such as: C1402, C02, 02, etc. 

FEATURING 

? Data computation, such as: Respiratory quotient, C14 
specific activity 

? All vital data continuously integrated, coded and printed 
? Precise control of temperature, flow and pressure. 

For detailed information write to: 

General General Measurements 
M easurements Division of Precision Scientific Company 

DIVISION OF PRECISION SCIENTIFIC COMPANY Garnerville, N. Y. 
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DESIGNED FOR THE MODERN LABORATORY 
Even a casual glance at the performance data reproduced below will 
quickly show you why Varian is proud to add this completely new 9" Mag- 
net System to what is already the world's most complete and respected 
line of high-performance laboratory magnets. But high performance was 
only one of the design parameters used in developing this complete new 
magnet system-versatility and operating convenience were equally im- 
portant. The result-a magnet system with component construction and 
a full range of interchangeable accessories designed to give you complete 
freedom in selecting the exact performance characteristics you need. 

AN EXTENSIVE ARRAY OF USEFUL ACCESSORIES 
The Varian 9" Magnet is available as either a vertical, fixed 45? or adjust- 
able magnet, with your choice of a rotating base, fixed or moveable stands, 
microwave assembly support tables, a wide range of standard and special 
pole caps plus many other useful accessories. 

20 

18 

6 
8 

FIELD INTENSITY WITH CYLINDRICAL* POLE CAPS 

2 ?. , ..... ,. . B .... 

• iili^lillilllillBliililiirf The field intensity vs. air gap curves shown compare the new 
LU ,Varian 9" Magnet (A-A), using 7 KW of power output from the 

6 . matched solid state power supply, with the 12" Varian Model 
2 V-4012-3B Magnet (B-B) using full power output of its matched 

V-2100B Power Supply. Note the almost identical perform- 
0 ance of the two systems except at very large air gaps. 

0 1 2 g.3 4 sia.ss5 6 7 i*Higher fields are attainable in both systems using tapered 
AIR GAP- INCHES pole caps. 

-8 {@ KG 
@ 30 KG 
The entire area inside this actual size median 
plane field plot of the Varian 9" Magnet is within 
1 gauss of central field intensity. Special ta- 

_x^ pered pole caps were used. 
0.5" Air Gap 

@ 20 KG 
Y | This actual size median plane field plot shows 

the area within 0.2 gauss of central field inten- 
sity in the Varian 9" Magnet. Special tapered 
pole caps were used. 

1.0" Air Gap 

_ MEDIAN PLANE 
~- 

OF AIR GAP 

@ 10 KG 
This actual size three-dimensional field plot ob- 
tained with the Varian 9" Magnet shows a cylin- 

LONGITUDINAL drical volume of magnetic field homogeneous ~ -:: - --- within ?25 milligauss of central field intensity.* 
OR Z AXIS Special tapered pole caps were used. 

2.0" Air Gap 
*Fields of even greater homogeneity are avail. 

my ORZAXIS able upon request. 

For complete data on this new magnet system, write INSTRUMENT DIVISION. 

VARI A N associates 
PALO ALTO 18, CALIFORNIA 

( 
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pea-sized sample now suffices for eight biote 
L . . Xast year's dramatic AutoAnalyzer breaki 

;: e, /four simultaneous determinations from a single 
..... ~ Na, K, CO,, Cl) is already old hat: we've now r 
m .|i ... BUN, glucose, total protein and albumin. A 

the same time, from the same sample, mind yoi 
spell out how it's done: but we'll be glad to sel; 
complete with flowchart and all. 
Big things are afoot in this fast-breaking multiple detrm 
... readers of this column can count on keeping/' ab i 
ments. 

membrane-happy, indeed . . . Maybe you, too, 
' 

think we're a little daft on the subject of dialyzing 
r05 ,~: membranes . . . we're used to being kidded about 

our flared-nostril search for better "better" perme- ? 
able materials. We don't mind, really, considering 
how well the never-ending quest pays off in 
improved analytic results. Our latest hopeful, 
(something brand new again), promises to double 
previous separatory sensitivity, plus improving 
washout between samples. 
These new membranes are not yet available gen- 
erally (they're so good we have to work out en- 
tirely new methodologies, a job to make strong men 
quail). Meantime, researchers engaged in pursuits 
where ultrasensitivity is crucial can find support by 
writing us. 

add-a-coil doubles heating capacity . .. Auto- 
Analyzer Heating Baths can now be fitted with a 
second heating coil. The added coil will (a) pro- 
long a single stream's dwelltime within the bath to 
double the sample/reagent heating period, or (b) 
handle a separate input so you can heat two ana- 
lytical streams side-by-side simultaneously in the 
same bath. Any existing AutoAnalyzer bath can 
be so converted: ask us for details. 

new tri/pass flowcell amplifies colorimetric sen- 
sitivity threefold .. . By traveling the colorimetric 
lightbeam three times farther in its passage through 
our new Tri/pass colorimeter flowcell, we can now 
triple sensitivity. The original 15mm lightpath in- 
creases to 45mm by being bounced off two inter- 
nally-oriented mirrors before it exits toward the 
photocell detector. Use of the new Tri/pass cell 
entails only a small change in previous dwelltime, 
and only a slight rise in washout time. Moreover, 
you need not buy a new colorimeter if you have a 
standard type ... changeover requires minor adap- 
tation of your present AutoAnalyzer colorimeter 
at Technicon. Primarily useful for industrial pro- 
cedures where size of sample is no problem. Can 
be extremely useful for special biochemical pro- 
cedures ... send for your bulletin. 

new scope for multiple analyses; "piggyback" 
manifolds can now pump fifteen separate 
lines . . . Our new two-tier end blocks geometri- 
cally suspend big-bore tubes above their small-bore 
mates so that the whole batch undergoes equally- 
distributed peristalsis through the pump. By vir- 
tually doubling the capacity of a single pump, the 
new manifold opens giddy prospects for extending 
the range of the complex multiple analyses that 
are the growing order of the day. Ready right now. 

ii n ......... d 

of dt. l p - 

...... 

-. 

AUTOANALYZER CONTINUOUS DIGESTOR 
,. 1. 

??;:: digestors are on the march... AutoAnalyzer di- 
gestor, designed for Kjeldahl analysis, but useful 

( , where any strong acid/high heat digestion step is 
. necessary, is now available. The first lot is in the 

field. This important development opens whole 
new areas of research for AutoAnalyzer. May we 
interest you further? 

oops! sorry . . . Well, we expected great things of 
silastic tubing for pumping glacial acetic acid in 
the AutoAnalyzer cholesterol method ... it stood 
up nobly to the punishing use-tests we give new 
materials before releasing them. So much for high 
hopes . . . field performance turned out to be de- 
plorable (different mix in the constituents, mebbe). 
Red-faced and apologetic, we counsel resort to 
tried-and-true acidflex tubing . . . while it can't en- 
dure glacial acetic acid, it handles 95% stuff with 
aplomb, and you end up with the same analytical 
result. Send for the latest cholesterol methodology, 
if you've been troubled. 

constant volume sampler banishes recording 
"blips"...The "blip"* effect on the charting, not 
critical but annoying, can now be put to rout by 
installing a simple constant-volume pickup device 
on the AutoAnalyzer sampler module. Dipping and 
rising as prettily as a well-drilled dance team, a pair 
of pick-up crooks keeps the stream going full tilt... 
as the rising crook is finishing its sample delivery, 
its descending mate begins feeding follow-up wash 
liquid into the system. The teamwork keeps the 
tubing always filled: if you're doing non-dialyzing 
analyses, you'll find this new device indispensable. 
Ask about it. 
*Caused by less fluid between samples when no dia- 
lyzer is used. 

TECHNICON INSTRUMENTS CORPORATION 
46 Research Park, Chauncey, N. Y. 

Gentlemen: 
Please send me the TECHNICON AUTOANALYZER R 

BROCHURE plus data on the items checked. 

0 27 1a28 0 29030 D 31 032 0133 
NAME 

INSTITUTION 

ADDRESS 

CITY m_____ZONE STATE 
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For accurate inspection and measurement of 

DELICATE SPECIMENS, ELECTRON PHOTOMICROGRAPHS, 

ULTRACENTRIFUGE AND ELECTROPHORESIS 

PHOTO DATA ON PLATES AND FILM 
The Nikon 6 Optical Comparator has proved so successful in 

ultracentrifuge photo plate evaluation, that it is now being 
used for almost every kind of photo data analysis. Electron 

photomicrographs are now being studied and analyzed with 
the Nikon 6. And it is being used in many phases of chroma- 

tography, measuring fringe patterns and reading electropho- 
resis photo plates. It is even being used for examining and 

measuring delicate specimens in petri dishes. 

Special holders are available for the plate and film types used 
in each application. They are designed for convenience in 

mounting, and to permit shifting and scanning. 

Essentially, the Nikon 6 Optical Comparator is a projection 

macroscope provided with surface as well as sub-stage illumi- 
nation. Its magnification range is from lOx to 100x-extend- 
able to 500x. Any object, thing, substance, specimen, slide, 
photoplate or film, placed upon its stage, appears as a bright, 
crisp-sharp, magnified image on a 12-inch screen - in true, 
natural colors. It can be observed by several people, simul- 
taneously - studied, evaluated and measured to 2-micron 
increments - all in the comfort of a normally lit room. 

If you have an inspection or measurement problem which 
lends itself to the unique capabilities of the Nikon 6 Optical 
Comparator, why not tell us about it. Write to Dept. S-3. 

X, NIKON, INC. INSTRUMENT DIVISION 111 Fifth Ave., N. Y. 3 

NIKON OPTICAL COMPARATOR 

model 6 
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ANNOUNCING 
LIFE SCIENCES 

A New International Journal for the Rapid Communication of the Results of Research in the Life Sciences . . . 
HONORARY REGIONAL EDITORS: Dr. A. C. ALLISON, Medical Research Council, London; Dr. B. B. BRODIE; National 
Institutes of Health, Bethesda, Maryland; Professor Dr. F. LYNEN, Max-Planck-Institut fur Zellchemie, Munich, Germany; 
Academician A. I. OPARIN, A.N. Bach Institute of Biochemistry, The Academy of Sciences of the U.S.S.R., Moscow; Professar 
Y. ZOTTERMAN: Kungl. Veterinaiirhogskolan, Stockholm. 

HONORARY CONSULTING EDITORS: J. AXELROD-N.I.H., Bethesda, Maryland; D. W. BRONK-Rockefeller Inst., New 
York; Dr. I. E. BusH-Birmingham University; Prof. J. A. V. BUTLER-Chester Beatty Research Institute, London; P. N. 
CAMPBELL-The Courtauld Inst. of Biochemistry, London; L. T. COGGESHALL-Univ. of Chicago; E. COSTA-N.I.H., 
Bethesda, Maryland; Sir CHARLES DODDS-Middlesex Hospital, London; P. DoTY-Harvard University; R. DuBos-The 
Rockefeller Inst., New York; J. C. ECCLES-The Australian National University, Canberra; Prof. F. EGAMI-University of 
Tokyo; Dr. A. H. ENOR-Australian National University, Canberra; U. S. YON EULER-Karolinska Institutet, Stockholm; 
H. J. EYsENcK-Maudesley Hospital, London; M. FLORKIN-Universit6 de Liege, Belgium; F. GROSS-Ciba Ltd., Basle; 
L. P. HAGER-University of Illinois; J. HELLER-Instytut Biochemii i Bifizyki, Warsaw; C. HEYMANS-University of Ghent, 
Belgium: 0. HOFFMANN-OSTENHOF, Organisch-Chemische-Institut der Universitiit, Vienna; G. A. KERKUT-University of South- 
ampton; V. L. KRETOVITCH-Academy of Sciences, U.S.S.R.; F. LIPMANN-Rockefeller Institute, New York; G. MORUZZI- 
University of Pisa; G. POPJAK-Hammersmith Hospital, London; C. RADOUCO-THOMAS, Facult6 de Medecine de Geneve; 
R. REVELLE-University of California; B. RYBAK-UYiversity of Caen, France; E. SCHARRER-Albert Einstein College of 
Medicine, New York; BRADLEY T. SCHEER-University of Oregon; C. F. SCHMIDT-University of Pennsylvania; P. A. SHORE 
-N.I.H., Bethesda, Maryland; 0. J. M. SMITH-University of California; D. STETTEN-N.I.H., Bethesda, Maryland; B. UVNAS, 
Karolinska Institutet, Stockholm; H. WAELSCH-New York State Psychiatric Institute, New York; Prof. P. F. WAREING-Uni- 
versity College of Wales; P. WEISS-Rockefeller Inst., New York; M. WELSCIH-University of LiZege, Belgium; Dr. R. J. P. 
WILLIAMS-Wadham College, Wales; R. T. WILLIAMS-St. Mary's Hospital Medical School, London. 

AIMS AND SCOPE 
With a growing awareness of the value of a multidisci- 
plinary approach in the solution to many of the major 
unsolved problems in the biological sciences, there is an 
ever-increasing trend for researchers to cross the bound- 
aries between different disciplines. 
This has created an acute need for a medium for the 
prompt publication of brief communications in the vari- 
ous life sciences. The new journal LIFE SCIENCES will 
publish such reports within two to six weeks of their 
acceptance. Discoveries and concepts in one branch of 
biology will serve to catalyse research in the other 
branches through this new journal. 
The Editorial Boards invite biologists and medical re- 
searchers to submit short, original communications on 
various aspects of biological interest, including topics on 
Subscription Rates: 

plant and animal physiology, pharmacology, biochemistry 
and endocrinology. 
Papers to be published in the first issue: Thyroidal re- 
sponse to local cooling of the pre-optic "heat loss cen- 
ter," by B. ANDERSON, L. EKMAN, C. G. GALE and J. W. 
SUNDSTEN; The validity of a personality questionnaire as 
determined by the method of nominated groups, by 
S. B. G. EYSENCK; Adaption of amphibians to salt water, 
by R. R. TERCAFS and E. SHOFFENIELS; On the occur- 
rence and distribution of 5-hydroxyindoleacetic acid in 
brain, by BJORN-ERIK Roos; Enzymatic formation of 
morphine and nicotine in a mammal, by JULIUS AXEL- 
ROD; The methylation of normophine in rat brain and 
liver, by DORIS H. CLOUET. Sample copies of the first 
issue on request. Published monthly. 

Rate "A" (For libraries, organizations, university departments and other multiple-reader organizations) .... $30.00 per year 
Rate "B" (For individual subscribers certifying that the journal is for their personal use only) ............ $10.00 per year 

TETRAHEDRON LETTERS 
The International Organ for the Rapid Publication of Preliminary Communications in Organic Chemistry 
Co-Chairmen, Hon. Editorial Advisory Board: Sir Robert Robinson, London, and R. B. Woodward, Cambridge, Mass. 

This publication is an established international medium 
for the rapid dissemination of important and timely 
information to organic chemists throughout the world. 
TETRAHEDRON LETTERS publishes preliminary 
communications, new studies, current work and findings 
and laboratory experiments in concise and highly read- 
able form within days of their receipt. As an adjunct to 
the parent publication, Tetrahedron-or alone-TETRA- 
HEDRON LETTERS provides a forum for current work 
and thinking in the field of organic chemistry. 
Papers published in a recent issue of TETRAHEDRON LET- 
TERS: Louis M. TREFONAS, JOHN SCHNELLER and 
ALBERT I. MEYERS: Polycyclic bases-III. The prepara- 
tion and structure of a novel spirooxazine; YOSHIO BAN 
and TAKESHI OISHI: Stereospecific syntheses of rac.-N- 
methylrhynchophyllane for stereochemistry of rhyncho- 
phylline; YOSHIO BAN and MASANAO TERASHIMA: Studies 
on the structure of rubremetinium cation: a new synthesis 

Subscription Rates: 

of C-bisnorrubremetinium salt and its model compound; 
MASAZUMI NAKAGAWA, KEIJI SHINGU and KOICHIRO 
NAEMURA: Optically active cumulene. Synthesis and reso- 
lution of 1 ,5-di-p-chlorophenyl-l,5-di-t-butyl-pentatetraene; 
GOTTFRIED MARKL: Die Reaktion von Triphenylphos- 
phin-methylenen mit Diazoniumsalzen. Dartstellung 
von Triphenylphosphin-arylazo-tnethlyenen; GOTTFRIED 
MARKL: Die Reaktion von Triphenylphosphin-methylenen 
mit aliphatischen Diazoverbindungen; H. MANOHAR and 
S. RAMASESHAN: The absolute configuration of echita- 
mine iodide; YEHUDA MAZUR and MANASSE NUSSIM: 
Base catalysed rearrangements of a-ketols; ERNEST 
WENKERT, BORJE WICKBERG and CURTIS LEICHT: The 
stereochemistry of mayumbine and structurally related 
oxindole alkaloids; DONALD C. DITTMER, LOUIS J. 
STEFFA, JOHN R. POTOSKI and ROGER A. FOUTY: Reduc- 
tion of hexachloroacetone by 1-benzyl-1,4-dihydronico- 
tinamide. 

Published every two weeks, 26 issues per year-Sample copy on request. 
Rate "A" (For governments, libraries, institutions and other multiple-reader organizations)........... .... $20.00 per year 
Rate "B" (For individual subscribers certifying that the journal is for their personal use only)............ $10.00 per year 

PERGAMON PRESS, INC. 
Dept. S2, 122 East 55th Street, New York 22, N.Y. 
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It& MG&B ftr HGl 
.. Outstanding source of materials for Gas Chromatography 

9ne of the most active research projects at MC&B concerns the development of new 
'tems for use in Gas Chromatography. At present, we offer a very complete line of Solid 
Supports, Adsorbents and Stationary Phases, as listed in our current catalog. New items 
ire being added regularly and we welcome the opportunity to quote on packings prepared to 
,ustomer specifications. Every lot of each material is checked in its chromatographic appli- 
,ation to assure uniform quality. These MC&B products are readily available from your MC&B 
Distributor. Ask him for a copy of our catalog, or write direct. Specify MC&B Items for Gas 
Thromatography ADSORBENTS, SOLID SUPPORTS, STATIONARY PHASES. 

1latheson, Coleman & Bell Division of The Matheson Company, Inc., NorwoodfCincinnati) Ohio. East Rutherfordr A J.1 



LASH TECHNOLOGY 
for . Flash-induced chemical catalysis. 
* High-speed photography of chemical and proc- 

ess reactions. 
? Motion studies, shock-wave photography. 
? Cloud chamber Physics. 
? Deep-sea photography. 
? U.V. printing and time-marking. 
* Satellite beacon systems. 
? Optical Maser (Laser) light pumps. 

EG&G's leadership in flash technology is solidly 
based on original contributions to the state of the 
art which have produced more than 40 patents for 
tubes, circuits and stroboscopic systems. 

XENON FLASH TUBES 
Model 100 Designed for Laser and other special 
applications. Tube configuration ensures maximum 
light intensity per unit of rod area. Output: 250 
HCPS/flash. Input: 100 ws. Price: $50. 
FX-31 Internally triggered. Non wandering arc. 
Single flash or strobe. Flat-topped for optimum 
optical characteristics. Output: 2.5 HCPS/flash. 
Input: 5 ws. Price: $30. Standard FX-6A type: $15. 

FX-41 Paper-clip size tube now under develop- 
ment. Inquiries invited, 

FX-38 3" arc. Output: 400 HCPS/flash. Input: 
200 ws. Also available: FX-1 Output: 2000 HCPS/- 
flash. Input: 400 ws. Price: $50. FX-42 Output: 
2500 HCPS/flash. Input: 600 ws. 

FX-1 
FX-42 

PULSED POWER SYSTEMS 
* FOR LASER STIMULATION FLASH CATALYSIS, ETC. Model 522 Two unit 1280 ws. system 

532 provides up to 4 kv. into 80 mfd. or 160 mfd. 
.. .Triggered externally or from front panel. 

Drives Model 511, 512, 513 Flash Heads 
531 >I with 4 to 10 Model 100 tubes. Accommo- 

dates crystals 2" long up to 1/2" dia. Input: 
110 v. or 220 v. 60 cycle a.c. Price: $3345.00 
(complete system with 4 tubes). 

? FOR MOTION STUDIES, CLOUD CHAMBER 
Model 631 Output: 400 ws. (1050 mfd at PHYSICS, ETC. 
900 v.) Input: 115 v. 60 cycle a.c. Price: Model 630 Output: 100 ws. (260 mfd. at 
$795.00. Model 532 Flash Head with 2 900 v.) Input: 115 v. 60 cycle a.c. Price: 
Model 100 tubes: $395.00. System will drive $395.00. EG&G TR-36 external trigger trans- 
polished and multicoated ruby rods with former: $13.95. System drives most EG&G 
low threshold. System Price: $1190.00. flash tubes. 

ELECTRONIC FLASH EQUIPMENT 
Microflash (.5/usec duration) for ballistic photogra phy... High-Speed Stroboscope 
(6 kc. rate) for photographing shock waves, projectiles, etc.... Flash Illuminator 
for macrophotography and photomicrography ... Double Flash for silhouette pho- 
tography... Multiple Microflash for superimposition of up to 20 photographs on 
single negative at up to 100 kc. rate ... Mark VI and VII Sonsitometers for rating 
film sensitivities, etc, 

| _ ~~~Further information on request on above products and on: Milli. 
mike? Oscilloscopes and accessories, Hydrogen Thyratrons and 
Diodes, Triggered Spark Gaps, Transformers, Oceanographic In- 
struments, Radiation Detection Devices. 

TEL. COPLEY 7-9700 * CABLE: EGGINC, BOSTON; TWX: BS 1099 

Edgerton, Germeshausen & Grier, Inc. 
1 76 BROOK LI NE AVENUE, BOSTON 15, MASSACHUSETTS 

WESTERN OPERATIONS: P. 0. Box 1912, Las Vegas, Nev.-Santa Barbara Airport, P. O. Box 98, Goleta, Calif. 

ELECTRONIC 
el PFLASH 

EQUIPMENT 

MARK VI 
SENSITOMETER 

Compact, easy to 
use, laboratory de- 
vice. Will accommo- 
date glass plates, 16 mm. or 35 mm. 
films. Exposure Times: 1/100, 1/1000, 
1/10,000 second. Built-in voltage regu- 
lator. Color correction filters unneces- 
sary. Price $600.00. Mark VII Sensitom- 
eter, which has the additional ranges 
of 1/100,000 and 1/1,000,000, is 
available at $1200.00. 

High-Speed 
STROBOSCOPE 
Light source spe- 
cially developed for 
use with high-speed 
cameras for studies 
of fast-moving ob- 
jects such as shock - 
waves and projec- ,1" 
tiles. Flashing Rate: 
Up to 6000 flashes per second. Flash 
Duration: As low as 1.2 microsecond. 
Triggering: From camera, oscillator or 
contactor. Price: $3500.00. 

MODEL 515 MODEL t~ 517 MODEL 51s 

Microscope Flash Illuminator Mod- 
el 516 lamp and 515 power supply 
provides high intensity flashes (150 
microseconds at 100 ws) for extreme 
close-up photography of delicate sub- 
jects without heat damage .. e.g. 
human eye, insects, botanical speci- 
mens, etc. Model 517, separate lamp 
assembly permits close-ups of under- 
water subjects in fish tanks, etc. 

FOR FURTHER INFORMATION, CALL: 
STATE CITY TELEPHONE 
Alabama Huntsville 536-0631 
California San Gabriel ATlantic 7-9633 

San Carlos LYtell 3-7693 
San Diego ACademy 3-7133 

Colorado Denver MAin 3-1458 
Canada Willowdale, Ontario BAldwin 5-7391 
Florida Orlando CHerry 1-4445 
Illinois Chicago NAtional 2-8650 
Maryland Towson VAlley 3-3434 

Wheaton LOckwood 5-3066 
Massachusetts Boston COpley 7-9700 
Michigan Livonia 453-8414 
Minnesota St. Paul Midway 8-5531 
New Jersey Ridgewood Gilbert 4-1400 
New Mexico Albuquerque AMherst 8-2478 
New York Syracuse Glbson 6-1771 
North Carolina Winston-Salem STate 8-0431 
Ohio Dayton BAldwin 3-9621 

Cleveland JAckson 6-3990 
Texas Fort Worth PErshing 8-2394 
Utah Salt Lake City EMpire 4-3057 
Washington Seattle PArkway 3-3320 
Wisconsin Milwaukee FL 2-2657 

Il "q" 
FX-6A FX-31 

FX-41 

44149 -,~~~~~~~~~~~~~~~~~~~~~~~~~~e -:i;?:--:-::-?:-??;- ? :-_::i:iI fi'2 
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* HIGHEST QUALITY 
? PROVEN ECONOMYQUALITY 

* ASSURED DEPENDABILITY 
DISCRIMINATING RESEARCHERS AGREE 
THAT IT ALWAYS PAYS TO SPECIFY KEYSTONE! 

Keystone products provide the happy com- 
bination of complete satisfaction to the scien- 
tist demandingy the best animal caging ob- 
tainable and -the purchasing agent who 
must consider the cost factor. Keystone's long 
exper ience in the scientific field is your as- il 

surance of quality in all the standard or 
specially designed items for use in research. 
Efficient production methods guarantee lower 
costs to the budget-conscious buyer plus the ein 
dependability that has kept Keystone Plastics 
Company a leader in this field. a 

KeystonIe Plastics Company offer 
a 

complete line of reserch animal 

........el Stee.and a acaging -from the "Mouse House" acrylic plastic st.ndord line with 

eight different sizes to choose from -to the regular and specially 

designed stainless steel cages for rabbits or cats. Housing for mice, 

ratis and hamsters are also available in autoclavable aluminum alloy 

and stain less steel. Breeding cages of polypropylene and transparent 

..........i~!i~i~]~:!j~ ~polycarbonate are manufactured in various sizes. 

Disposable cages - extremely economical for the experimenter using 

contaminating materials; a complete line of stainless steel and 

galvanized covers to fit interchangeably with the caging; galvanized 
steel racking in standard sizes or built to your specifications; basal 

metabolism and trace metal testing units plus innumerable accessories 

for utility and convenience in the laboratory ore all manufactured 
? 

PI~ ~ ~~~~ ~i~ii~:!~ ~by Keystone. 

Illustrated above is the Model 1210 Galvanized . Request your copy of our complete catalog- Now. Your 
Steel Standard Caging Rack showing its 

versatility to accommodate various cages. name will also be placed on our mailing list to receive 
valuable informationi on all new Keystone developments. 

a 
I *1 

a 
I I I I 
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We ought to. E-D has been making fine 
filter papers far longer than anyone else. 
Then, too, we're the only U. S. producer with 
complete pulp-through-product manufactur- 
ing facilities. That's a built-in plus for you too 

-because it means we can control quality every step of 
the way, and not just in the final processing stages. 

But here's something more tangible for you to think 
about: the ash content of each E-D quantitative filter 
(not to be confused with a qualitative filter, which we also 
make) is a full 25% less than that called for in ASTM 
and government regulations.* 

To prove to yourself that E-D filters are indeed the best 
of circles ... the finest quantitative papers you have 
ever used ... just use the coupon. Do it now. 

*Due to our rigorous quality control measures, the 
chances that a single circle will have an ash content 
exceeding the above specifications are approximately 
one in a million. 

Please send me free samples of the three new E-D Quantitative 
Filter Papers (#60, #70 and #80). 

NAME 

ADDRESS 

CITY ZONE STATE , - .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

THE EATON-DIKEMAN COMPANY 
MOUNT HOLLY SPRINGS. PENNSYLVANIA 

I__ 

I 

I 

I 
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I 
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AN ULTRASONIC INSTRUMENT 

All branches of science, medicine and 
engineering are discovering many 
uses of ultrasonics because of its 
extreme versatility. In addition, ultra- 
sonic research is opening many new 
areas of product development and 

PROCESSING 
Homogenization .* Emulsification 
? Crystalization ? Polymerization 
* Depolymerization * Dispersion 
? Micro-Agitation ? Cavitation 
RESEARCH 
Biological ? Blood Studies Steriliza- 
tion ? Growth Rate Effects ? Enzyme 
Action ? Micro-Agitation ? Cleaning 
? Molecular Structure ? Relaxation ; 
Rates ? Elastic Moduli 
CONTROL 
Liquid Level Sensing * Viscosity 
Measurement and Control ? Flow 
Meters . Underwater Acoustics ? 
Dimensions ? Aging ? Quality Control 
ANALYTICAL 
Flaw Detection MoElastic Moduli , 
Viscosity Measurement 
INDUSTRIAL 
Drilling Deburring Cutting Cavi-. 
tation ? Fluxless Soldering 

Applications which require high 
ultrasonic energy density are of the 
greatest interest. Unfortunately, they 
have received the least attention 
because of the lack of suitable ultra- 
sonic instruments. Model ES-85 was 
developed to meet this need. It pro- 
vides high density acoustical energy; 
it is reliable, versatile, lightweight, 
safe, and simple to operate. 
WRITE for our free brochure and direct sales price offering. Distributor inquiries invited 

;i electro-sonic systems, inc. 
:,~',''-~,:~ ~1931 Pontius Avenue * Los Angeles 25, California 

16.., MARCH,. 196 8...3,.1~ . ',-': :- ~ 
':. 
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Here now, to meet the demanding needs of 
today's researcher, is a truly flexible, larger 
electromagnet system. The Model L-158/ 
HS-10200, fifteen inch magnet system by 
Harvey-Wells does not compromise - it offers 
ultimate homogeneity and increased maximum 
field strength capabilities with no sacrifice in 
air gap accessibility. 

The magnet, Model L-158, features cast 
construction, stepped pole cores, low imped- 
ance tape-wound coils and rotation about both 
vertical and horizontal axes. Low center of 
gravity and a 27 inch diameter ball bearing 
track insure against rocking. 

Improved symmetry of housing design vir- 
tually eliminates flux leakage and consequent 
field distortion. Yet accessibility is never lost. 
A removable section of the return frame per- 
mits convenient positioning of dewars within 
a 30" x 8", 120 degree access port. 

Usability is a prime consideration in the 
power supply as well. The Model HS-10200 is 
continuously adjustable from 0.1 to 200 am- 
peres by use of one multiturn potentiometer. 
It is a solid state unit giving a maximum 
output of 20 KW (100 VDC at 200 amperes), 
with field regulation in excess of one part in 
105. The control and meter section is portable 
and can be used for remote operation. 

Typical performance characteristics of the 
Model L-158/HS-10200 system are: 

Field strength of 33,000 gauss with a 
1.375" gap, 6" diameter. 
Short term power supply stability of 1 part 
in 300,000 over mid-range. 
Unsurpassed homogeneity at high fields as 
well as in the 5,000-15,000 gauss range. 
For information on how this, or other mag- 

net systems by Harvey-Wells, can solve your 
research needs write to IN 

HARVEY-WELLS 
CORPORATION 

FRAMINGHAM, MASSACHUSETTS 

Other magnet systems available: 21/2 inch, 7 inch, adjustable gap 7 inch, 12 inch, 23 inch with matching regulated power supplies. Also NMR gaussmeters and field control units. 
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AMSCO 
Microbiological 

Equipment 
RPTf.7'-f7T7 n YV 4rCTJrT HnAT' I 
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preservation and concentration of labile substances. 

WATER STILLS and DEIONIZERS 
STILL capacities from ?/ to 500 gal./hr. Steam, Electric or 
Gas heat. Automatic or manual controls. 

DEIONIZERS- Complete line ranging from 2 to 1000 gal./hr. 

STERILIZERS 
Pressure Steam, Ethylene Oxide and Combination Gas-Steam 
models. Chambers 16" x 16" x 24" to 60" x 66" x 120" 

CONTINUOUS CULTURE APPARATUS 
"Biogen" Continuous Culture Apparatus produces microbial 
cells and/or their byproducts on a continuous or batch basis 
under precisely controlled conditions. 

DRY BOXES 
Flexible Film disposable chamber. Economical, efficient and 
easy to use. Ideal for laboratory and production. 

GERM-FREE LIFE APPARATUS 
Flexible Film Isolators for operating, rearing and transfer 
of germ-free animals. Economical, disposable chamber. 

For good reason more and more universities, pharmaceuticals 
and industrials confidently specify AMSCO Freeze Dryers, 
Sterilizers, Water Stills and other specialized microbiological 
equipment. Each is designed and built to accomplish a specific 
job better .. more dependably... and with less time and 
attention from the staff. 

If you have a problem in the area of technical microbiological 
equipment, a letter to our Scientific and Industrial Department 
may lead to its economical resolution. 

Meanwhile we'll be happy to send along literature on any of 
the equipment illustrated. 

SCIENTIFIC AND INDUSTRIAL DEPARTMENT 

E R It . PEN N SYtVANlA 

World's flrgest designer and manufacturer of Sterilizers, 
Operating Tables, Ughts and related technical equipment 
for hospitals, industry and the biological sciences 
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Recent AAAS Symposium Volumes 
#69. Biophysics of Physiological and Pharmacological 

Actions. 
1961. 612 pages. 212 illustrations. 
Edited by: Abraham M. Shanes. 
A bird's-eye view of a number of principles 
now considered important. Useful for teaching, 
as well as for research purposes. 

Retail Price: $13.50. AAAS Member's Cash 
Price: 11.75. 

#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 

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

#67. Oceanography. 
1961. 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 

Retail 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 Ent.omological So- 
ciety of America, September 1961 

Retail Price: $9.75. AAAS Member's Cash Price: 
$8.50. 

#65. Aging... Some Social and Biological Aspects. 
1960. 436 pages. 65 illustrations. 
Edited by: Nathan W. Shock. 
"The 26 contributors include many of the most 
respected names in American gerontology, and 
the chapters cover a wealth of material."- 
Jolurnal of Gerontology 

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

#64. Calcification in Biological Systems. 
1960. 526 pages. 283 illustrations. 
Edited by: R. F. Sognnaes. 
"Those interested in current concepts of min- 
eralization of calcified tissues will find in this 
text the sources of current knowledge on the 
subject."-American Journal of Orthodontics, 
May 1961 

Retail Price: $9.75. AAAS Member's Cash Price: 
$8.50. 

#63. Congenital Heart Disease. 
1960. 372 pages. 147 illustrations. 
Edited by: Allan D. Bass and Gordon K. Moe. 
"Should serve as a valuable and concise sum- 
mation of the more important aspects of con- 
genital heart disease."-American Journal of 
Cardiology, August 1961 

Retail Price: $7:50. AAAS Member's Cash Price: 
$6.50. 

#62. Water and Agriculture. 
1960. 206 pages. 21 illustrations. 
Edited by: Roy D. Hockensmith. 
"Contains vital ideas that clarify the functions 
of forests and their similarities and differences 
with other types of land."-Journal of For- 
estry, June 1961 

Retail Price: $5.00. AAAS Member's Cash Price: 
$4.50. 

#61. Biological and Chemical Control of Plant and 
Animal Pests. 

1960. 286 pages. 11 illustrations. 
Edited by: L. P. Reitz. 
"The editor and individual authors should be 
commended on the preparation of this book." 
-Journal of Economic Entomology, De- 
cember 1960 

Retail Price: $5.75. AAAS Member's Cash Price: 
$5.00. 

#55. Photoperiodism and Related Phenomena in Plants 
and Animals. 

1959, 2nd printing 1961. 922 pages. 256 illus- 
trations. 
Edited by: Robert B. Withrow. 
". .. contains very many excellent papers. 
There are few biologists who will not peruse 
it with pleasure and profit."-Science Progress, 
July 1960 

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

British Agents: Bailey Bros. & Swinfen, Ltd., Hyde House, West Central St., London, W.C.1 

Clip out this Form. Fill in and Mail Today 

Circle Volumes 
You Wish To 
Order . . 

69 68 67 

66 65 64 

63 62 61 

55 

$.............. 

Payment 
Enclosed 

American Association for the Advancement of Science 
1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
Please send the symposium vollmes circled on this form, to: 

Name: ............................ ... .... ........... ......*..... 

A ddress: ............................... .... ...............* ......? ? ? ....... 

C ity: .................................... Zone: ......... State: ................ 

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

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

( ) Please send Membership Application Form. 

I_834 - I- -- . --SCIENCE, VOL. 135 
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Honeywell Visicorder Oscillograph checks resolution of an event marker 

Electro Development Corpo- 
ration, Seattle,Wash., uses a Model 
1108 Honeywell Visicorder Oscil- 
lograph to prove the linearity and 
resolution of signal conditioner- 
event markers which they supply 
to the Boeing Company. 

A missile telemetering sys- 
tem samples each chahnel only 
once every 30 milliseconds, but 
missile engineers want to know 
when some events occur to an 
accuracy of better than one milli- 
second. 

The event marker (the small 
cube atop the Visicorder) pro- 
duces a highly-linear ramp out- 
put that starts exactly when the 

16 MARCH 1962 

marker is triggered by the event 
in question. This ramp continues 
for about 100 milliseconds . . . 
enough time so that the telemeter 
system can sample the ramp at 
least three times. A straight line 
drawn through these points will 
accurately determine the occur- 
rence of the event. 

To check event marker lin- 
earity, the ramp is recorded at 
the very high record speed of 
80"/sec. It's this high speed, the 
.01-second timing lines, the ease 
of operation, and the wide de- 
flection capabilities of Honeywell 
galvanometers (approx. 7" in this 
application) that caused the Elec- 

tro Development Corporation to 
select the Model 1108 Honey- 
well Visicorder. 

For more details about the Model 
1108 (24 channels), the 1012 (36 
channels) and other Honeywell 
Visicorders, write Minneapolis- 
Honeywell, Heiland Division, 
4800 E. Dry Creek Road, Denver 
10, Colorado. Our DDD phone 
number is 303-794-4311. 

Honeywell 
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ULTRAPHOT II 

Camera 

with automatic Ti 

exposure-setting device 

MADE IN WEST GERMANY 

The Ultraphot II is designed for a wide range of work in photomicrography 
and photomacrography on 4 X 5-inch sheet film. 

The microscope, camera and exposure meter are combined in one instru- 
ment. Its completely automatic shutter is activated by a photo-electric cell, 
computing exact exposure times and thus insuring correctly-exposed photo- 
graphs in color and black-and-white. 

By utilizing the Koehler principle of illumination, specimens can be ob- 
served and photographed in brightfield, darkfield, phase contrast, as well 
as with incident light. 

A built-in movable mirror system simulates bellows extension up to 
12 inches and permits gradual changes of magnification from 6.5 X 
to 1700 X. 

Write for detailed literature and specifications. 

/ COMPLETE 

48C5SB FJIFJTH AVENUE, NE SERVICE FAC ILITIES 

485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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l/nA bl lnf i C lycli 1= HlIxe i make mixing or agitation in tubes or small flasks 
quick, complete, and easy.. do away with time-consuming and fatiguing hand mixing...eliminate possible contami. 
nation from finger-capping or stirring rods. You can mix liquids of different densities... prepare liquid emulsions... 
dissolve solids of low solubility efficiently and conveniently with an Adams Cyclo-Mixer. 
Single-Unit Cyclo-Mixer with Foot Switch: When used with the unique Clay-Adams Foot Switch, both hands are 
left free for holding tubes or flasks. The compact, easily portable Single-Unit Cyclo-Mixer mixes solutions, dissolves 
most solids in only seconds. It accommodates containers of various shapes and sizes-from 0.25 microchemistry 
tubes to 40-mm. diameter tubes and flasks. 
For procedures requiring prolonged, controlled mixing in test tubes: Two-Unit or Four-Unit Cyclo-Mixers 
provide any desired degree of agitation-from gentle mixing to violent churning. ' .. 
They operate at 3 speeds with separate motor and speed control for each tube. ( 
Equipped with interchangeable cups, they can accommodate round-bottom tubes 
from 15 mm. to 25 mm. in diameter and up to 200 mm. in length. Tube clips and sup- / 

port bars eliminate the need for constant monitoring. Available from your dealer. New York 10, N. Y. 

n.~~~ a111W=,~~~~~~ 
A.,., . 

.. 

Cyclo-Mixer, Single Unit, with foot switch ixing ime required 
... each $68.50 for one typical laboratory 

switch ......................each $59.50 procedure reduced from 

Cyclo-Mixer, Four Unit .....each $248.00 

20 minutes to 11 seconds! 
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With the S/P Auto Dilutor, you could prepare 

repeat-dilutions blindfolded 
The S/P Auto Dilutor lets you do a series of 
identical dilutions faster, easier than ever 
before. It saves hours of pipetting time and 
pipette cleaning; eliminates costly glassware 
breakage. Accuracy better than 1%. Opera- 
tion is simple: Preset sample and diluent 
volumes with direct-reading controls . . . the 
rest is automatic. Moving lever upward, draw 
sample into glass tip. Depress lever, sample 
is dispensed together with diluent. It's that 
simple . . . takes just seconds. There's no 

cleaning required. The sample contacts only 
the glass tip which is thoroughly diluent- 
rinsed during each cycle. Put the Auto 
Dilutor to work in your lab-it's available 
from S/P exclusively. 
No. P5080-1- S/P AUTO DILUTOR, 2 ml. to 20 ml. 
capacity diluent syringe, .01 ml. to 0.1 ml. sample 
syringe ..... .......................... $250.00 
No. P5081-1-S/P AUTO DILUTOR, 2 ml. to 20 ml. 
capacity diluent syringe, .03 ml. to 0.3 ml. sample 
syringe .......................$........... $ 250.00 

For demonstration or information, contact your S/P Representative... or write 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 
Regional Offices: Atlanta ? Boston ? Charlotte ? Chicago ? Columbus ? Dallas * Detroit ? Kansas City 

Los Angeles ? Miami ? Minneapolis ? New York ? San Francisco * Seattle ? Washington 
Export Department-Flushing 58, L. I., New York. In Canada: Canadian Laboratory Supplies Limited. 

In Mexico: Hoffmann-Pinther & Bosworth, S. A. 
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MEASURE IT WITH A PRECISION LIONEL/ANTON RADIATION SURVEY METER 
Pictured, below, are 3 types of portable, battery-powered, transistorized radiation survey meters, 
designed to measure radiation intensity accurately and reliably. No matter which instrument 
you select to meet your particular requirements, you may rest assured that you will be able to 
carry on your work with the knowledge and confidence that you are keeping radiation danger 
under positive, measured control. 

MODEL 700 
BETA-GAMMA SURVEY METER 

Highly sensitive, yet exceptiona 
Model 700 is capable of measuri 
tensity as low as 1/2 of one thousai 
has an upper range limit of 50 m 
hr. Employs five 11/2 Volt conven 
batteries, and comes complete wi 
cessories: (1) instruction and ma 
ual; (2) probe and detector (stain 
gen-quenched Geiger-Mueller tube 
batteries; (4) adjustable carrying . 
disconnect clips; (5) one heads 
storing package. 

Ily rugged, the 

MODEL 715 
GAMMA SURVEY METER 

ing radiation in- Provides measuring ranges of 
ndths R/hr., and 0-0.5, 0-5.0, 0-50.0 and 0-500.0 
ili-roentgen per R/hr. Employs an ion-chamber 
tional flashlight detecting element, and only 1 
ith following ac- flashlight battery. A "check" po- 
3intenance man. sition on the range selector 
less steel, halo- tests overall circuit, battery, 
0); (3) one set of and all working components; a 
strap and quick- zero control zeroes the instru- 
set and a self- ment in all radiation fields up 

$98.50* to 500 R/hr. $99.50* 

Delivery within 5 days after receipt of order. *F.O.B. 

MODEL 701 
ALPHA-BETA-GAMMA SURVEY METER 

Offers operating ranges of 0-0.5 mr/hr., 0-5 
mr/hr., and 0-50 mr/hr. Employs five 11/2 Volt 
flashlight batteries. Utilizes a stainless steel, 
halogen-quenched Geiger-Mueller tube as its 
beta-gamma detector, or a Lionel mica end win- 
dow, stainless steel, halogen-quenched detector 
as an alpha-beta detector. Highly suited for lab- 
oratory or field use. Has an integral, calibrated 
Ra D+E source for actual operational check, and 
comes complete with probe and tube for a, B, 
gamma (B, gamma optional), in addition to the 
accessories supplied with the Model 700. $225.00* 

Brooklyn, N. Y. 

LIONEL ELECTRONIC LABORATORIES, INC./FORMERLY ANTON ELECTRONIC LABORATORIES, INC./ 1226 FLUSHING AVE./BROOKLYN 37, N.Y. 
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COOKE BRIEFS 

Teaching and Routine Microscopes 

advance in objective design, giving 
amazingly flat fields at medium pow- 
ers- without any sacrifice of resolu- 
tion or contrast. 

The Sterimag (Stereoscopic 
Microscope) 

Cooke Briefs are generally devoted 
to discussion of research and special 
optical equipment of our manufac- 
ture. This issue will describe some 
microscopes which have proven most 
suitable in teaching and routine ap- 
plications. Prices have been noted. 

M15AX Teaching Microscope 
The microscope stand and its focus- 

ing motions are the same as those 
used for the M15 Clinical and Re- 
search models. We supply a robust, 
stable stand, designed to meet modern 
requirements of convenience, which 
will stand up for many years under 
hard student use. High strength alu- 
minum alloy pressure die castings and 
shell moldings (epoxy finished) and 
ball-bearing motions moving in hard- 
ened steel slideways are provided. 
This is not a "disposable" student 
microscope. 

The microscope is so designed that 
a wide selection of body tubes, stages 
and substages can be easily and 
quickly interchanged. Thus, a simple 
instrument may be built up, by ac- 
quisitions over a period of time, into 
a versatile equipment with many re- 
search capabilities. 

M15BY Medical Microscope 

M1 5BY (Magnifications 30X - 1 OOOX) $494. 

By mounting additional objectives, 
a binocular body and a graduated 
mechanical stage the student M15 
becomes a suitable medical micro- 
scope, unexcelled in optical perform- 
ance. It is ready for further elabora- 
tion as a dark ground, phase contrast 
or photomicrographic instrument, as 
required. 

The MICROPLAN 40X, high-dry 
objective can be supplied for use with 
this microscope. This lens is a notable 

M1 5AX (Magnifications 1 OOX - 400X) $238. 

As protection against misuse by in- 
experienced students a friction clutch 
on the coarse adjustment prevents 
damage to the focusing motions; ob- 
jectives are spring-loaded to avoid 
accident to lenses or slides. 

840 

Sterimag (10X or 20X models) $175. 

This instrument is widely used in 
industrial inspection work, but has 
also an important application as a 
student tool in elementary botany 
and biology laboratories and in geol- 
ogy. Image quality is excellent, work- 
ing distances are unusually large and 
field of view diameters equal or 
exceed those obtained with more 
elaborate and more expensive stereo- 
scopic microscopes. 

Either a 1OX or 20X model can be 
supplied; magnifications are fixed and 
cannot be changed. However, for 
routine observations and dissection, 
these magnifications are usually suffi- 
cient. 

The eyepieces and objectives are 
locked in place and the instrument is 
virtually student-proof. A ruggedly 
constructed, universally adjustable pil- 
lar stand with heavy base increases 
its capabilities, as well as its suitability 
for student use. 

A built-in light source, with focus- 
able condensing system and adjust- 
able mounting, gives high quality 
illumination conveniently and without 
the complications which come from 
use of an exterior lamp. Transformer 
for the lamp is mounted inside 
the base. Domestically manufactured 
bulbs can be used for replacement. 

Low-priced, the Sterimag has many 
positive advantages for student and 
routine use. 

Biological * Metallurgical * Polarizing - MICROSCOPES - Student * Routine * Research * Special Research 

Metallographs * Dilatometers * Thermobalances * Particle Counting and Sizing Equipment 
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The first use of the Mobile Cobalt 60 Irradiator was to process one million pounds of 
Canada's 1961 potato crop in a pilot scale program. A low dose of radiation (7500 rads) 
prevents potatoes from sprouting during storage. 

New horizons were opened for Industry, Food 
Processors and Research Laboratories when Atomic 
Energy of Canada put the first MOBILE COBALT 60 
IRRADIATOR "on the road". 
While this sensational unit was first successfully used for 
the production processing of potatoes, it can ably demon- 
strate the practicality of Cobalt 60 Irradiators for many 
other purposes. 
Irradiation is approaching the production stage in several 
industries devoted to the preservation of foods, steriliza- 
tion of medical supplies, graft co-polymerization of 
plastics and has already been applied effectively in other 
fields. It is also used in a wide variety of scientific re- 
search. Irradiation could be a key to open the door to 

Sales and service represental 

broader fields and a brighter future for your business or 
research organization. It has possibilities that should not 
be overlooked by forward thinking Industrialists, 
Processors and Research Scientists. 
With a background of more than a decade of experience in 
the field of Cobalt 60 Irradiation, AECL offers a complete 
"package" for your production or research program 
including-Economic Studies, Irradiator Design, 
Consulting Services and, of course, a dependable supply 
of Cobalt 60. (AECL's annual shipments of Cobalt 60 are 
currently running at one-half million curies.) 
May we have the opportunity of placing the experience 
and resources of our organization at your disposal. 
Please write to- 

lion in over one hundred countries 61-5 
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U. 

1. Androstane 

2. Androstane-17-one 

4. S.1, 4 Androstadienolone 

5. Progesterone 

6. Cholesterol 

Sample: 0.2 ul Steroids 

Chart IPM 1/3 Carrier gas 20 psi 

Liq. Phase: S.E. 30 on Anakrom ABS 
Column: glass - 6 feet long 

OD 1/4"--ID 5 mm 

Temp. ?C: Column 240; flash heater 
320; detector 250 

Flow ml,/min.: Column 60, scav. 0, Split 0 

The new column packing gives greater 
efficiencies with less tailing. Coupled 
with U-shaped glass columns, it provides 
new resolving power. 

MEDICAL CENTER 

REPORTS: STEROIDS 
The Model 10 Chromatogram re- 
produced here is an excellent ex- 
ample. Since the breakthrough on 
steroids reported in C&EN July 25, 
1960, Barber-Colman researchers 
at their research center have been 
widening the breach and establish- 
ing data on better phases, solid 
supports, and operating parameters 
to analyze the important area of 
steroids. Incidentally, the Barber- 
Colman Model 10 was employed 
on the original breakthrough. 

In fact, Model 10 has played a large 
part in gathering the considerable 
body of data now available on ster- 
oid analysis. It now appears to be 
t"the instrument of choice"' for 
separating steroids, fatty acids, alka- 
loids, amino acids and similar 
compounds. 

U-shaped, glass-packed columns 
9'6" long can be utilized in the 
Model 10. Close individual tem. 
perature control of the sample flash 
heater, column and the Argon de- 
tector equips the Model 10 for 
stable isothermal runs. A special 
recorder delivers left-to-right, nor- 
mal reading chromatograms at fast 
pen speeds with unmatched accu- 
racy. Most IMPORTANT, Model 
10 is a superbly built Argon ion- 
ization instrument. 

Write to your nearest Barber- 
Colman office for more data on 
Model 10 and steroids. 

BARBER-COLMAN COMPANY 
Industrial Instruments Division 
Dept. C, 15131 Rock Street, Rockford, Illinois, U.S.A. 

BARBER-COLMAN of CANADA, Ltd., Dept. C, Toronto & Montreal ' Export Agent: Ad. Auriema, Inc., N.Y. 

I I, 

11 
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from the originator of Berkeley Box gloves... 

a decisive 

BREAKTHROUGH 
in the 2 Cfield! 

^5030;S?:iS- - aiw,0 ;r;;;;;1;;4. :iS m 
"' 

X 52t''1 *tt s? ':W 77 ' 

WIL-GARD 
Interchangeable Berkeley Box 
Sleeve and Glove Combination 

Imagine-anyone can use your Berkeley Box facilities without 
changing sleeves! Work in a controlled atmosphere is now simplified 
by these new sleeves and interchangeable gloves. Most Wil-Gard 
industrial gloves up to 11-inches long can be mounted on a special 
collar attached to the sleeve which remains permanently flanged 
to the box. Changeover is made in seconds! Pin-holed or contaminated 
gloves can be quickly interchanged individually without replacing 
the sleeve-saving you money, time and manpower. 

Hand temperature suppressors are molded to the inside surface of 
each sleeve and provide continuous circulation and change of fresh 
air, minimizing dew-point fluctuations inside the Berkeley Box. 

No matter what you handle-radioactive materials, noble gases, chemi- 
cal dusts, radioisotopes, reactor fuels, or analytical laboratory tests-this 
new combination makes a perfect team for your Berkeley Box needs! 

All of these Wii-Gard Industrial Gloves, up to t H-inch, 
will fit our 'Berkeley ox" Sleev 

NATURAL RUBBER * SOFT-LINED LATEX * UNLINED LATEX * SOFT- 
LINED BLACK NEOPRENE * UNLINED BLACK NEOPRENE * UNLINED 

WHITE NEOPRENE * BUNA-N 

J' 

Wil-Gard and Berkeley Box are Trademarks of The Wilson Rubber Co. 
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Research and development of 
the combustion of high speed 
flight ... 

The Combustion Institute: EIGHTH 

SYMPOSIUM (INTERNATIONAL) ON 

COMBUSTION 
"More than 600 scientists and engineers came to California from all parts of the world 

and participated at the Eighth Symposium. In addition to the nine invited papers, 124 
contributed papers were presented by representatives from 15 different countries. All are 
published in the present volume. 

"The tangible and intangible scientific contributions made at the Eighth Symposium are 
impossible to assess properly at the present time. The scope of activity encompassed basic 
chemical kinetics, the production of ions in flames, laminar- and turbulent-flame theory, 
power generation with the use of combustion products with highly ionized additives, relaxation 
studies behind shock fronts, detonation phenomena, combustion and detonation of solids, 
combustion problems in engines, etc."-From the Preface 

"Rockets employing solid propellants have been developed or are under development for 
missions of all types, ranging from small tactical rockets to large vehicles for intercontinental 
or space travel. Composite propellants, based on the oxidizer ammonium perchlorate, have 
been extensively studied. We shall hear some of the work on the decomposition and 
deflagration of pure ammonium perchlorate and ammonium perchlorate propellants. 

"Erosive burning of actual propellant grains as a consequence of high gas velocities results 
in deviations from the behavior predicted by the simple laws for burning rate. This phenomenon 
is difficult to describe and to control. The presentation to us of some recent work in this 
field will be received with much interest. 

"Studies of the combustion of liquid propellants and of the combustion process in liquid 
fueled rockets continue to be vigorously prosecuted. In these systems, where cognizance must 
be taken of atomization, evaporation, and mixing, and where efficiency and reliability 
depend on all of these steps, a host of problems exist demanding experimental ingenuity of a 
high order. The programs of this and preceding symposia demonstrate the extent to which 
our understanding of these systems has increased, and the degree to which we are able to 
control them has improved."-Froom the Opening Address 

The papers submitted to the symposium have been arranged into the following sections 
for publication: Survey Papers (8 papers); Chemical Kinetics (8 papers); Ions in Flames 
(12 papers); Combustion Spectroscopy (6 papers); Shock Waves and Relaxation Phenomena 
(5 papers); Nozzle Flow With Chemical Reactions (5 papers); Laminar Flames (16 papers); 
Turbulent Flames (5 papers); Detonations and Explosions (8 papers); Ammonium 
Perchlorate and Ammonium Perchlorate Propellants (7 papers); Erosive Burning: Solid 
Propellants (8 papers); Formation, Combustion, Explosion and Detonation of Solids (13 
papers); Unstable Combustion in Solid-Fuel Rocket Engines (3 papers and panel discussion); 
Flame Holding: Selected Engine Combustion Problems (10 papers); Liquid Propellants and 
Liquid-Fuel Rocket Engines (16 papers). Each submission includes pertinent references. 

Proceedings of the Eighth Symposium (International) on Combustion, held at California 
Institute of Technology August 28 through September 2, 1960; sponsored by THE 
COMBUSTION INSTITUTE, a nonprofit professional society, incorporated in 1954, to promote 
the science and application of combustion and to disseminate knowledge in this field. 

1961 * Approx. 1250 pp., many illustrations ? probable price: $25.00, ready in April 

THE WILLIAMS & WILKINS COMPANY 

BALTIMORE 2, MARYLAND, U.S.A. 
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One of a series 

Grape Jelly and the Flow of Cold Oil 

As freshly made jelly cools, a gel structure forms that resists deforma- 
tion. The same thing can happen to lubricating oils in extremely 
cold weather. 

Searching for a way to insure that lubricants will function over the 

complete range of operating temperatures, physical chemists at GM 
Research have been delving into some interesting research in rheology 
... the science dealing with flow of matter. In particular, they are 

examining the strange influence of polymers dissolved in mineral 
oil systems. 

Adding long-chain polymer molecules to the already complex mineral 
oil produces some versatile lubricants. But the polymers further com- 

plicate the fluid's viscosity under varying shearing forces and 

temperatures. 

Analyzing such sticky problems has led our researchers to develop new 

measuring techniques (including a forced-ball viscometer that readily 
responds to delicate gel structures) .. . to uncover new experimental 
data (see graph) ... to form new theories as to why mineral oil gels 
are made more rigid by some polymers, less rigid by others. 

This pioneering work on low temperature oil viscosity started with 

thoughtful consideration of a practical problem. It is yielding basic new 
scientific information our technical people can use. We think 
it typifies General Motors constant resolve to seek and find- 
A BETTER WAY. 

General Motors Research Laboratories 
Warren, Michigan 

55,000 

At -25?F a ring gear .--- LUID A 
in a car differential plows through i s 50,000 
a typical (SAE 90) gear oil. o " Increasing Shear 

S 45,000 -. 
e> I " a*^ FLUIDB 

Fluid A is termed a Newtonian fluid ? Decreasing Shear 
because its viscosity is independent > 40,000 -.. -- l 

of shearing forces. But note the 
Temperature of Analysis: -40?C 

unusual behavior of Fluid B, 
a non-Newtonian oil-polymer blend 35,000 5 I 

0 500 1000 1500 2000 now being investigated. WA ..........r... OHncnR Mt i t sec- ' 



The Model pHM 4 

an All-New pH meter developed for research applications by 

* Transistorized 

* Potentiometric 

We are exceptionally proud of Radiometers latest 
achievement-a transistorized pH meter which in- 
cludes these outstanding attributes: 

* Very low zero drift. 

* Accuracy for pH differences to - 0.001 pH. 
* Accuracy for mV measurements ? 0.2 mV _. 

0.05%. 
* Reads direct in pH (0 to 14) or mV (0 to ? 1500). 

* Uses wide variety of plug-in or remote electrodes. 

* Built-in battery condition test and standard cell. 

* Uses only two types of readily obtainable 1.5 volt 
dry cells. 

* Wide buffer adjustment range. 
* Small view field for minimum eye travel. 

* Controls conveniently located. 

RADIOMETER 
If your requirements are exceptionally demanding, do 
not fail to evaluate the Radiometer pHM4. 
By all means write for further information. 

J9524 
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HIGH READABILITY 

Effective scale length over 140", or 10" per pH. 
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No.1 PHARMACIA 
LEADING IN DEXTRAN 

CHEMISTRY 

* 4 
I # 

SEPHADEX gel particle with immobile water 
0 

large molecule 

small molecule 

2. Small molecules move into the gel 
until equilibrium 

4.., 

. . !.. . . . . 
iiiiiiiiiiiii i 

. : ' : .:....'-'::: :.:>"" 

B; :.::R :: 

3. Volume outside gel particles re- 
placed by water 

4. Small molecules move trom the 
gel until equilibrium 

I 0 
" * * 

_.* I.. 

5. Outside volume replaced by water 
to empty gel particles completely 

For complete 
information, 

write for 
Sephadex in 

Gel Filtration. 

__ ___. I - -- ----U 

GEL FILTRATION 
A new analytical and preparative technique 
Gel Filtration with SEPHADEX, pioneered by Pharmacia, leader in dextran chemistry, 
is a significant advance in the methodology of separation and purification. 
The adjacent series of pictures indicates a cyclic procedure which is repeated in 
every SEPHADEX particle to give as a final result the separation of molecules of 
different sizes. 

NUMEROUS APPLICATIONS 
.. .tested and proved ... 

a) Desalting colloid solutions- 
SEPHADEX allows rapid and complete 
desalting, eliminating time-consuming, 
imperfect dialysis methods. 

b) Exchanging buffer mediums- 
SEPHADEX assures easy and fast 
changing of buffer mediums prior to 
ion exchange chromatography or elec- 
trophoresis. 
c) Fractionating polymers- 
SEPHADEX permits accurate and efficient 
fractionation of homologous polymers 
by molecular weight. 

d) Purification and group separa- 
tion-SEPHADEX makes possible frac- 
tionation of complex mixtures, extracts 
and many other substances. 

e) Concentrating-SEPHADEX pro- 
vides simple and effective concentrating 
of solutions containing high molecular 

weight solutes, without changing ionic 
strength or pH. 
f) Partition chromatography- 
SEPHADEX is extremely valuable in a 

two-phase system, when the aqueous 
phase must be stationary and the other 
mobile. 

g) Adsorption chromatography- 
SEPHADEX adsorbs some aromatic and 

heterocyclic compounds, a fact which 
can be utilized for separation. 
SEPHADEX is supplied in these types: 
lower limit for complete exclusion- 
G-25: MW 3,500-4,500; G-50: MW 
8,000-10,000; G-75: MW 40,000- 
50,000. 
All of the types are in the following sieve 
fractions: Coarse for industrial uses and 
when high flow rates are important; 
medium for standard laboratory usage; 
and fine for experiments where high 
resolution is essential. 

PHARMACIA FINE CHEMICALS, INC. 
Headquarters: 501 Fifth Avenue, New York 17, New York 
Sales Office: Box 1010, Rochester, Minnesota 
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monitoring 

...across the spectrum 

Ii .with just a turn of a DIAL 

To learn 
identifice 
solvents 
Vanguar 
* Analy; 

micror 
* Partict 

even v 
* Monoc 

selecti 
* Autorr 

sorbin 
* Comp< 

make ( 
* Fully ti 

Now with just a turn of a dial you can continuously monitor 
column effluent for compounds absorbing at any wave 
length in the ultraviolet spectrum, Vanguard's all-new 
Model 1056 Automatic UV Analyzer performs with greater 
sensitivity and versatility than ever thought possible. Dual- 
beam operation utilizing sample and reference cuvettes 
provides continuous base line compensation for gradient 
elutions and for other applications where the optical density 
of the eluent may change. Operates with minimum super- 
vision and compatible with all Fraction Collectors. Auto- 
matic chart recorder marking system speeds identification 
by quickly and accurately locating test tubes in which 
absorbing materials are located. 

!ii.I-,!iM 

how you can save time while assuring positive 
ations-even in the presence of highly absorbing 
-write direct for complete details on the new 
,d Model 1056 Automatic UV Analyzer. 

zes across the spectrum-from 200 to 400 milli- 
ns 
ularly well-suited for gradient elution techniques-- 
vhen highly absorbing solvents are utilized 
:hromator-coupled hydrogen light source permits 
ive dialing across UV spectrum 
iatic chart recorder marking system locates ab- 
g materials by test tube 
atible with all Fraction Collectors-regardless of 
or model AA:NJ D 
ransistorized for long, precision service _ 

INSTRUMENT COMPANY 

DESIGNERS AND MANUFACTURERS OF PRECISION INSTRUMENTATION FOR RESEARCH 
P.O. Box 244 * LaGrange, Illinois * Fleetwood 4-5656 

Regional Office: 115 New Montgomery Street * San Francisco, California * EXbrook 2-0511 

851 
16 MARCH 1962 



RESEARCH 
DESIGNED 

CENTRIFUGES 

FOR SPECIAL 
AND ROUTINE 
APPLICATIONS 

SS-1 SUPERSPEED- 
32,700 x G - "the workhorse 
of the modern laboratory" 

SMALL & MEDIUM for the 
versatility of five rotors 
on one motor base 
and hundreds of 
tube combinations J 

SS-4 ENCLOSED SUPER- 
SPEED - 17,000 rpm, 
34,800 x G- with 
snapout control panel 
for remote operation 
in cold rooms, under 
fume hoods, etc. 

For further information, please ask us for 
Bulletin SC-3GC 

852 

Yes, research designed! This means that regardless of which SERVALL 
Centrifuge you require, it will more than meet your specifications. Perhaps 
you need more than one centrifuge; you will find the various SERVALL 
models complementary. The Small and Medium range give literally hun- 
dreds of tube combinations in five rotors which fit onto one motor assembly. 
The revolutionary KSB Continuous Flow System collects small amounts 
of precipitate from gallon quantities of sample. The RC-2 is the instru- 
ment that has become the criterion for low-temperature work in the 
Superspeed range. Now, SERVALL introduces its all-new RC-3 General Pur- 
pose Automatic Refrigerated Centrifuge that accepts no fewer than fourteen 
angle and horizontal rotors and reduces centrifuging times from five- to 
ten-fold. This instrument will establish new standards for low-speed work. 

We invite you to compare SERVALL workmanship with competitive mod- 
els - as a researcher, you know it's the finish that counts. 

Also, SERVALL quality and versatility are available in SERVALL Laboratory 
Instruments: Ultra-Microtomes, Cell Fractionator, Pipettes. 

IFan Soruall, Ice. 
N O R WA LK ? CO N N ECTICUT 
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Tracerlab BACKGROUND 
AS LnOW AS n0.3 CPM 

omn/guard 1" OR 2" SAMPLES 

LOW BACKGROUND MANUAL OR 
BETA COUNTING SYSTEM AUTOMATIC SYSTEMS 

Leading research and environmental analysis laboratories* 
are now using Tracerlab Omni/Guard Low Background 
Beta Counting Systems like the one pictured. In addition to 
setting new standards of reliability, Omni/Guard Systems 
are performing counting operations never before possible. 

The Omni/Guard can assay 1" or 2" solid beta samples. 
Efficiency is high, even for low energy beta rays, C14, S35, 
etc. This means that less starting material is needed, lower 
activity levels can be measured, and counting time is sub- 
stantially reduced. And the new Tracerlab Omni/Guard 
System is moderately priced and economical to operate 
and maintain. 

In mentioning these advantages we've merely scratched 
the surface. Write for the Omni/Guard Bulletin. Tracerlab, 
1601 Trapelo Road, Waltham 54, Mass., or 2030 Wright 
Avenue, Richmond 3, California. 

*names on request 

D racerla O ONIS. 

A DIVISION OF LABORATORY FOR ELECTRONICS, INC. 

I 
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New and recent 

Oxford books 

Announcing . .. 

GENETICS 

by Robert C. King, Associate Professor of Biology, Northwestern University. Illustrated by 
E. John Pfiffner, Chicago Natural History Museum. 
Authoritative and comprehensive, this new text is designed for general undergraduate courses in 
genetics. The book combines a classical viewpoint with the most up-to-date research advances to 
explore this increasingly vital field. 

Careful attention is focused on such topics as developmental genetics, population genetics, bio- 
chemical genetics, radiation genetics, and evolution theory. Cytology is discussed in considerable 
detail, making supplementary reading assignments unnecessary. The section concerning life cycles 
of the organisms used most frequently in genetic study is particularly helpful to the beginning 
student. 

Masterfully illustrated, the book contains over 100 especially-prepared original drawings, the re- 
sult of close collaboration between author and artist. Detailed, meaningful captions increase their 
usefulness as visual study aids. Provocative study questions at the end of each chapter require 
research into original sources as well as the solving of problems. A pamphlet of answers to the 

study questions will be published separately. 

Extensive bibliographies accompany each chapter, encouraging the student to pursue specific 
topics intensively. The five appendices contain a wide variety of useful information, including a 

chronology, periodical list, a list of heredity clinics, and a guide to motion pictures and film 

strips which illustrate textual material. 

March 1962 400 pp. 120 illustrations $7.50 

PRINCIPLES OF ZOOLOGY 

by John A. Moore, Professor of Zoology, Columbia University and Barnard College 

1957 696 pp. illustrated $7.75 

LABORATORY WORKBOOK FOR PRINCIPLES OF ZOOLOGY 

by John A. Moore 

1957 163 pp. illustrated $2.75 

AN INTRODUCTION TO ANIMAL PHYSIOLOGY, Second Edition 

by W. B. Yapp 

1960 435 pp. illustrated $4.95 

AN INTRODUCTION TO THE STUDY OF PROTOZOA 

by Doris L. Mackinnon, formerly Professor of Zoology, University of London, and 
R. S. J. Hawes, Lecturer in Zoology, University of Exeter 

1961 528 pp. 179 illustrations $12.75 

OXFORD UNIVERSITY PRESS 
417 Fifth Avenue, New York 16, N.Y. 
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Polaroid Land Camera a 
Attachment 

$115 

4 

Photomitcrography 
Set 

ACA $39.95 

LABORATORY 
MICROSCOPE 
LMLK $198 

Please rush UNITRON's Microscope Catalog 4Z-3 
Name 

Company 

Address 

City ' _ State _ 

11 



MS7 MASS SPECTROMETER 
high sensitivity 
better than one part per billion for many elements 

rapid analysis 
less than one hour to detect one part per billion; 
15 minutes for one part per million 

uiniform sensitivity 
ionization rate is essentially the same for 
all the elements 

simple data presentation 
photoplates record all elements simultaneously- 

high resolution The AEI MS7 Mass Spectrometer is marketed by us in the 
U.S.A. For details, call any local Picker office or write 

double focusing separates background from Picker X-Ray Corporation, White Plains, New York. 
Inquiries from areas outside the U.S.A. should be di- 

trace element lines rected to Associated Electrical Industries Export Ltd., 
~~~~trs~a~ce element z~li~~nes -Manchester, England, for prompt handling. 

ease of operation 
does not require a highly trained technician 

856 SCIENCE, VOL. 13 35 



o0 

REPORT NO. 1 FROM LINDE COMPANY, DIVISION OF UF 

All-new, practical approach to 

freezing-storing biologicals insures: 

1. Maximum recovery of viable tissues, cells, and microorganisms. 
2. Recovery of labile enzymes with minimum loss of activity. 
3. Preservation of characteristic cellular morphology. 

410N CARBIDE CORPORATION 

THE NEED FOR LIQUID NITROGEN 
Very low temperatures are needed for long- 
term, indefinite preservation of biolog- 
ical specimens. 

No longer is mere freezing of a speci- 
men considered adequate. Chemical and 

O enzymatic reactions do not cease wihen 
water freezes, they are merely slowed. 

Typically, lipase activity has been found 
at -24.5?C. Invertase can hydrolize su- 
crose at -18?C. Certain species of mi- 
croorganisms have multiplied even 
though held at -8.9?C. for one year. 

To be sure a specimen is stored so that 
there is no degradative activity, recent 
studies dictate the need for temperatures 
below -130?C. Ice crystal growth 
ceases; all chemical and physical a'ctiv- 
ity are reduced to a negligible level. 

Liquid nitrogen, which boils at --196? 
C., provides a storage temperature which 
prevents ice crystal growth and chemical 
reactions that damage specimens. More- 
over, it is chemically inert and will not 
react with any material it contacts. It has 
no effect on the pH of the specimen. It 
vaporizes without leaving a residue. 

LIQUID NITROGEN FREEZING/STORING 
MADE SAFE, PRACTICAL-BY LINDE 

Linde Company, pioneer in cryogenics 
and the only industrial company cur- 
rently active in cryobiological research 
and development, supplies field-proven 
equipment for both freezing and storing 
biological materials. LINDE, in cryogen- 
ics since 1907, now has an integrated 
group of nearly 40 biologists, biochem- 
ists, biophysicists, and engineers engaged 
in cryobiological research. 

Control. (Lower) Top View of Freezer, Opened. 

For successful freezing of biological mate- 
rials, a proper controlled cooling rate is 
essential. LINDE's new BF-3 Biological 
Freezer provides the required precise 
control of conditions. Optimum cooling 
rates can be accurately maintained in 
the range of 0.5?C. to 19.0?C. per min- 
ute. Unit requires only simple installa- 

LINDE LNR-25-B Liquid Nitrogen Refrigerator 

tion, makes it possible to carry out entire 
freezing operation on the laboratory 
bench; consumes as little as 5.9 liters of 
LN2 when the cooling rate is 1?C./min. 
(less as the rate increases). 
For successful storage of specimens, the 
LINDE LNR-25-B Liquid Nitrogen Re- 
frigerator maintains material between 
-185?C., and -196?C. Non-mechanical 
unit eliminates hazard of loss through 
power failure. Now offered in new 9- 
canister or in regular 6-canister arrange- 
ment. Storage space can be reached eas- 
ily through large-diameter entrance tube. 
Fully charged unit has holding time of 
about 21 days. Stainless-steel welded 
construction provides a unique combi- 
nation of light weight, durability, resist- 
ance to corrosion. 

Free literature and technical data available 
Detailed literature is now available on 
request. For help with your problems, 
check your area(s) of interest on the cou- 
pon below and send. 

CHECK-CLIP COUPON-ATTACH TO BUSINESS LETTERHEAD 

Linde Company, Dept. SC-33 
270 Park Avenue, New York 17, N. Y. 

Please send details on the items checked: 

Q The Preservation of Biological Materials L IN D E 
w ith Liquid NitrogenCOY 

0 LINDE Liquid Nitrogen Refrigerators 
C C 

M PAN Y 
CI LINDE BF-3 Biological Freezer "Linde" and "Union Carbide" are registered 

01 ELNEFiaFeetrade marks of Union Carbide Corporation. 

LII?)ll1)11) 111111-1)1111 1~I 
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HI TAC H I Electron Microscopes 

featuring 

the new HU-11 
Hitachi, Ltd. of Japan, in advance of world- 

wide competition, announces the successful pro- 
duction of the HU-11, the latest in electron 
microscopes. 

The new HU-11 is an enlarged, high effici- 
ency electron microscope, guaranteed 8-10 

proje )Angstrom Unit resolution, capable of probing 

a chromatic aberration compensating lens sys- 
tem, a development uniquely Hitachi. 

Other improvements include an enlarged spe- 
cimen chamber facilitoating handling of acces- 
sories, an exhaust system trap reducing contami- 
nation to a minimum (therefore eliminating the 
need to disassemble the column), increased ex- 
posure area of photography permitting record- 

ing of high resolution diffraction rays. 

,, ,and presenting the HS-6 

Hitachi's outstanding HS-6, the permanent 
magnet electron microscope, is equipped with 
four lenses cohers idense m, objective, intermediary,l 
projection) with a resolving power reaching 25 
A.U. upwards and ensures an electron optical 

^ * chrmagetific eation continuously changeable 
2,000x to 20,000x GRAY SCIENTIFIC 

The HS-6 is proving itself doubly invaluable 
photographically as an electron diffraction 
camera using an additional specimen stage and 
as the so-called "selected area" diffraction 
camera. (Camera chamber is loaded with 18 
cassettes permitting 36 successive exposures.)f 

Simplicity of operation, mechanics and cir- 
cuitry make the HS-6 the ideal instrument 
for researchers in the most sensitive medical 
and biological fields. 

tFor iore detailed informnation get in touch with 

ERB & GRAY SCIENTIFIC, INC. 
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SANBORN? OPTICAL OSCILLOGRAPHS 

NEW DIRECT-READOUT RECORDING SYSTEM 
In addition to wide-deflection traces that can overlap, 
and high frequency response, this new recorder pro- 
vides the special advantage of direct readout with no 
chemical developing necessary. Standard galvanometers 
cover a frequency range of 0 to 500 cycles, providing 
more than enough response for heart sounds, blood 
pressures, EEG, EGG, oximetry, dye dilution studies, 
plethysmograms, temperatures, etc. The Sanborn 350- 
1700B Heart Sound Preamplifier provides pre-em- 
phasis to extend the heart sound bandwidth to 1000 
cycles per second with standard 500 cycle galva- 
nometers. Galvanometers with a frequency range up 
to 2000 cps are available upon special request for such 
phenomena as EMG pulses, nerve pulses, etc. The Mod- 
el 658T uses an 8" chart, has 9 speeds from 1000 to 
2.5 mm/sec, timing lines at 0.1 and 1.0 sec intervals, 
beam interrupter for trace identification. Monitoring 
units may be included. 

NEW 4-Channel Photographic System 
Model 564 Poly-Beam 

Efficient system for up to 4 
channels, with excellent per- 
formance at minimum cost; 
wide application versatility 
by using "350" preampli- 
fiers; full-scale (15 cm) 
recording with clear, repro- 
ducible traces. Monitoring 
units may be mounted on 
cabinet. 

I 

8-Channel Photographic 
Model 558M Poly-Beam 

Versatile Poly-Beam system 
uses up to eight "350" pre- 
amplifiers; excellent perform- 
ance, full-scale (15 cm) 
recording, reproducible traces; 
monitor units may be included. 

2-Channel Photographic Model 62 Twin-Beam 
Convenient table-top sys- 
tem provides 6 cm wide 
recordings plus electrical 
auscultation; uses Twin- 
Beam amplifiers (ECG, 
Phono) or external amp- 
lification for additional 
phenomena; external 
monitor units may be 
used. 

The extensive and well-known Sanborn line of heated stylus 
recording systems is available, of course, in addition to the 
optical systems outlined above. For complete information call 
the nearest Sanborn Branch Office or Service Agency - or 
write Manager, Research Instrument Sales: 

MEDICAL DII DIVISION 

S A OINi , O t n4 C M AY I 'V 
175 Wyman St., Waltham 54, Massachusetts 
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C OJL E M A N 

Vast range of material yields 
to Coleman Nitrogen Analyzer 
From crude petroleum to the finest pharmaceuticals 
-from rose petals to fertilizers-from foods to tex- 
tiles. These diverse applications, in basic research Some of the materials 
as well as in batch control, only begin to outline the routinely analyzed with 
far-reaching analytical capability of the Coleman 
Nitrogen Analyzer. the Coleman Nitrogen 
Common to each of these applications is the greatAnalyzer: 
increase in speed, accuracy and economy over tra- 
ditional methods for nitrogen analysis. Compare your Tobacco 
present method with these benefits routinely provided oilis 
by the fully-automated Coleman Nitrogen Analyzer: Crude petroleum 
SPEED-complete analysis in 8-minute operating Refinery hydrogenation feed 
cycle; 40 analyses per day on a single instrument. stock 

Milk solids 
ACCURACY-nitrogen content within 0.15% of Textiles 
theoretical value for materials containing 10% nitro- Fece homogenate 
gen; greater accuracy for materials with higher Soybean oil meal 
nitrogen content. Meat scraps 

Animal tissue 
ECONOMY-operating costs average less than thirty Dog foodA 
cents per analysis for reagents, combustion boat and Caffeine 
combustion tube. Jet fuel 
Inherent versatility of this instrument permits anal- Soy bean lipids 
ysis of virtually any material dissociable at tempera- Plastis 
tures under 1100? C, and with nitrogen content Rock 
ranging from 0.01% to more than 75%. Sample Pharmaceuticals 
requirement is in the 1-100 milligram range. Petroleum asphalt 
Put automatic nitrogen analysis to work on YOUR Corn gluten feed 
sample materials in YOUR own laboratory. Take full Dried meat products 
advantage of the speed, accuracy ahd economy Organic intermediates 
offered by the Coleman Nitrogen Analyzer. 

Write for Bulletin SB-258 
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nuclear DATA 
The "Quiet Entry" Pulse Analog-To-Digital Converter 

Without much question, the most diffi- 
cult problem in the design of analog-to- 
digital converters, for multichannel pulse 
height analyzers, has been that of getting 
the acceptable pulses "into" the converter. 
The signals are usually random in both 
amplitude and time of occurrence, and 
those signals which occur during times 
that the converter is busy processing an 
earlier pulse must be blocked. In some 
way, also, the input pulses which occur 
during the re-opening of the signal gate 
must be rejected. Alternatively, the input 
gate must not be re-opened when a signal 
pulse is present since that pulse may be 
distorted in the process. Furthermore, if 
a signal pulse occurs during a transient 
produced by a large earlier pulse, that 
signal pulse should be rejected. 

It is almost customary to use a trigger 
circuit responsive to each input signal 
pulse and to use the output of this trig- 
ger to open the linear signal gate except 
if the input signal occurred at an inoppor- 
tune time. The use of such a trigger cir- 
cuit, we have always felt, -is undesirable 
for numerous reasons. It is complex when 
designed to carry out all of the rejection 
functions described above; it is difficult 
to provide adequate triggering sensitivity 
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so that even very small signals will be al- 
lowed to "enter" the converter, and yet 
be tolerant of the rather extreme ranges 
of pulse rates and amplitudes encountered 
in some experiments; and it is not easy 
to prevent distortion of the signal pulses 
due to the violence of the triggering ac- 
tion since the voltage signals produced 
are many times greater than the smallest 
input signals of interest. 

We devised a method, some 300 ana- 
lyzers ago, in which the trigger circuit 
is completely eliminated. Our competi- 
tors were considerably amused by our 
reference to this converter as a "quiet 
entry" converter. Nevertheless, the meth- 
od has been most successful, and its use 
accounts largely for both the precision 
and reliability of our converters. When 
we recently designed our models ND120 
and ND130 analyzers, we re-studied the 
problems involved in using an input trig- 
ger circuit, for certain design considera- 
tions made it difficult to provide a "live" 
cathode ray tube display without advance 
notice of each impending conversion proc- 
ess. That notice apparently would have 
to be derived from an input trigger cir- 
cuit. A few experiments left us even 
more appreciative of the quiet entry tech- 

I  
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Fig. 2 Complex radium spectrum, with low energy detail indicated. The logarithmic calibration points, which are 
also channel marker points, are a standard feature in our analyzers. Unretouched Polaroid photographs shown 
actual size, taken with the Tektronix Model C-12 camera. 

nique which we have continued using. 
We give more weight to analysis precision 
and reliability than to a feature which is 
ordinarily only a convenience. 

In our method, the input signal gate 
is permitted to remain open at all times, 
except when the analyzer is busy and, of 
course, except in coincidence operation. 
This means that improper pulses, as well 
as the proper ones, are permitted to enter 
the converter to be analyzed. If the pulse 
has entered during or immediately after 
the gate re-opening, or if a transient due 
to an earlier pulse exists during the re- 
opening, the conversion operation in- 
variably starts immediately after that re- 
opening. Whenever a conversion begins 
within about two microseconds of the 
linear gate re-opening, the results of the 
subsequent analysis are ignored (no count 
is added to the memory channel in- 
volved). It is sufficiently infrequent that 
this happens that the lost time is not im- 
portant, providing the dead time effects 
are properly corrected by the timing cir- 
cuits, which they are. 

There are several immediate benefits. 
The only circuit which must respond to 
the input pulses is the circuit used to 
charge the converter "memory" capacitor. 
That circuit has invariably been quiescent 
for about 20 microseconds prior to the 
gate re-opening, since it is quiescent dur- 
ing the count-storage cycle following its 
last conversion. It may therefore be ad- 
justed to respond to even very small sig- 
nal pulses since there is no tendency to 
"run wild" as would be the case for a 
trigger circuit continuously exposed to 
the input pulses. If desired, it may be 
adjusted to any sensitivity level above 
noise, but it is normally set at about ?% 
of the largest signal pulse of interest. 

The gamma spectra shown in Figs. 1 
and 2 indicate the excellent performance 
in the low energy regions. This perform- 
ance is characteristic of all model ND120 
and ND130 analyzers under "field" con- 
ditions. Unlike the case involving trigger 
circuits, which must be operator-adjusted 
to suit conditions, there is no threshold 
adjustment provided at all, since the ca- 
pacitor charging circuit has a stability of 
well under /2% for the life of the instru- 
ment. To provide a variable threshold, 
we would need only provide a variable 
bias to the capacitor charging circuit. To 
our considerable surprise, no one has yet 
asked us to include the variable threshold. 

The name "quiet entry" simply means 
that no signal pulse which enters the con- 
verter will result in a count being stored 
in the memory, unless that pulse entered 
the converter when all analyzer circuits 
were quiescent. Early rumors had it that 
there were certain performance limita- 
tions introduced by the method. There 
are none at all. Operation is easier, a 
complex and sometimes troublesome cir- 
cuit has been eliminated completely, and 
analysis is more accurate. 

3833 West Beltline Hy. Madison 5, Wisconsin 
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Fig. 1 Analysis of gammas from CO60 and CS137, showing 32 k.e.v. x-ray fully resolved at gain setting of about 
three m.e.v. full scale. Input pulse rate 4,000/second. Right hand photograph shows detail of x-ray. 
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1. Full 10" Chart 
2. 1/10% Accuracy of Measurement 
3, 10" Standardized Polarizing 

Ranges 
4. Low Cost 
This Sargent POLAROGRAPH gives 
you a large 250 mm (10 inches) chart and 
the highest accuracy and current sensi- 
tivity at the lowest price of any pen 
writing polarographic instrument meet- 
ing these specifications. 

It offers you optimum specifications 
based on over twenty years of leadership 
in design, manufacture and service in 
this specialized field of analysis. 

The polarographic method is capable 
of reproducibility to 1/10% and analyt- 
ical accuracy to 1/2%. To make use of this 
facility, the instrument must be accurate 
to 1/10% and chart space must be pro- 
vided for recording large steps to achieve 
measuring precision. We strongly advise 
against the purchase of any polarogra- 
phic instrument using miniature (5 inch) 
charts and low gain balancing systems 
in the 1% order of precision. 

This Model XV is adaptable to 10-6M 
determinations with the S-29315 Micro 
Range Extender. 

SPECIFICATIONS 
Current Ranges: 19, from .003 to 1.0 jA/mm, 
Polarizing Ranges, volts: 0 to -1; .1 to-2; -2 to 
-3; -3 to -4; +.5 to -5; 0 to -2; -2 to -4; +1 to -1; 
O to -3; +1.5 to -1.5. 
Balancing Speed: standard, 10 seconds; 1 
second or 4 seconds optional. 
Bridge Drive: synchronous, continuous re- 
peating, reversible; rotation time, 10 minutes. 
Chart Scale: current axis, 250 mm; voltage 
axis, 10 inches equals one bridge revolution. 
Current Accuracy: 1/10% 
Voltage Accuracy: M% 
Chart Drive: synchronous, 1 inch per minute 
standard; other speeds optional. 
Writing Plate; 10% x 12Y2 inches: angle of 
slope, 30?. 
Standardization: manual against internal cad- 
mium sulfate standard cell for both current 
and voltage. 
Damping: RC, four stage. 
Pen: ball point; Leroy type optional. 
Suppression: zero displacement control, mer- 
cury cell powered, 6 times chart width, upscale 
or downscale. 
Potentiometric Range: 2.5 millivolts, usable 
as general potentiometric recorder. 
Finish: case, enameled steel; panels, anodized 
aluminum; writing plate, polished stainless 
steel; knobs and dials, chromium plated and 
buffed. 
Dimensions: 23 x 17 x 10 inches. 
Net Weight: 65 pounds. 
S-29310 Sargent Model XV Recording 
Polarograph with accessories and sup- 
plies ........................ $1585.00 
For complete information write for Sargent 
Bulletin P. 
E. H. SARGENT & CO., 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Detroit 4, Mich..Dallas 35, Texas . Birmingham 4, Ala, 
Springfield, New Jersey * Anaheim, California 

SARG ENT 
Scientific Laboratory Instruments 
Apparatus E Supplies ? Chemicals 



with a forward look in the feld 
of high vacuum equipment .. 
Kinney Vacuum, the accepted leader in the 
manufacture of vacuum pumps is acknowledged 
foremost in research and development in the 
high vacuum industry. 
This leadership is carefully guarded by 
constant and extensive research and develop- 
ment that produces the ultimate in 
mechanical pumps, diffusion pumps, valves, 
baffles, gauges, vacuum furnaces, space 
chambers, and complete vacuum systems. 
The resources of the New York Air Brake 
Company and all of its divisions guarantee VANE TYPE MECHANICAL PUMP... KCV 
every Kinney Vacuum product to be efficient Kinney vane type high vacuum pumps are expressly developed 

to provide a laboratory tool that is vibration-free and quiet in 
in operation, most modern in design, and operation. Two stage compound pump displacements of 2 to 7 
constructed to give the maximum in service. cfm, attain an ultimate of 0.1 micron. Special filter eliminates 

* PROVEN STABILITY exhaust smoke. All moving parts are interchangeable for simple 
* PROVEN STABILITY operation and maintenance, easily serviced without special tools. 

? EXTENSIVE RESOURCES The sealing and lubricating oil flows throughout the pump from 
* DYNAMIC DEVELOPMENT internal reservoir automatically; no adjustments necessary. 

V? - VEY V V-|||M DIVISION THE NEW YORK AIR BRAKE COMPANY 
KINNEY VACUU 3529 WASHINGTON STREET * BOSTON 30, MASS. 
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NBS FERMENTATION APPARATUS for the growth of Bacteria, 
Fungi, Yeasts, Tissue Cultures and Viruses 

The NBS Fermentor Drive Assemblies 
offer a convenient and efficient means 
for culturing microorganisms under 
well-defined conditions. Temperature, 
agitation, pH1, air volume and pressure 
can be selected and rigidly controlled 
while sterility is maintained. 

Stainless steel fermentors with Pyrex 
glass jars are available in 5, 7/2 and 
14 liter sizes. Impellers are driven 
through a non-freezing, stainless steel 
agitator housing which incorporates 
stainless steel ball bearings and leak- 

proof Teflon seals. The fermentors 
are easily and quickly disconnected 
from the drive and will sustain repeated 
autoclaving. 
Water bath temperature is adjustable 
up to 60?C ?: 0.5?C. A continuous- 
duty, variable speed motor enables im- 
peller speed to be regulated between 
150 and 750 'rpm. Performance is 
quiet and dependable under continu- 
ous operation. All NBS apparatus is 
unconditionally warranted for one 
full year, WRITE FOR CATALOG FSS/3162 

g,NtNB?~~ ?a^ B X(~~ ^ (1) Automatic pH Control and Antifoam Addition optional 

Ma Brunswick Scientifisc Co, Inc. 1btorsf Precision Laor tor Apparatus N 
Manuf cturers and Distributors of Precision Laboratory Apparatus 

For Aerobic 
and 

Anerobic Studies of 
Microbial and Chemical 
Processes at Laboratory 

and 
Pilot Plant Levels 
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New Alpha Counter Safely Demonstrates 

Radioactivity in the Classroom! 

.....-- Many science classes and ': '' every junior and senior 
ll pysics class will find this 

device a fascinating means 
of studying radioactivity. 
Counter provides visual in- 
dications-instantly detects 
radioactivity in sclf-lumi- 
*nesccnt paints, uranium- ' 
and-thoriumr- bearing ores. 

:: ;isii,.',,,. I:. ;.;,. particles (rays) appear on 
screen . . . are magnified by novel lens system . . . and 
viewed throusT-- yrr'-,'. Operates with all uranium 
minerals. Als,' i<,"'.i ,' r for prospectors, assayers, ex- 
perimenters, ,.i:i: :, ' '.(l1:.-] laboratory use. 100% safe. 
Must be used in darkened room. Unit includes Alpha 
Counter (2%'/" long by 5%" visible diameter), red filter 
and safe alpha source. 
Stock No. 60,259-W - ------ $9.25 Postpaid 

BUILD A SOLAR ENERGY FURNACE 
A fascinating new field. Build your own Solar 
FiFurnace for experimentation-many practical 
uses. Easyl Inexpensive! lTse vs(rap-oodl: WVe 
furnish instructions. This stun powered furnace 
winl generate terrific heat-2000' to 3000?. 
Fuses enamel to metal. Set paper aflame in 

seconds. Use our Fresnel Lens--.14" diameter . . . f. l. 14'. 
Stock No. 70,130-W, Fresnel Lens - ---$6.00 Postpaid 
11" Sq. Fresnel Lens F.L. .19" 
Stock No. 70,533-W ....- -.-... $4.75 Ppd. 

MINIATURE WATER PUMP 
Wondlerful for experiisents, miniiature water- 
falls, fountains, HT) gage railroad backdrops, 
etc. Tiny (2%" x ':i%') electric motor andl 
ptunlup ideal for holbhyists, labs, schools. Puaiumps 

__.__._ continuous flow of swater at rate of one pint 
c per Issinute at a 1t2" head. With 2 ) Ilatteries 

in series will pump to 24" high,. Iuns 48 Iirs. on battery. 
Works in either direction. Self-prinming. 
Stock No. 50,345-W ,...----- --- $2.25 Postpaid 

THERMOMETER TIE BAR AND CUFF LINKS 
REGISTER AS HOT CONVERSATION PIECE 

separately. 
Stock No. 1700-W Tie Clasp -..- ...$3.25 Ppd. tax incl. 
Stock No. 1701-W Cuff Links ----..$6.55 Ppd. tax inct. 
Stock No. 1702-W Set of Clasp & Links, 

$8.75 Ppd. tax incl. 

SCIENCE TREASURE CHESTS 

For Boys-Girls-Adults! 
Science Treasure Chest - Extra-powerful 
magnets, polarizing filters, compass, one- 
way-mirror film, prism, diffraction grating, 
and lots of other items for hundreds of 

thrilling experiments, plus a Ten-Lens Kit for making 
telescopes, microscopes, etc. Full instructions included. 
Stock No. 70,342-W -------- $5.00 Postpaid 
DeLuxe Chest . . . Stock No. 70,343-W -$10.00 Postpaid 

SPECIAL REDUCED PRICE FOR '62! 

LIFE SIZE VISIBLE HUMAN HEAD 

Precise, Full Color, Take-apart Model !..}... 

ti;i:- ..i.t; for complete study. Entire brain, spinal cord 
iiiiiiiiiiii and organs of mouth and tliroat presented in 
vivid detail. Atmazingly low priced-conformis to rigid 
laboratory standards. 16-page fully illustrated simediical 
handbook included. 
Stock No. 70,447W ---- --------- -$8.95 Postpaid 

OTHER VISIBLE TAKE-APART MODELS 
Stocik No. 70,470-W Heart ---- - --- $3.00 Pstpd. 
Stock No. 70,228-W Man ------__ - $4.98 Pstpd. 
Stock No. 70,283-W Woman -------- $4.98 Pstpd. 

i7:4. 11 lIA,, 
Photographers! This is an actual photograph 
of the moon taken through our Astronomical 
Telescope by a 17-year-old student. 

U 

41/" REFLECTING TELESCOPE! Up to 255X 
New vibration-free metal pedestal 

v mounit. With this scope you can see 
with greater power plus will split finer 
stars. Mirror has twice the light gath- 
cring power. Mirror guaranteed to give 
theoretical limit of resolution. Rack and 

5s tt<* pinion focusing, real equatorial mount- 
ing- -.only one adjustment follows stars! 
Aluminum tube. 6 power finder tele- 
scope. 2 sstandard oize eyepieces aind 

0f :isi;oiiimi'(l Iirl'le:s' IoIl- 'ive you powers of 
,,;..:" , T,'..\---!..i..\ ..-.1: :5X- .---...i.X and 255X. 

Low-cost accessory eyepiece available 
for higher powers. FREE wi'h VScolue: Valeiisl STAR 
CHART plus 272 page "HANDBOOK OF HEAVENS" 
plus "HOW TO USE YOUR TELESCOPE" Bcok. 
Shippintg weight 25 lbs. 
Stock No. 85,105-W ........... $.. $79.50 f.o.b. 
Same Telescope a.ss above but e<quipped witht Electric 
Clock Drive- 
Stock No. 85,107-W $109.00 F.O.B. Barrington, N. J. 

EXCITINGI 

i! ?.., 

War Surplus American-Made 7x50 Binoculars 

Big savingsl Brand new! Crystal - - . Aft- 
clear viewing-7 power. Every opti- : 
cal element is coated. An excellent -. 

night glass-the size recommended - 
for satellite viewing. Individual1 eye , l 
focus. Exit pupil 7mim. Approx. field 
at 1,000 yds. is 376 ft. Carrying 
case includedl. American 7 x 50's 
normally cost $274.50. Our war sur- 
plus price saves you real money. ~ -.. . : 
Stock No. 1544-W _..Only $74.80 postpd. (Tax included) 
6 x 30 Binocular-O-imilar to above, a terrific bargain. 
Stock No. 963-W ..- ...$3:.l0 Pstpd. (Tax included) 

NEW LOW PRICE FLASHLIGHT POINTER 
. . . Point It Out With Arrow 

Projected 
Ideal for pointing out interestinsg t.J.'. fealurs irs on movie and slide proice - liion scre,s. Excellent lecture tool. 
i,'or l eacli'r use on maps, etc. Flash- F;ssi' 

ligl-: tc'sui,se. an arrow where yoiu 
point it. 
Stock No. 60,117-W 9---.---.------- -___-.$5.9 5 Postpaid 

STURDY-LOW. COST 
PRECISE LAB BALANCE 

- uilt for hard, daily use. Weiglhs 
materials from 100 moilligramis to 

-------6a 100 grams, can be used for pro- 
portionate measuring. -lHas removable plastic pans 60amm 
in dia. Features base of rugged cast iron and adjustable 
on piece bearm for balancing. Overall ht. 51/2" x 7" long. 
Comes cotmiplete with set of 12 weights ranging from 
100ntg to 50g and pr. of tweezers in wooden box. Inm- 
ported. 
Stock No. 70,443-W--- .-.---- $15.00 Postpaid 

See the Stars, Moon, Planets Close Up! 
3" ASTRONOMICAL REFLECTING TELESCOPE 

60 to 180 Power. An unusual Buy! Famous Mt. Palomar Type 

You'll see the Rings of Saturn, the fascinating planet Mars, huge 
craters on the Moon, Star Clusters, Moons of Jupiter in detail. 
Galaxiesl Equatorial mount with lock on both axes. Aluminized and 
over-coated 3" diameter high-speed f/10 mirror. Telescope comes 
equipped with a 60X eyepiece and a mounted Barlow Lens, giving 
you 60 to 180 power. An Optical Finder Telescope, always so 
essential, is also included. Sturdy, hardwood, portable tripod- 
FREE with Scope:-Valuable STAR CHART plus 272 page 
"HANDBOOK OF HEAVENS" plus "HOW TO USE YOUR 
TELESCOPE" BOOK. 

Stock No. 85,050-W ------------- - .-------. $29.95 Postipaid 

NEW EDMUND STAR FINDER 
With this precision niade metal instru- 
:: c nt, tany observer can quickly locate 
;.nd identify any charted visible star. 
'the view is erect, same size, same bright- 

it}erall size is 8" x 4" wide x 714" 
<!eep. It is designed for use on any photo 

? .,: . .' ii .;:- mount. (Suggestions for mounting are 
included). Ptull directions included. 

Stock No. 70,501-W--....-- . .---- $9.00 Postpaid 

PLANETARIUM PORTRAYS 
THE FASCINATING STORY 

OF EARTH IN ACTION 
"iere is the story c' vr'c-ri' ,:,? 
tions-ihow the moor: ! oi-, -i.: 
the earth, and the t..!;:. . .i :, 
gsuti, with osur plane" iti,:.i',': ' '.. -- 
taneously. With this instrument, 

the observer sees a three-dimensional moving d'emon- 
stration of hiow seasons, day and night, and mnoonm phases 
occur. This handsome gear-and-chaiin-driven unit is 
supported by a siiartly finished wood base. The sun is 
6" in diameter, and the earth is 4". Plasnetarium is 
12" high, base 8" wide; arm is 18" long. A cosmpletely 
ilustrated, delightfully informative handbook included. 
Stock #70,415-W -----------------$29.95 ppd. 

NEW TAPE RECORDER 

,, / 
' 

'"': MAt an Amazing $29.95 

. American Made-For Business, 
School or Hobbies 

Latest type, super-sensitive tratn- 
sistors in place of expensive bullky h tubes is secret of low price. Ex- 

"-"' """""'""' i- cellent tone and quality. Real handy 
i,s' l: .'! ii ,. uirr-, students, engineers, salesimen, etc. 
.':li.ir, :.iili.'. ::' .n'"rol changes from rewind, off, play, 
i-, i... A I :'.,'-; !:, .r circuit sensitive crystal micro- 

; i. !,. ::.ii' :" .\'"..- V dynamic speaker for clear, loud 
;:.-; !*i:',....:. t 1 '..;. . light weight 81/2" x 9" x 3 ./ 
(>l. r.. ..'..' .-'/, I) .and one 9 V transistor battery (not 
ic:ludetih. Two a" reels and 150 ft. magnetic tape, plus 
instrluctions (included). 
Stock No. 70,480-W----------- $29.95 Postpaid. 

BLACK LIGHT MAGIC-GLOW KIT 
'* 1 ^ ^i lKist uses long-wave black light, 

.. ' . " which is completely harmless to 
yes, but causes fluorescence in 

*o"- * ver 3,000 - suibstances. Includes 
-i^.? M "^Iagic Glow Ltamp, stand, invisible 

w.ater paints and ink, fluorescent 
/% ., crayon, tracer powder, pen, 3 

brushes, specimens of fluorescent 
I ,lwi: f i(risrtli'c froisi Caniada, fluorite from England, 
Ssillcmitol from U.,S .A. 

Stock No. 70,256-W.................$11.95 Pstpd. 

?liulaut lasl a m ' A It 

160 Pages! 
Over 1000 Bargains! 

Edmntd EDMUND SCIENTIFIC CO., 
Barrington, New Jersey' 

Please rush Free Giant Catalog-W '."::': 

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

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

City .............Zone ..... State......... i~~~~~~~~Stt ..... I .... 
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For Nuclear Research Involving Geiger, Scintillation, 

Proportional Counting 

Victoreen Model S3HVD Vicount Scaler shown with 
Victoreen Model SSD-100 Shielded Scintillation Detector. 

For Teachinq and Research 

Victoreen Model PS-GT Portable Lab 
Scaler shown with Victoreen Model 
SM-101 Shielded Manual Sample 
Changer. Can be used for either 
Geiger or scintillation counting. Highly 
practical and economical instrument 
for both student demonstration and 
for laboratory experiments. 

Because of their greater sensitivity, Victoreen Scalers bring a new 
degree of scaler versatility to you the scientist... the researcher .. the 
teacher for nuclear counting studies. Add to this a broad range of 
quality accessories and you have the ideal instruments for general purpose 
uses in the widest variety of operations. By whatever dimension you 
use-Versatility, Accuracy, Quality-Victoreen Scalers measure up best. 

VICTOREEN 
WORLD'S 

Service by 
RCA SERVICE COMPANY 
A Division of Radio Corporation of America 

FIRST NUCLEAR COMPANY 

5806 HOUGH AVENUE * CLEVELAND 3, OHIO 
EXPORT: 240 WEST 17th STREET * NEW YORK 11, NEW YORK A-6360A 
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F & M FLAME IONIZATION 

CHROMATOGRAPHS for 

Analysis of Complex Mixtures 
F & M's Model 609 Flame Ioniza- 

tion Gas Chromatograph offers the 
versatility and sensitivity required 
for the analysis of complex mixtures. 

Illustrated is a chromatogram of 
a blend prepared to duplicate a cus- 
tomer's specific requirements. This 
separation would be difficult or im- 
possible to achieve on most competi- 
tive instruments. 

All components, over the wide 
boiling range, were separated with 

868 

sharp, well-resolved peaks. A base 
line drift, in the region of the trigly- 
cerides of olive oil, is caused by 
bleeding of the column substrate as 
the temperature approached 4000C. 
The amount of drift is not enough to 
interfere with quantative or qualita- 
tive analysis of the sample. 

F & M will be happy to answer 
any question you might have on how 
we might meet your analytical re- 
quirements. 

CLEVELAND OFFICE 
P. O. Box 7487 
Cleveland 30, Ohio 
TUxedo 6-1421 

CHICAGO OFFICE 
P. O. Box 38 
Roselle, III. 
TW 4-3180 

NORTHEASTERN OFFICE MIDDLE ATLANTIC OFFICE 
P. O. Box 48 Starr Road and Route 41 
Morris Plains, N. J. Avondale, Pennsylvania 
JEfferson 9-1221 COlony 8-2281 

HOUSTON OFFICE 
4222 Richmond Avenue 
Houston 27, Texas 
MOhawk 7-9148 
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Reagent Chemicals 

from Du Pont I&B 

GLACIAL ACETIC ACID REAGENT 
A cetic A cid (C H 3C O O H ) .............................. .......................................................M in . 99.7 % 
R esidue after Evaporation .......................................................................... M ax. 0.00 10 % 
C hlorides as C l ....................................................... .................................. .M ax. 0.00005 % 
S ulfates as S0 4......... ................................................................................... M ax. 0 .0 000 5% 
Iron (Fe)..........................................................................................................M ax. 0.00002 % 
H eavy M etals as Pb ..................................................................................M ax. 0 .00 00 5% 
Substances reducing KM nO4 ...................................................................Pass ACS Test 
D ilution T est......... .............................................................................................Pass A C S T est 

HYDROCHLORIC ACID REAGENT 
Hydrochloric Acid (HC I) ..................................................... M in. 36.5% , M ax. 38.0% 
Sulfites as SO3 .............................................................................................M ax. 0.00008 % 
Sulfates as S04 ...........................................................................................M ax. 0.00008% 
Free Chlorine (Cl) ......................................................................................M ax. 0.00005% 
H eavy M etals as Pb ...................................................... ............ .. ...M a......M ax. 0.00005 % 
Residue after Ignition ................................................................................M ax. 0.0004% 
Iron (Fe) .............................. ...... ........................................................... M ax. 0.00001% 
A rsenic (As) ............................................................. ..... ............................. .M ax. 0.000001 % 
A m m onium (N H4) ...........................................................................................M ax. 0.0003% 

NITRIC ACID REAGENT 
Nitric Acid (HNO3) ........................................ ........ ........ Min. 69.0%, Max. 71.0% 
Chlorides as CI........................... .............. ....... ....................Max. 0.00005% 
Residue after Ignition................................................... .....Max. 0.0004% 
Heavy Metals as Pb................................... .. .........Max. 0.00002% 
Sulfates as S 4 . ................................... .... .................Max. 0.00008% 
Iron (Fe) ..............................Max. 0.00002% 
Arsenic (As) .................... ..................Max. 0.00000 5% 

SULFURIC ACID REAGENT 
Sulfuric Acid (H2SO4) ........................................ ........ in. 95.0%, Max. 98.0% 

Nitrogen Oxides (N02) .........................I....I.............. . Max. 0.00005% 
Chlorides as Cl.........................................................................................Max. 0.00002% 
Ammonium as NH4....................................... .................................. Max. 0.0001% 
Residue after Ignition ............................. ........................... .... Max. 0.0004% 
Iron (Fe) . ............... ................................................ Max. 0.00002% 
Heavy M etals as Pb .................................................................................Max. 0.00005% 
Arsenic (As) Max. 0.0000005%O SArsenic (Perman e as ....................................Max. 0.0000005% 
Substances reducing Permanganate as SO2 ............................... ...... Max. 0.0001% 

AMMONIUM HYDROXIDE REAGENT 
Am m onia (NH3) ..........................................................................M in. 28.0% , M ax. 30.0% 
Chlorides as C ..............................................................................................M ax. 0.00005% 
Phosphates as P04 . M x 0 0 05......................................................... Max, 0.00005% 
Heavy M etals as Pb ........................................................................ ..........M ax. 0.00005% 
Substances reducing Permanganate as S02 ....................................Max. 0.002% 
Carbon Dioxide (CO2). ...................................................................................M ax. 0.002% 
Residue after Ignition .............................................Max. 0.0003% 
Total Sulfur as S04 ....................................................................................M ax. 0.0002% 
Iron (Fe)..................................................................................... ................M ax. 0.00002% 
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.....^ SONE -WAY, lightweight bottles '%i;:: 
mean lower freight, easier handling; 
no deposit or empties to be stored. 

COLOR CODING of labels and 
caps provides instant, accurate identi- 

........ ,,~~--. t~~~:fication; helps prevent contamihation. 

SAFETY GRIPS on 5-pint bottles 
mean safety and convenience in lift- 

DRIPLESS SLEEVES mean safe, 
accurate pouring. No dribbles to cause 
burns, deface labels or make rings. 

BUY DUPONT REAGENTS FROM: ALABAMA: BIRMINGHAM-Cenco InstrumentsCorp., 3232 Eleventh Ave., N., 
FA 4-2433; Wittichen Chemical, 1609 Second Ave., S., FA 2-1639. MOBILE-McKesson & Robbins, P.O. Box 106, AL 1-4171. ARIZONA: 
PHOENIX-Van Waters & Rogers, 2930 W. Osborne Rd., AL 4-6111. TUCSON-Van Waters & Rogers, 2030 E. Broadway, MA 2-7796. 
CALIFORNIA: LOS ANGELES-Van Waters & Rogers, 1363 S. Bonnie Beach Place, AN 9-9311. NATIONAL CITY-Van Waters & Rogers, 
2100 Haffly St., GR 7-2171. SAN FRANCISCO-Van Waters & Rogers, 1400 Sixteenth St., HE 1-8800. WEST SACRAMENTO-Van Waters 
& Rogers, 850 S. River Rd., FR 1-7600. COLORADO: DENVER-Van Waters & Rogers, 4300 Holly St., DU 8-5651. CONNECTICUT: SHELTON- 
Axton-Cross, 113 Canal St., RE 5-4691. DELAWARE: WILMINGTON-Danforth Drug Co., Inc., 124 Market St., OL 5-6271. FLORIDA: 
JACKSONVILLE-Apperson Chemicals, 2903 Strickland St., EV 8-6514. MIAMI-Biscayne Chemical Lab., Inc., 200 N.E. 11th St., FR 7-1421; 
Columbia Chemical & Supply Co., P.O. Box 967, PL 8-2544. TAMPA-Lenfestey Supply Co., P.O. Box 3276, 223-3771. GEORGIA: ATLANTA- 
Estes Surgical Supply Co., 410 W. Peachtree, 521-1700; Will Corporation of Georgia, P.O. Box 966, TR 4-3872. HAWAII: HONOLULU- 
Van Waters & Rogers, 1637 Kapiolani Blvd., HO 6-4491. IDAHO: BOISE-Van Waters & Rogers, 3430 Western Ave., 343-5468. ILLINOIS: 
CHICAGO-Cenco Instruments Corp., 1700 W. Irving Park Rd., WE 5-8600; Chicago Apparatus Co., 1735 N. Ashland Ave., BR 8-4630; 
Graphic Arts Supply Co., 4027 LeMoyne St., HU 6-2200; C. P. Hall Company of IIl., 5245 W. 73rd St., PO 7-4600; McKesson & Robbins, 
Inc., 3100 S. California Ave., CL 4-1100; E. H. Sargent & Co., 4647 W. Foster Ave., SP 7-2700; Stansi Scientific Co., 1237 N. Honore St., 
AR 6-8737; Welch Scientific Co., Inc., 1515 Sedgwick St., MI 2-2000; Wilson & Co., Central Chem. Div., Prudential Plaza, WH 4-4600. 
DECATUR-McKesson & Robbins, Inc., P.O. Box 541, 428-3823. MOLINE-Dico Company Ltd., 2603-4th Ave., 764-6422. PEORIA- 
McKesson & Robbins, Inc., 812 S. W. Washington St., 673-9149. ROCKFORD-Industrial Oil & Chemical, 1227-22nd St., WO 3-5261; 
Libby Oil & Chemical Co., 1140 Harrison Ave., WO 8-9874. ROCK ISLAND-McKesson & Robbins, Inc., P.O. Box 795, 788-9351. INDIANA: 
FORT WAYNE-Inland Chemical Corp., P.O. Box 36, A-4481. INDIANAPOLIS-Globe Chemical Co., 1120 S. Harding Ave., ME 2-8546; 
William Lynn Chemical Co., 121-131 N. Davidson St., ME 7-3463. IOWA: BURLINGTON-McKesson & Robbins, Inc., 100 North Fourth 
St., 754-4601. CEDAR RAPIDS-McKesson & Robbins, Inc., 900 Second St., S. E., EM 2-2169. DES MOINES-Dico Company Ltd., 200 
S. W. 16th St., CH 4-7286; McKesson & Robbins, Inc., 216 Elm St., AT 2-4392. SIOUX CITY-McKesson & Robbins, Inc., 5-0123. KANSAS: 
WICHITA-Barada & Page Co., Branch of McKesson & Robbins, Inc., 2041 N. Mosley, AM 7-6293. KENTUCKY: HENDERSON-P. B. & S. 
Chemical Co., 1100 N. Adams St., VA 7-3545. LOUISVILLE-Globe Chemical Co., 105 N. 15th St., JU 7-6506; Love Chemical Co., 1400 
S. 12th St., ME 5-7803; McKesson & Robbins, Inc., Merchants Chemical Branch, 4007 Crittenden Dr., EM 6-1406; Wm. Lynn Chemical 
Co., 721 W. Washington St., 583-8369; B. Preiser Co., Inc., 949 S. Third St., JU 3-0666. LOUISIANA: NEW ORLEANS-W. H. Curtin Co., 
621 Celeste St., 524-0475. MARYLAND; BALTIMORE-Leidy Chemicals Corp., 900 S.Eutaw St., MU 5-2200. MASSACHUSETTS: CAMBRIDGE- 
Central Scientific Co., 79 Amherst St., PR 6-1800. FRAMINGHAM-Axton-Cross Corp., 817 Waverly St., TR 2-4378. SPRINGFIELD-Hampden 
Color & Chemical Co., P.O. Box 558, RE 2-2112. WORCESTER-Worcester Chemical Dist. Corp., 100 Webster St., PL 6-3586. MICHIGAN: 
DETROIT-Eaton Chemical & Dyestuff Co., 1490 Franklin St., WO 2-5216; Udylite Corp., 1651 E. Grand Blvd., WA 1-3500. GRAND RAPIDS- 
Wolverine Solvents & Chemicals Co., 2940 Stafford Ave., S.W., CH 5-9111. LANSING-Carrier-Stephens Co., P.O. Box 501, IV 2-0838. 
WARREN-Udylite Corp., 2144 Hoover Rd., SL 7-8200. MINNESOTA: DULUTH-McKesson & Robbins, Inc., RA 7-4666. HIBBING-Lerlab 
Supply Co., P.O. Box 810, AM 2-3456. MINNEAPOLIS-T. K. Gray, Inc., 1812 S. 6th St., FE 2-0536; McKesson & Robbins, Inc., Merchants 
Chemical Branch,111-22nd Ave., N.E., ST 9-2403; Geo. T. Walker & Co., 2218 University Ave., S.E., FE 3-3343. ST. PAUL-Lyon Chemicals, 
Inc., 2305 Hampden Ave., Ml 6-1351. MISSOURI: KANSAS CITY-Barada & Page Co., Division McKesson & Robbins, Inc., Guinotte & 
Michigan Aves., VI 2-6240. ST. LOUIS-Barada & Page Co., Div. McKesson & Robbins, Inc., Foot of Destreham St., CE 1-0944. NEBRASKA: 
OMAHA-McKesson & Robbins, Inc., 902 Farnam St., 341-5000. NEW JERSEY: PATERSON-Brown Chemical Co., 181 Warren St., MU 4-0388. 
MOUNTAINSIDE-Central Scientific Co., 237 Sheffield St., AD 3-2000. NEWARK-Dooner & Smith Chemical Co., 374 Mulberry St., MA 3-1905. 
NEW MEXICO: ALBUQUERQUE-Van Waters & Rogers, Inc., Braun Division,324 Industrial Ave., N.E., DI 4-3407.NEW YORK: BINGHAMTON- 
Collier Chemicals, 17 Broad St., RA 3-5455. BROOKLYN-Enequist Chemical Co., 100 Varick Ave., HY 7-1200; Robinson Bros. Chemicals, 
Inc., 255 Randolph St., HY 7-0043. GLOVERSVILLE-S. H. Ireland Chemical Co., JO 6-3173. NEW YORK CITY-Berg Chemical Co., 441 W. 
37th St., LO 3-2684; McKesson & Robbins, Inc., 155 E. 44th St., YU 6-6400; Standard Scientific & Supply Co., 808 Broadway, SP 7-0660. 
NORTH TONAWANDA-Riverside Chemical Co., River & Rosch Rd., NX 2-1350. RENSSELAER-Eastern Chemicals, Inc., South St., 
HO 5-2474. ROCHESTER-H & W Chemicals, Inc., 182-200 Anderson Ave., GR 3-6650. UTICA-Monarch Chemicals, Inc., 420 Broad St., 
RE 2-6151. NORTH CAROLINA: CHARLOTTE-F. H. Ross & Co., 3930 Glenwood Dr., EX 2-2121. DURHAM-Cardinal Products Co., P.O. Box 
1611, 681-2017. ELON COLLEGE-Carolina Biol. Supply Co., JU 4-8801. GREENSBORO-Axton-Cross Co., 2605 Branchwood Dr., 275-7208. 
OHIO: AKRON-Farley Chemical & Solvents Co., 309 Silver St., PO 2-7261. CANTON-Bison Corporation, Canton Platers Supply Div., 
1936 Allen Ave., GL 5-0284. CINCINNATI-Harshaw Chemical Co., Harshaw Scientific Div., 6265 Wiehe Rd., RE 1-9100; Laboratory 
Services, Inc., 4024 Rosslyn Dr., BR 1-5700. McKinley Litho Supply Co., Inc., 1623 John St., CH 1-6323; Merchants Chemical Branch, 
McKesson & Robbins, Inc., 3025 Exon Ave., PR 1-4311. CLEVELAND-Chemical Rubber Co., 2310 Superior Ave., SU 1-8330; Harshaw 
Chemical Co., 1945 E. 97th St., RA 1-8300; Inland Chemical Corp., 1681 Fall St., MA 1-5897; Harold M. Pitman Co., 3501 W. 140th St., 
Wl 1-5250; Platers Supply Co., 2059 Hamilton St., TO 1-6670. COLUMBUS-Globe Chemical Co., 648 Concrea, BE 1-3671; McKesson & 
Robbins, Inc., Merchants Chemical Branch, 1795 S. High St., HI 3-7629. DAYTON-Globe Chemical Co., 967 Deeds Ave., BA 2-4035; 
Industrial Chemical Prod. Co., 422 E. Bacon St., BA 2-6391. LIMA-Inland Chemical Corp., 619 N. Jackson St., 223-2075. ST. BERNARD- 
Globe Chemical Co., Murray Rd. & Big Four R.R., AV 1-7400. TOLEDO-Inland Chemical Corp., 1120 Bush St., CH 3-5296.; Rigby Scientific 
Co., 5649 Alexis Rd., TU 2-2028. YOUNGSTOWN-Superior Chemical Products Co., 40 N. Watt St., RI 4-4151. OKLAHOMA: OKLAHOMA 
CITY-McKesson & Robbins, Inc., 1700 W. Grand Ave., CE 2-1351. TULSA-Chemical Products, Inc., 501 W. First St., LU 7-8135. 
OREGON: PORTLAND-Van Waters & Rogers, 3950 Northwest Yeon, CA 2-1721. PENNSYLVANIA: PHILADELPHIA-Phillips & Jacobs Co., 
622 Race St., WA 2-3655; Pioneer Salt Co., 940 N. Delaware Ave., MA 7-1200. YORK-North Chemical Company, 609 E. King St., 5584. 
RHODE ISLAND: PROVIDENCE-McKesson & Robbins, Inc., 68 Traverse, GA 1-0262. SOUTH CAROLINA: CHARLESTON-Burris Products 
Co., Stark Industrial Park, SH 4-7421. SOUTH DAKOTA: RAPID CITY-Tri State Milling Co., Fl 2-6172. TENNESSEE: CHATTANOOGA- 
Burkart Schier Chemical Co., 1228 Chestnut St., AM 6-0101. KNOXVILLE-Burkart Schier Chemical Co., 1705 Boone, N.E., 522-1119. 
MEMPHIS-Ideal Chemical & Supply Co., 1301 Heistan Ave., BR 6-7331. NASHVILLE-Burkart Schier Chemical Co., 809 16th Ave., N., 
AL 5-0487. TEXAS: AMARILLO-State Chemical Co., 100 Houston St., DR 3-4253. DALLAS-W. H. Curtin & Co., 1812 Griffin St., RI 7-2503. 
EL PASO-Van Waters & Rogers, 6980 Market Ave., PR 8-7225. HOUSTON-W. H. Curtin & Co., 4220 Jefferson Ave., WA 3-1661; Harshaw 
Chemical Co., Harshaw Scientific Div., 6622 Supply Row, WA 3-1627; Refinery Supply Co., Sub. of Central Scientific Co., 6610 Stillwell St., 
MI 4-1401. UTAH: SALT LAKE CITY-Van Waters & Rogers, 650 W. Eighth South, DA 8-1112. WASHINGTON: SEATTLE-Van Waters & Rogers, 
4000 First Avenue South, MA 4-5050. SPOKANE-Van Waters & Rogers, North 809 Washington St., RI 7-4183. WEST VIRGINIA: CHARLES- 
TON-B. Preiser Co., Inc., 900 MacCorkle Ave., S. W., DI 3-5515. HUNTINGTON-Cabell Chemical Company, 101-22nd St., 2-3122. 
WISCONSIN: APPLETON-McKesson & Robbins, Inc., Merchants Chemical Branch, 1836 W. Rogers Ave., RE 4-9888. MILWAUKEE- 
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V CAT 400 is a multi-purpose digital on-line computer for 
the study of biological and other variables. One of its uses is 
the. on-line calculation of average evoked responses of four 
different variables simultaneously. By accumulating the 
average responses, the CAT 400 is able to extract the precise 
response pattern from the "noise" which generally masks 
biological responses to stimuli. 

In addition to averaging, the CAT 400 multi-purpose com- 
puter offers the research scientist a whole range of comput- 
ing functions. Here are a few: 

* Analog To Digital Conversion Up To 4 Channels 
Simultaneously. 

* Recording Fast Waveforms. 
* Automatic Plotting Of Digital Data.* 
* Statistical Distribution Of Analog Data -Amplitude 

Histograms.* 
* Statistical Distribution Of Pulse Data-Time 

Histograms.* 
* Function Generation. 

*In conjunction with CAT accessories. 

: 
As a Computer Of Average Transients, the CAT 400 is ideal 

for the simultaneous measurement of average evoked brain 
potentials from four different regions of the brain-and for 
averaging nerve potentials, retinograms, cardiological data, 
phonocardiograms, autonomic functions, pupil responses, and 
many other biologic variables, as well as astronomical, sonar 
and seismic data. Its multi-purpose features extend its appli- 
cations manyfold to digitizing of fast waveforms such as 
cardiograms, or the analysis of random behavior in terms of 
amplitude spectrum, or the automatic plotting of numbers, 
to list a few examples. 

?IAnalog output is provided for graphic readout on strip 
chart and XY recorders. The CAT 400 also has a digital out- 
put which enables it to "talk" to other computers. Digital 
printer, electric typewriter, or paper tape punch is available 
for direct digital readout. 

M Fully transistorized, small in size, and truly portable (it 
weighs only 36 pounds), CAT 400 brings the flexibility and 
accuracy of the digital computer to the scientist with the 
simplicity of a laboratory instrument. 

PRICE: $10,950 (rental plan available) 
f~~~~~~~~~~~j: f? :i:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~:i #r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ... 
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MNEMOTRON MULTI-CHANNEL ANALOG DATA 

RECORDERS... 

0.2 ACCURACY AT LOW COST 

~i~i~ii ~i. ""i Ideal companion to the CAT 400... 
precise, versatile additions to any 
research facility. Available with up to 
14 channels. 

TYPICAL SYSTEM: MODEL M204 
Completely. self-contained 4 channel 

ii~ai:~: ...record/reproduce. system. Fully transis- 
terized. Tape speeds up to 30 inches/ 

: :- ..sec.. Frequency response dc-4KC.. 
Noise less than 50 db below full scale. 
? Crosstalk below 70 db. - 10'h" reel 

capacity.* Superb tape handling characteristics. * Unique pulse FM 
principle. Price from $4340 Complete. 

2-CHANNEL PORTABLE SYSTEM from $1450 

MNEM , TRON 45 S. Main St.,Pearl River, N.Y. 
_ _ _ PEarl River 5-4015 (914) CORPORATION - Cable: MNEMOTRON 

A Subsidiary Of Technical Measurement Corporation 

Send 
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Chromosorb, inert column-packing aggre- 
gate, is a specially treated grade of J-M 

Celite*, the diatomaceous silica that was used 
in earliest gas chromatography studies. 

As an aggregate in gas-liquid parti- 
tion chromatography, J-M Chromo- 
sorb? gives high partitioning effect 
with maximum number of theoretical 
plates. Good resolution is obtained 
because it is chemically inert and 
won't adsorb components being passed 
through. You get uniform results, 
optimum reproducibility, and good 
flow of carrier gas without excessive 
pressure drop. 

Chromosorb combines optimum 
surface area with high uniformity. 
For reduction of fines, all grades are 
water-screened to close tolerances. 

For chromatographic studies . 
Chromosorb W 

Typical Properties 
Flux calcined diatomaceous earth aggregate. 
Color ........................... ....... white 
Free Fall Density--bs./cu. ft. (avg.) .......... 15-16 
Specific Gravity-true ....................... 2.30 
Water Absorption-cc./gr. (avg.) ............. 4.0-5.0 
Moisture-% by weight, maximum ......... .....1.0 
pH (avg.) ....... ..........................8-10 
Surface Area (BET Method)-sq. m./gr. (avg.) ..... 3-4 

Packing is easy. Its physical stability 
and non-adsorption let you re-use 
the same column packing again and 
again. For further information, con- 
tact the dealer nearest you. 

*CeIite is Johns-Manville's registered trade 
ma,rk for its diatomaceous silica products. 

For gas phase chromatography or where 
inertness is needed * * Chromosorb 

Typical Properties 
Calcined diatomaceous earth aggregate. 
Color ................................. light pink 
Free Fall Density--bs./cu. ft. (avg.) ....... 20-23 
Specific Gravity-true ............ ............2.15 
Water Absorption-cc./gr. (avg.) ...............2.4 
Moisture-% by weight, maximum ..............1.0 
pH (avg.) ..................................6-7 
Surface Area-sq. m.]gm. (avg.) ................3-5 

For fine filtration of liquids in laboratory 
application... Celite Analytical Filter Aid 

Quality diatomite, calcined at high temperatures 
and acid-washed to remove organic and inorganic 
impurities. Filters out all types of precipitates, 
including the difficult-to-handle gelatinous and 
semi-colloidal materials, and produces brilliantly 
clear filtrates at high flow rates. 
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You always a good "picture"' 
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"LPorte r-Blum"Z) 

ULTRA- MICRTOTOME 

ALSO CUTS COSTS! 

The "Porter-Blum" is the inexpensive precision 
instrument for electron- and light-microscope 
preparations. This ultra-microtome, known as 
"the standard in its field," will cut serial sections, 
or alternate thin and thick sections, of the highest 
uniformity and at the lowest possible cost. Its 
purchase price is below what you would expect to 
pay for an instrument of this quality, and its re. 
nowned trouble-free operation keeps maintenance 
costs to a minimum even under constant use. 

The "Porter-Blum" will section a wide range of 
difficult materials such as bone, teeth, soft met- 
als, plastics, fibers, hard rubber, etc., as well as 
all types of biological and plant tissues. Finger- 
tip control permits "dialing" required thicknesses 
from 1/2 to 1/40 micron. The unique "by-pass" 
feature enables the operator to cut sections thick. 
er than 1/2 micron when desired. Before you pur- 
chase any ultra-microtome, investigate the quality 
and economy available with the "Porter-Blum." 

Please ask for Bulletin SC-3-MT 

Ivan Sorvall, ln.c. 
Norwalk, Connecticut 
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INSTRUMENTS FOR CONTROL 

AND MEASUREMENT OF VACUUM 

FOR LOW VACUUM MEASUREMENT 
1-200 MM. HG. 

positive closed end 

MANOMETRIC 
GAG E* end 

* High precision combined with 
direct reading 

* Simplified construction permits 
easy assembly and cleaning 

1. High vacuum "0" rings seals 
to insure positive closure for either 
differential or absolute measurement. 
2. Well type permits single direct 
reading on fully compensated scale in cm. of Hg at 0?C. 
3. Permanent ceramic scale on heavy 
wall tubing for added strength. 
4. White background for easy and accurate reading. 
5. Open "U" tube construction assure easy cleaning. 

G 1100 Gage Manometric 
range 0-20 cm., complete as illustrated $19.50 

FOR HIGH VACUUM MEASUREMENT 
jI$ 

' 
.0001 -1 MM. HG. 

i 

)~ adjustable closed end 

I McLEODGAGE* 
* High precision single linear scale 0-100 mm 

I Multiple ranges 0-i mm in.01 mm 
achieved with -0.1 mm in .001 mm 
adjustable closed end 0-.01 mm in .0001 mm 
Closed end easily opened for cleaning 

* Micrometer adjustment of meniscus 

1. High vacuum "O" ring seal and 
precision ground rod creates an adjustable closea ena. 
2. This permits multiple selection of 
range with a single linear scale. 
3. High precision obtained with precision 
bore capillaries and permanent'ceramic scale. 
4. White background for easy accurate readings. 
5. Removable precision ground rod 
allows, for easy cleaning and removal of mercury separations. 
6. Vacuum sealed plunger allows for 
compact simple adjustment of mercury meniscus. 
7. Compactness and simplicity makes this instrument unique. 

G 1400 Gage McLeod complete as 
described above without mercury $45.00 

1.4 

C, 

E 
F, 

z 
5 

.. e .0 

FOR MEDIUM VACUUM MEASUREMENT 
U0.1 --10.0 MM. H.G. 

absolute 
C VACUUM GAGE* 

IMPROVED FLOAT** TYPE 
* For the intermediate vacuum range: 

0 to 10mm. hg. in 0.1mm. divisions 
? Direct and continuous reading 
* New method for adjusting zero 
This vacuum gage was developed to cover the difficult 
intermediate vacuum range where the absolute 
manometer is too coarse and the McLeod gage too fine. 
The following important features have been 
incorporated: 
1. Unique piston device for simple zero adjustment. 
2. Specially selected thin wall glass tubing gives 

direct reading-no factor needed. 
3. Approximately ten-fold magnification of 10mm. 

range to 100mm. scale. 
4. Permanent ceramic scale with white background for 

easy reading. 
5. Thin glass float protected on both ends with 

polyethylene guides. 
6. Precision bore tubing and "0" ring seal assures 

high vacuum. 
G1300 GAGE, VACUUM 0-10mm. hg in 0.1mm. 
divisions complete as shown without mercury $24.50 

FOR FULL RANGE CONTROL 
0 -760 MM. HG. 

VACUUM CONTROL* 
*Patent Pending 

CARTESIAN DIVER TYPE** 
* For the Control of Absolute Pressure (0-760 mm) 
* New Simple Design for the Laboratory 
* Micrometric Adjustment of Absolute Pressure 

by Unique Piston Device 
This new vacuum control for the Laboratory represents 
the ultimate in simplicity. Based on the cartesian diver 
principle, its design incorporates the following new 
features: 
1. Stationery sealed-in orifice. 
2. Precision bore tubing and "0" ring seal eliminates 

use of stopcocks. 
3. Micrometric control is achieved in a glass model 

for the first time. 
4. Elimination of troublesome central tube. 
5, Glass float contains, orifice to protect instrument 

against sudden release of vacuum. 
6. Once absolute pressure is set inside of float, con- 

trol point is preserved after release of vacuum. 
7. Covers complete range of vacuum from 0 to 760 mm. 

hg. absolute pressure. 
C-2100 VACUUM CONTROL, 0-760 mm. hg. range 
Complete as Shown Without Mercury ............ $22.50 
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Order 

special #21S 

sampler 

today: 
10 disposable Econo 
Cages, plus 5 #22D lids 

$19 3 5 
Try the "cage 

that stands by itself." 
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Postal Censorship 

Only a year ago, on 17 March 1961, President Kennedy brought to 
a stop the interception of mail deemed to be foreign political propaganda 
by the Post Office and the Bureau of Customs. The practice, which was 
of dubious legality [Science 133, 549 (24 Feb. 1961)], interfered with 
the free movement of printed matter, including much that by no stretch 
of the nonbureaucratic imagination could be classified as political propa- 
ganda. As a consequence of the lifting of restrictions, research scholars 
and scientists as well as other citizens have been able to find out, without 
hindrance, what the iron curtain countries are up to. 

The fears of some that the removal of restrictions would open the 
floodgates to Communist propaganda have not been realized. Actually, 
the flow has dropped off: the number of printed pieces of mail received 
in New York from Communist countries, which averaged 1.3 million 
per month in 1960, has averaged only 865,000 since March 1961. 

But those who lack confidence in the good sense and patriotism of 
our citizens are always ready to shield us from knowledge. In January 
the House of Representatives passed the massive Postage Revision Act 
of 1962 (H.R. 7927), designed to bring in enough revenue to reduce 
the annual postal deficit from a projected $875 million to about $350 
million. This is a laudable aim, but, as happens all too often, a good 
bill carries a bad amendment. If this "Cunningham Amendment" is re- 
tained, disruption in the delivery of foreign mail could be much greater 
than at any time in the past, and even material of domestic origin could 
be declared nonmailable. The amendment would prohibit the Post Office 
from the "handling, transportation, or delivery of mail matter determined 
by the Attorney General to be Communist Political Propaganda financed 
or sponsored directly or indirectly by any communist controlled govern- 
ment." Political propaganda is defined in the Foreign Agents Registra- 
tion Act as any communication which is "reasonably adapted to . . . in- 
fluence a recipient with reference to the political or public interest, 
policies, or relations of a government of a foreign country or a foreign 
political party or with reference to the foreign policies of the United 
States." Under this definition surely Soviet newspapers and many schol- 
arly and scientific journals would be barred from the mails. A recent 
study of 19,000 pages of Soviet scientific journals showed that although 
political propaganda constituted less than 1 percent of the total, it was 
scattered throughout. It could not be readily eliminated without eliminat- 
ing the scientific content or delaying its publication. If the amendment 
should pass, such material could not be mailed within the United States 
from one scientist or library to another. 

In the House, Representatives John V. Lindsay and William F. Ryan 
raised their voices against the amendment, which was carried by a vote 
of 127 to 2. There were no hearings in the House, but in the Senate, 
where the amended bill is in the hands of the Post Office and Civil 
Service Committee, hearings are now being held, and the opposition will 
have a chance to speak out. Hearings on the amendment itself will be 
held within the next few weeks, at a time still to be set. The American 
Council on Education is among the groups that will testify against the 
amendment, and it will probably be joined by the Post Office, the State 
Department, the Department of Justice, and the U.S. Information 
Agency. Let us hope their testimony may be effective.-G.DuS. 
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THE NEW PACKARD TRI-CARB? FLOW MONITOR/ 
FLOW DETECTOR SYSTEMS ... add another dimen- 
sion to liquid and gas chromatography. With them, 
the research scientist can obtain an immediate radio- 
assay of components in an effluent stream, without 
the need for time consuming analysis of individual 

samples. Radioactivity passing through the detector 
is indicated immediately, and each run may be 
recorded graphically or digitally. 

Three types of Flow Detector, four types of 

spectrometer and two types of data presentation are 
available to design an integrated system. Dual 
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Chemistry and Physics of Space 

A. G. W. Cameron, chairman 
J. R. Arnold, vice chairman 

2-6 July. Small bodies and particles 
in space: (speakers to be announced), 
"Origin and development of meteor- 
ites"; "Anomalous isotopic compositions 
of meteorites"; "Cosmic ray exposure 
ages of meteorites"; "Tritium in solar 
cosmic rays"; "Element abundances in 
meteorites and stars"; "Experimental 
studies of hypervelocity impacts"; 
"Shock propagation in solids"; "Shock 
transformations of minerals"; "Results 
of the Ranger lunar experiments (if suc- 
cessful)"; "Nature of particles in comet 
tails"; "The zodiacal light"; "The Ge- 
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genschien"; "Measurements of inter- 
planetary dust particles with satellites"; 
"Examination of interplanetary dust 
collected from high altitudes"; "Space 
erosion by dust particles"; "Properties 
of interstellar grains"; "Formation of 
H2 on interstellar grain surfaces"; "Dif- 
fuse interstellar lines and their inter- 
pretation." 

Theoretical Chemistry- 
Molecular Quantum Mechanics 

Harrison Shull, chairman 

9 July. C. C. J. Roothaan, "Self-con- 
sistent calculations on atoms and mole- 
cules." (Frank Harris, discussion lead- 
er.) F. O. Ellison and Robert K. 
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of interstellar grains"; "Formation of 
H2 on interstellar grain surfaces"; "Dif- 
fuse interstellar lines and their inter- 
pretation." 

Theoretical Chemistry- 
Molecular Quantum Mechanics 

Harrison Shull, chairman 

9 July. C. C. J. Roothaan, "Self-con- 
sistent calculations on atoms and mole- 
cules." (Frank Harris, discussion lead- 
er.) F. O. Ellison and Robert K. 

Nesbet, "Qualitative applications of 
quantitative calculations: population an- 
alyses and the magic formula." (Robert 
S. Mulliken, discussion leader.) 

10 July. Frank Harris and William T. 
Simpson, "Configuration interaction 
calculations on atoms and small mole- 
cules." (S. Hagstrom, discussion leader.) 
H. E. Zimmerman and L. C. Allen, 
"Applications of quantum mechanical 
calculations to organic chemistry." (L. 
C. Snyder, discussion leader.) 

11 July. Robert G. Parr and Oktay 
Sinanoglu, "Pair functions and density 
matrices." (F. A. Matsen, discussion 
leader.) Thomas L. Allen, "Non-bond- 
ed atom-atom interactions." (Discussion 
leader to be announced.) 

12 July. Martin Karplus and H. F. 
Hameka, "Hyperfine and external field 
interactions: theory and small mole- 
cules." (John A. Pople, discussion lead- 
er.) L. C. Snyder and G. G. Hall, 
"Hyperfine and external field interac- 
tions: larger systems." (Martin Karplus, 
discussion leader.) 

13 July. Speaker to be announced, 
"Experimental areas inviting theoretical 
work." (Discussion leader to be an- 
nounced.) 

Organic Coatings 

Raymond R. Myers, chairman 
Harold Jaffe, vice chairman 

16 July. Physical chemistry of poly- 
merization: Lester C. Case, "Theoreti- 
cal considerations in condensation poly- 
merizations"; Myron J. Holm, "A light- 
induced polymerization occurring in 
the crystalline phase"; William Burlant, 
"Ionizing radiation and organic poly- 
mers." 

17 July. Film-forming systems: John 
Gibbons, "Methyl glucoside in coatings 
resins"; Harold Jaffe, "Latex design 
from theoretical considerations"; James 
Evans, "The use of starch in the coat- 
ings industry." 

18 July. Characterization of coatings: 
Walter K. Asbeck, "Coatings adhesion 
by knife cutting methods"; E. Jack 
Kahler, "Magnetic resonance studies of 
coatings." 

19 July. Characterization of coatings 
(continued): Clara D. Smith and John 
K. Wise, "The application of special 
techniques of infrared spectroscopy to 
coatings problems"; Valeria Artel, "Sol- 

Nesbet, "Qualitative applications of 
quantitative calculations: population an- 
alyses and the magic formula." (Robert 
S. Mulliken, discussion leader.) 

10 July. Frank Harris and William T. 
Simpson, "Configuration interaction 
calculations on atoms and small mole- 
cules." (S. Hagstrom, discussion leader.) 
H. E. Zimmerman and L. C. Allen, 
"Applications of quantum mechanical 
calculations to organic chemistry." (L. 
C. Snyder, discussion leader.) 

11 July. Robert G. Parr and Oktay 
Sinanoglu, "Pair functions and density 
matrices." (F. A. Matsen, discussion 
leader.) Thomas L. Allen, "Non-bond- 
ed atom-atom interactions." (Discussion 
leader to be announced.) 

12 July. Martin Karplus and H. F. 
Hameka, "Hyperfine and external field 
interactions: theory and small mole- 
cules." (John A. Pople, discussion lead- 
er.) L. C. Snyder and G. G. Hall, 
"Hyperfine and external field interac- 
tions: larger systems." (Martin Karplus, 
discussion leader.) 

13 July. Speaker to be announced, 
"Experimental areas inviting theoretical 
work." (Discussion leader to be an- 
nounced.) 

Organic Coatings 

Raymond R. Myers, chairman 
Harold Jaffe, vice chairman 

16 July. Physical chemistry of poly- 
merization: Lester C. Case, "Theoreti- 
cal considerations in condensation poly- 
merizations"; Myron J. Holm, "A light- 
induced polymerization occurring in 
the crystalline phase"; William Burlant, 
"Ionizing radiation and organic poly- 
mers." 

17 July. Film-forming systems: John 
Gibbons, "Methyl glucoside in coatings 
resins"; Harold Jaffe, "Latex design 
from theoretical considerations"; James 
Evans, "The use of starch in the coat- 
ings industry." 

18 July. Characterization of coatings: 
Walter K. Asbeck, "Coatings adhesion 
by knife cutting methods"; E. Jack 
Kahler, "Magnetic resonance studies of 
coatings." 

19 July. Characterization of coatings 
(continued): Clara D. Smith and John 
K. Wise, "The application of special 
techniques of infrared spectroscopy to 
coatings problems"; Valeria Artel, "Sol- 
vent selection for maximum concinnity 
in coatings." 

20 July. Characterization of coatings 
(continued): Allen L. Alexander and 
Robert B. Fox, "The effect of the 
aerospace environment on organic 
films." 

vent selection for maximum concinnity 
in coatings." 

20 July. Characterization of coatings 
(continued): Allen L. Alexander and 
Robert B. Fox, "The effect of the 
aerospace environment on organic 
films." 
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who supplies more 
transistorized 
LOW LEVEL 0 and 6i 
COUNTING SYSTEMS 
than all other 
manufacturers combined 

LABORATORIES, INC. 

Sharp can solve your low level 
radioactivity counting problems 

Box 1302, La Jolla, California 
Phone GLencourt 9-3211 

iCe&o 

important because they're: 
* NON-CORROSIVE Borosilicate Glass 
* ETCH-PROOF Will Never Cloud 
* SCRATCH RESISTANT 

and available COLOR CODED 

Write For Catalog VIP-I-S 
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New Products 

Dual trace storage scope and x-y re- 
corder (type 1220) is an oscilloscope 
that utilizes a newly developed cathode- 
ray display tube that has a 2- by 10-cm 
strip of conventional phosphor for pre- 
view and a 7- by 10-cm dark trace 
storage screen. In operation, adjust- 
ments are made on the preview screen 
without marking of the storage screen 
so that clean traces can be obtained 
without waiting for the 30 seconds re- 
quired to erase the storage screen. A 
high beam current provides high con- 
trast traces on a potassium chloride- 
coated mica target that persist indefi- 
nitely or can be erased by passing a 
heater current through a transparent 
conductive coating on the mica. The 
slow erasure allows one to record and 
erase continuously so that several lines 
of information, representing as long as 
20 minutes of recording, are continu- 
ously presented. Internal circuits pro- 
vide a raster of up to 2-minute sweeps 
and automatic indexing of the sweep 
line for five or ten lines. At any time 
the storage and erase may be stopped 
to preserve the data for examination. 
The continuous-erase feature also makes 
it possible to control the persistence of 
the screen during repetitive displays. 
The oscilloscope has a sensitivity range 
of 100 /tv to 20 v/cm and a bandwidth 
of d-c to 100 kcy/sec. Dual trace op- 
eration is available with arrangements 
for x-y presentation, and also single or 
dual trace against calibrated sweeps of 
10 /Asec to 50 seconds. Uncalibrated 
sweeps of up to 2-minute duration are 

The material in this section is prepared by 
the following contributing writers: 

Robert L. Bowman (R.L.B.), Laboratory of 
Technical Development, National Heart Insti- 
tute, Bethesda 14, Md. (medical electronics and 
biomedical laboratory equipment). 

Joshua Stern (J.s.), Basic Instrumentation Sec- 
tion, National Bureau of Standards, Washington 
25, D.C. (physics, computing, electronics, and 
nuclear equipment). 

The information reported here is obtained 
from manufacturers and from other sources 
considered to be reliable. Neither Science nor 
the writers assume responsibility for the accu- 
racy of the information. A Readers' Service card 
for use in mailing inquiries concerning the items 
listed is included on page 843. Circle the depart- 
ment number of the items in which you are 
interested on this card. 
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also available. The instrument consists 
of a basic storage tube frame that ac- 
cepts one of five presently available 
plug-in units for maximum versatility 
and convenience.-R.L.B. (Analab In- 
strument Corp., 30 Canfield Rd., Cedar 
Grove, N.J.) 

(Circle 1 on Readers' Service card) 

Portable viscosity tester uses a stain- 
less-steel rotor, coupled to the under- 
side of the instrument, which is im- 
mersed in the sample for measurement. 
The rate of rotation of the rotor is 
coupled to the indicator pointer of the 
instrument so that viscosity, in poise, is 
read directly from a logarithmically 
calibrated scale. Two rotors cover the 
ranges 3 to 150 and 100 to 4000 poise. 
The instrument is powered by four pen- 
light batteries for portable operation, 
but connections are provided for ex- 
ternal power. Accuracy is said to be 
+5 percent of full scale.-J.s. (S and 
A Products Co., 120 E. 19 St., Brook- 
lyn 26, N.Y.) 

(Circle 2 on Readers' Service card) 

Automated microbiological assay of 
antibiotic samples is performed by an 
instrument that measures out suitable 
portions of antibiotic samples, transfers 
the samples to clean tubes, and adds 
nutrient solution and test organisms. 
Predetermined incubation time is fol- 
lowed by addition of growth inhibitor 
and transfer of the treated samples to a 
colorimeter where the result is automat- 
ically read and recorded. Wash and 
drain features of the assayer clean the 
sample pump and cuvette between sam- 
ples, so that continuous operation over 
long periods of time is possible with no 
carry-over problems. Process tubes are 
washed automatically to eliminate dish- 
washing and breakage. Capacities of 
transfer pumps are adjustable up to 
10.8 ml; incubation and holding times 
are adjustable.-R.L.B. (Research Spe- 
cialties Co., 200 S. Garrard Blvd., Rich- 
mond, Calif.) 

(Circle 3 on Readers' Service card) 

Disposable vacuum pulnp is a vac- 
uum-tube like device that combines 
electrical and chemical means to obtain 
quickly high vacuum said to be better 
than 10-9 mm-Hg. The unit is designed 
for evacuation of electron tubes, ex- 
ternal-anode transmitting tubes, magne- 
trons, klystrons, or other devices of 
comparable volume. The tube incorpo- 
rates two cathodes of the inverted V- 
type on each side of an anode that con- 
sists of a square loop of tungsten wire. 
One of the tungsten cathodes is wound 
with titanium wire. The electrodes are 
enclosed in a hard-glass envelope tubu- 
lated at both ends. The gas to be evacu- 
ated is absorbed by three processes that 
occur simultaneously: chemical reaction 
with titanium, combination of excited 
or ionized gas with titanium atoms, or 
occlusion in titanium deposited on the 
wall of the tube.-J.s. (Amperex Elec- 
tronic Corp., 230 Duffy Ave., Hicks- 
ville, N.Y.) 

(Circle 4 on Readers' Service card) 

Leak detector employs an infrared 
absorption gas analyzer with variable 
pumping speed and probe tube. Nitrous 
oxide is used as the tracer gas. Concen- 
tration of nitrous oxide is displayed 
with accuracy said to be ?2 percent 
on a 5-inch panel meter.-J.s. (Gelman 
Instrument Co., Chelsea, Mich.) 

(Circle 5 on Readers' Service card) 

Multi-purpose rotator (below) for test 
tubes, syringes, or other containers has 
been redesigned to allow various ar- 
rangements of large and small clips (65 
supplied) on an adjustably inclined 
rotating aluminum disk.-R.L.B. (Sci- 
entific Industries, Inc., 220-05 97th 
Ave., Queens Village, N.Y.) 

(Circle 6 on Readers' Service card) 
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SUPERCONDUCTING 
SOLENOIDS 

AAIE ABW 

MAGNION 
* Fields from 6 to 60 kilogauss 
* Working volumes at liquid helium 

or room temperature 
* Absolute field stability 
* Zero field sustaining power 
* Over 50 standard solenoids 
* Specials available such as Helmholtz 

pairs with field uniformities of one 
part in 105 or better within the 
working volume. 

* Proven - now operating in the field 

CRYOFLUX -A complete system for operating 
superconducting magnets at 4.2?K and lower 
temperatures. 

I 195 ALBANY STREET / NC. CAMBRIDGE 39, MASS. 

Please send me complete specifications and prices on 

X 0 SUPERCONDUCTING SOLENOIDS 
0 CRYOFLUX 
0 HYPERFLUX - Ultra-High Field Capacitor Powered Magnet 

[ Peak fields of 600 kilogauss, with a I millisecond duration over I 
480 kilogauss, can be obtained in a working volume 1 inch 

I in diameter by I/ .inches long. 1 
0 PLASMAFLUX - Modular Air Core Solenoid System. 

I This rugged, versatile, precision magnet system is designed I 
primarily for a broad spectrum of plasma physics experiments,. 

D UNIFLUX - High Homogeneity Laboratory Iron Core I 
I Electromagnets. Complete flexibility of gap geometry is easily 

achieved with the Uniflux, since self-aligning spacers can be 
inserted into the outer return frame. 

I NAME ____________ 

TITLE 

Sterile adapter for Warburg flasks 
maintains indefinite sterility within the 
flask. The adapter consists of an inside 
standard taper that fits on the manom- 
eter and an outside standard taper that 
fits into the Warburg flask. A small 
center well (3 mm wide by 15 mm deep) 
with an overhanging lip maintains a 
tightly packed cotton plug. Movement 
of the cotton plug out of the center well 
is virtually impossible because of the 
overhanging lip. Yet, a cotton plug is 
easily and quickly packed into or re- 
moved from the center well. In addition 
to adapters for 14/20 and 17/20 stand- 
ard-taper Warburg flasks, an adapter 
is also available with which a 17/20 
flask can be attached to a 14/20 ma- 
nometer.-R.L.B. (Microchemical Spe- 
cialties Co., 1825 East-Shore Highway, 
Berkeley 10, Calif.) 

(Circle 7 on Readers' Service card) 

Freezing-point depression apparatus 
determines the freezing point of milk 
samples to detect excess water in milk. 
The sample is frozen by thermoelectric 
cooling, and temperatures are sensed 
by means of a thermistor bridge and 
electronic null detector. In operation a 
1-ml milk sample is cooled to 1.2?C 
below the expected freezing point, and 
partial freezing is initiated by vibrating 
a stainless-steel wire in the sample. An 
oscillating wire loop keeps the ice mix- 
ture stirred. The temperature of the 
mixture is determined by balancing the 
thermistor bridge calibrated in degrees 
of freezing-point depression. Calibra- 
tion against sucrose standards handled 
by the same procedure as the samples 
assures accuracy, and comparisons can 
be made with a reproducibility of bet- 
ter than 0.001?C. The method is in- 
tended for milk inspection but is adapt- 
able to other biological and industrial 
applications. Each determination re- 
quires about 3 minutes.-R.L.B. (Indus- 
trial Instruments, Inc., 89 Commerce 
Rd., Cedar Grove, N.J.) 

(Circle 8 on Readers' Service card) 

Elevation meter is a barometric in- 
strument utilizing an elastic system 
made entirely of fused quartz with no 
external friction linkages. The instru- 
ment operates over the range 0 to 32 
in.-Hg. The span of the reading dial is 
2.3 in.-Hg or 2300 feet of elevation 
without resetting. A vernier makes pos- 
sible reading of 0.0001 in.-Hg, or ap- 
proximately 0.1 foot at sea level. The 
element is enclosed in a vacuum flask, 
and thermostatting is accomplished with 
a low-power supply operating at 6 to 

Now! A precision 
recorder- 5 ways 

more versatile, 
easier to operate! 

* multiple chart speeds 
* push-button controls 
* positive paper drive 
* mounts on wall or bench 
* wide application range 

Here's the Beckman Potentiometric 
Strip-Chart Recorder. Its standard 1" 
per minute chart speed is supple- 
mented by any of 12 internal or plug- 
in external accessory drive units -for 
speeds from 4" per minute to 6" per 
hour. Positive chart paper drive is as- 
sured by the recorder's flexible belt 
chart drive mechanism. Pen response 
is 1.0 second full-scale. Pen zero can 
be set to any point throughout its 5" 
pen travel. An input voltage span con- 
tinuously adjustable between 10 and 
100 mv permits a wide range of appli- 
cations: transmittance, absorbance, 
temperature, pH, frequency, heat, so- 
lution conductivity, pressure, strain, 
speed, light sensitivity. Accessories in- 
clude circular chart drive and external 
circuit controller. For full details, see 
your Beckman laboratory apparatus 
dealer or write direct for Data File 
38-11-21. 

INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 

Fullerton, California 
SCIENCE, VOL. 135 

I When the problem is magnets . .. the solution is Magnion 
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12 volts. A chamber valve eliminates 
barometric change during a reading and 
allows readings to be related to an exact 
time to offset minor pressure fluctua- 
tions.-J.s. (Texas Instruments Inc., 
P.O. Box 66027, Houston 6, Tex.) 

(Circle 9 on Readers' Service card) 

Density-measuring instrument is suit- 
able for continuous or batch measure- 
ment. The device employs a vibrating 
tube as the measuring element. The 
tube is supported by a spring suspen- 
sion and is caused to vibrate at its nat- 
ural frequency by electromagnets. The 
use of two electromagnets driving at 
right angles, causes the vibrating tube 
to execute a nutating motion in which 
all portions of the tube and its contents 

Pick-up coil "C" 

are caused to follow circular paths. To 
cause the second electromagnet to ac- 
tuate the motion desired, a signal is 
picked up from the motion produced 
by the first coil, shifted 90 deg, and 
introduced into the second coil. If the 
sampling tube is filled with fluid, its 
natural frequency will depend on the 
density of the fluid. Density is thus 
measured by observing frequency of 
vibration. A baffle within the tube in- 
sures complete exchange of material 
with flow making it possible to measure 
mixtures of liquids, liquid-gas mix- 
tures, and liquid-solid mixtures. Maxi- 
mum full-scale sensitivity of the stand- 
ard instrument is 0.1 specific gravity 
units. Operating temperature range is 
-60? to +200?F, and fluid pressure 
range is -15 to +500 lb/in2. The in- 
strument can be modified to measure 
the density of finely divided solids.- 
J.s. (Co-Engineering Co., P.O. Box 
194, Boonton, N.J.) 

(Circle 10 on Readers' Service card) 
16 MARCH 1962 

IN OPTICAL MICROSCOPY 
WILD* M20: A first order research microscope, the M20 offers unprecedented 
versatility, performance and precision for all observation methods. Exacting Swiss 

optics and manufacture, plus a complete range 
of attachments, including Camera, Cinetube, 
Drawing Tube and many others, result in a 
truly superb instrument for all research and 
scientific investigation. 
WILD* M5 STEREOMICROSCOPE: Fea- 
tures uniform, maximum sharpness throughout 
the field, with no change in accommodation. 
Four eyepieces and attachment objectives pro- 
vide a total power range from 5x to 200x. Acces- 
sories include various stands, light sources, 
stages, polarizing, photographic and measuring 
attachments. 
Write for Booklets M20D and M5D. 
*The FIRST name in a complete line of Surveying instru- 
ments, Photogrammetric Equipment and Microscopes. 
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Logarithmic or linear recorder (model 
SRL) is converted by changing con- 
veniently located gears. Thumb screws 
fasten the gears in place under a hinged 
cover; log gears provide one full decade 
over the range selected. Potentiometer 
measuring system can be used with 
fixed precalibrated range plugs to pro- 
vide accurate voltage readings, or a 
variable range dial on the front panel 
may be used to adjust the range to any 
convenient value from 9 to 100 mv. 
This device may be used with spectro- 
photometers, photometers, densitome- 
ters, and similar instruments to measure 
either transmittance or absorbance. 
With a double beam spectrophotometer, 
transmittance and absorbance are meas- 
ured directly, the latter providing a 
record proportional to concentration 
for solutions which absorb light in con- 
formance with Beer's law. Switches to 
operate the recorder and select ranges 
from the Beckman model DB spectro- 
photometer, and cables to synchronize 
wavelength drive to the recorder chart 
are provided. For general log-linear re- 
cording applications there are 12 chart- 
speed options with easy conversion by 
replacing the chart drive motor assem- 
bly. The instrument records with a ball 

point pen on 250-mm-wide paper rolls. 
Input circuit resistances up to 10,000 
ohms are tolerated for 1 second balance 
at 1-mv sensitivity, with greater toler- 
ance for higher ranges. A front-panel 
knob provides up to one full scale 
movement of the zero position of the 
pen for either zero-left or zero-right 
operation. Descriptive bulletin No. SRL 
is available on request.-R.L.B. (E. H. 
Sargent & Co., 4647 W. Foster Ave., 
Chicago 30, Ill.) 

(Circle 11 on Readers' Service card) 

Capacitor bank consists of 16 capaci- 
tors that deliver a current of 20 kv in 

3-/sec pulses. Charging time is less than 
1 minute for each unit, and as many as 
60 separate banks can be connected in 
parallel, raising the total energy storage 
to 3 X 10t joules. Current increases as 
the square root of the energy, so that 
2.4 X 10 amp is obtainable from the 
standard units. Units can be added as 
the need arises, the same electronic 
controls will operate 1 to 60 banks. A 
remote-control cabinet contains a volt- 
meter, safety warning lights, and charge 
controls.-J.s. (Plasmanetics Corp., 
3086 Claremont Ave., Berkeley, Calif.) 

(Circle 12 on Readers' Service card) 

Nanovoltmeter (above) has 13 full- 
scale d-c ranges from +0.1 ,uv to ?100 
mv. Input resistance is 1 megohm on all 
ranges, and source resistance may range 
from 0 to 2000 ohms. Amplifier output, 
for input into recorders, supplies ?5 
volts full scale at 10 ma with a fre- 
quency-response range from d-c to 100 
cy/sec. Accuracy is said to be ?2 per- 
cent; drift, 0.05 ,uv/hr, 0.15 ,uv/day, 
and 1 jtv per 6 months. Amplifier gain 
is adjustable from 30 to 10? with +1- 
percent accuracy. The instrument is 
powered by rechargeable batteries, and 
a charger is built in.-J.s. (Astrodata, 
Inc., 240 E. Palais Rd., Anaheim, 
Calif.) 

(Circle 13 on Readers' Service card) 

Power supply (model No. 417 A) pro- 
vides up to 500 ma at from 0 to 500 
volts. Line and load regulation are said 
to be better than 0.0005 percent + 1.0 
mv, and ripple less than 100 ,uv (r.m.s.) 
Response time is said to be less than I 

/jsec from full load to half load and 
less than 3 /,sec from full load to no 
load. Additional supplies included are: 
d-c adjustable from 5 to 12.6 volts, 2.5 
amp; two 6.3-volt a-c, 5 amp; and 0- to 
150-volt d-c.-J.S. (John Fluke Manu- 
facturing Co., P.O. Box 7428, Seattle 
33, Wash.) 

(Circle 14 on Readers' Service card) 

Ultrasonic writing instrument is said 
to be capable of writing at a linear 
speed of 9000 ft/min while producing 
high-contrast, high-visibility markings 
on paper materials. No writing fluids or 
marking compounds of any sort are re- 
quired. The device consists of a small 
generator that generates high-frequency 
oscillations to actuate a transducer pen 

SCIENCE, VOL. 135 

Write for samples and catalog today! 

PROFESSIONAL TAPE CO., INC. 
Dept. N.S.P. 365-I Burlington, Riverside, Illinois 

950 



A new Peptide-former 

N-ETHYL- 5 -PHENYLISOXAZOLIUM- 
3'-SULFONATE (Woodward's Reagent K) 
Woodward's Reagent 
K, manufactured by so3- 
PILOT, functions as a 
peptide bond former by / 
combining with the acid 

group of one amino acid 0 
or peptide to form an/ \N- Et 
active ester. This ester I 
bond is then broken by 
the amino group of a 
second amino acid or 
peptide ester with concurrent formation of a 
peptide and a water-soluble by-product. 
The new procedure is simple and fast, gives excep- 
tionally high yields of very pure peptides free from 
by-products and without appreciable racemization. 
Also available from PILOT are synthetic polypep- 
tides. For more information, write to 

CHEMICALS, INC. 

36 Pleasant St., Watertown 72, Mass. 

For drying, baking, annealing, con- 
ditioning, sterilizing, evaporating and 
heat treating. 

MODEL LO-200C 
bak Welded steel construction. 

* Thermostat on trolvty - 
U. L. APPROVED. 

* Damper controlled induced 
air circulation. 

An efficient system of aiCoolr inthand le - ex plosion- 
proof door latch. 

* Nickle plated shelves and 
interior hardware. 

* Gray-green Hammerloid 
baked enamel exterior. 

Operating range to 200? C. Thermostat response sensitivity 4-1? C. 
An efficient system of air intake and exhaust vents provide excep- 
tionally fast drying. Ready for plug in. Thermometer and two re- 
movable shelves included. 110 and 220 volt units available. 
88 Standard models - larger bench, cabinet and walk-in ovens. 

Write for bulletins with prices. 

I Il Iw~-~u S~Ya 
a aCapJ- 

|UM-|J 1354 N. ELSTON 

PORTABLE INFUSION-WITHDRAWAL PUMP 
Catalog No. 1100 

Small size and complete portability permit use in 
limited working space where flexibility of mounting is 
important. Pumping mechanism consists of a pre- 
cision-cut, stainless steel lead screw and moving 
carriage assembly. Limit stops automatically termi- 
nate pumping action at any pre-set point. Its special 
construction allows the pump to be placed in any 
position without impairing pumping action. 

The pump is designed to use interchangeable, plug- 
in motors which are synchronous and reversible. A 
wide variety of motors is available to produce any 
desired pumping rate. Motors are quickly inter- 
changed by the user with no tools required. 

SPECIFICATIONS 
* Rates from 2.59 ml./min. to 0.018 ml./24 hrs. 
* Maximum reproducibility due to synchronous 

llotors 
* 110-120 volt A.C., 60 cycle operation 
* Accepts standard Luer Lok syringes 
* Noiseless in operation 
* Size: 15" x 3" x 2", exclusive of mounting handle 
* Weight: under 4 pounds. 

Pump complete with 1 motor ............ .$135.00 
Extra motors, each .........................$ 12.00 

Prices are f.o.b. Dover, Mass. 

Bulletin 1100 and Catalog available on request 

* HAR VA RD A PPARA TUS CO., INC. 
(a non-profit organization) 

16 MARCH 1962 

* Dover, Mass., U.S.A. 
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DOUBLE BEAM X-RAY DIFFRACTOMETER 
Automatically Records Diffraction Patterns 

This instrument incorporates these and many other important features: 
* Six scanning speeds, continuous from -90? to +1600 of 20 

f Interchangeable specimen holders (powder, block, integrating) 
&mljJ * Detector position reading from glass circle to 0.01? 

/W!TIJ^ * Oscillatory scanning of arcs from 2.5? to 125? of 20 
* Geiger or scintillation counters with pulse-height analyser 

This diffractometer permits a degree of sensitivity and stability not previously 
available ...... For complete description ask for Catalog CH 322/7. 

SUPER EFFICIENCY 

DEWARS 
in standard production at CRYENCO 

1,000 liter in-plant liquid hydrogen trailer dewar. 
High efficiency-l% hydrogen heat leak per day. 
Also with supports for liquid N2. 

25 liter liquid nitrogen dewar, for physicians- 
less than 0.5% N2 heat leak per day. 

Special dewars include: high efficiency 100 
liter liquid helium dewars with a liquid 
nitrogen shield-l1% He and 3% N2 heat 
leak per day; an 8,150 gallon liquid helium 
trailer, now under thermal tests. At 
CRYENCO, quality is a creed! These effi- 
ciency ratings show it. For your standard 
or special dewars write for CRYENCO 
Dewars data sheets. .." 

. . ......... Cryogenic Engineering Co. 
240 W. 48th Ave., Denver 16, Colo. 

Low Temperature, High Vacuum 
Equipment and Engineering 

A fresh look at man confronting 
his scientific destiny 

The 
Excitement of 
Science 
John Rader Platt 

World destruction at the 
hands of science? Here is an 

eloquent response to those 
who are troubled by the de- 

structive potential of ad- 

vanced technology. "It is a 

masterpiece of succinctness 
and plain, clear talk about 

things that really matter, 
not only in present science, 
but in a future that is 

likely to surprise every- 

body." Guy Murchie 

$3.50 at all bookstores f-i 

HOUGHTON MIFFLIN CO. 

L A" 

of size and shape comparable to that of 
a conventional pencil. Operational ca- 
pability extends over a wide range of 
temperatures.-J.s. (Ultrasonic Indus- 

tries, Ames Court, Engineers Hill Plain- 
view, N.Y.) 

(Circle 15 on Readers' Service card) 

Kerr-cell multiple framing camera 
incorporates a multifaced prism that 
directs a portion of the energy collected 
by a primary objective lens through 
each of six separate Kerr-cell shutters 
(see Fig.). Separate images of the same 
event from the same aspect and through 
the same set of optical elements can 
thus be recorded. By use of established 
triggering techniques, framing rates up 
to 108 per second are said to be achieved 
at exposure times in the range of 5 to 
10,000 nanosec. Exposure time and 

resolution are independent of framing 
rate. Provisions have been made to per- 
mit recording on Polaroid film as well 
as on high-speed, fine-grain cut films.- 
J.s. (Electro-Optical Instruments, Inc., 
2612 E. Foothill Blvd., Pasadena, 
Calif.) 

(Circle 16 on Readers' Service card) 

Casella automatic biological assay ap- 
paratus consists of an electronic timing 
and selector unit that opens and closes 
electromagnetic tubing-clamps to pro- 
vide a program of the flow of drug to 
be assayed, standard drugs, and wash- 

ing solutions to an organ bath. The 
organ bath, reagent vessels, and associ- 
ated glassware are also available. Stand- 
ard assay of posterior pituitary extract 
on guinea pig uterus, antispasmodics on 
rabbit intestine, and histamine on guinea 
pig ileum are examples of procedures 
which can be carried out with a mini- 
mum of attention from the operator. 
Mechanical response for comparison of 
standards and unknowns is recorded on 
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...for High 
Vacuum Use... 
Teflon* Needle 
Valves** With 
"O" Ring Seals 

Now . . . obtain flow control of highly 
corrosive fluids, under high vacuum! 
Manostat's new teflon needle valve both 
provides delicate flow control and utilizes 
rubber "O" rings, not in contact with the 
fluid, for high vacuum isolation from the 
surroundings without contamination! 

In this newly designed valve, fluids touch 
only acid-and- alkali - resistant heavy wall 
pyrex branid glass connecting tubes, teflon 
valve body, and diamonite***: (sintered 
form of synthetic ruby) needle. All plastic 
parts not in contact with fluid are polypro- 
pylene - both corrosion resistant and able 
to withstand autoclaving temperatures. 
Result: no breakage, no contamination, 
dependable flow control! 

PRICE LIST 
Cat. No. NV1000-Teflon Needle Valve ready 
for use with directions but no glass parts. 

6.95 
Cat. No. NV1200-Glass connecting tube. 
80mm. long ...................... .60 
Cat. No. VB2000-Delivery tip ........ .70 

See Your Local Laboratory Supply Dealer 

26 N. Moore St., Dept. 524, N.Y. 13, N.Y. 

*DuPont trade name for polytetrafluorethylene 
**Patent applied for. ***Trade name for 
sintered corundum 

conventional kymographic equipment. 
Seven adjustable timers set the switch- 
ing intervals of a master selector switch 
that cycles the electromagnetic valves. 
A patch-cord board on the front panel 
of the cabinet is used to select the se- 
quence of operation. A wide range of 
times has been provided to make the 
apparatus adaptable for any isolated 
preparation likely to be encountered in 
bioassay work.-R.L.B. (Cooke, Trough- 
ton & Simms, Inc., 91 Waite St., 
Malden 48, Mass.) 

(Circle 17 on Readers' Service card) 

Rectilinear strip-chart recorders are 
offered in six models. Each features 
Zener-diode reference and two-speed 
motors as standard equipment. Chart 
speeds are 1 in./min and 16 in./hr; 
chart width is 5 inches. Three ranges 
are available: 10 mv fixed span; 10 mv 
to 100 v; and 1 mv to 10 v. Accuracy 
is said to be ?0.5 percent, and full- 
scale response time 0.5 second. The 
recorders use the null-balance servo- 
potentiometric system. Available as an 
accessory is an event marker that marks 
any selected phenomena in the right- 
hand margin.-J.s. (Dynatronic Instru- 
ments Corp. Division of Labline, Inc., 
3070 W. Grand Ave., Chicago, Il.) 

(Circle 18 on Readers' Service card) 

Gas chromatography columns avail- 
able are catalogued in an eight-page 
bulletin. Tubing materials, lengths, 
maximum recommended operating 
temperatures, and maximum usable 
temperatures are charted for each col- 
umn. More than 200 columns are listed. 
Bulletin No. 797 is available from the 
Technical Information Department.- 
R.L.B. (Beckman Instruments, Inc., 
Scientific & Process Instruments Divi- 
sion, Fullerton, Calif.) 

(Circle 19 on Readers' Service card) 

Compensated thermocouple trans- 
ducer contains in the transducer body a 
platinum-resistance temperature sensor 
placed in close proximity to chromel- 
copper and alumel-copper junctions. 
Output of the platinum element is used 
to compensate the output from the ex- 
posed thermocouple. The unit is capable 
of operation over the range -400? to 
+ 1 500?F.-j.s. (Trans-Sonics, Inc., 
P.O. Box 328, Lexington 73, Mass.) 

(Circle 20 on Readers' Service card) 

Gyroflow flowmeter (model 600) is a 
true mass flowmeter based in its prin- 
ciple of operation upon gyroscopic ef- 
fects. The flow to be measured is con- 

Scien+is+ Sam 
a+ +he bench 

Working hard, 
working la+e 

Fluc+ua+ing +empera+ures 
Upse+ his reac+ion D 

THERM O.WATCH 
* VERSATILE 

Use on Manomrneers, foo0! 
* SENSITIVE 

to a -1ractiornC C 

* ECONOMICAL 
Soaves itme, Saves money 

the versatile controller 
WITH THERM O0WATCH 
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WH ETIER yOU want to hire 
an assistant, trace a col- 

league, lind a consultant, or 
track down a name in the 
news, you will want to look 
first in the new AMERICAN 
MEN OF SCIENCE. Here you 
will find detailed information 
on 114,000 living Americans 
and Canadians who are ac- 
tively contributing to the 
advancement of science in the 
physical, biological, social, and 
behavioral sciences. 

ORDER yo'lr on-approval 

copies TODA Y! 

Th , er Ph1, sical 
l\ ard Biological 

\\ Scieuces. 
' 

\ in iifol. r volites, 

_ J $100 lnet postpai(d. 

i 'Tlie Soc(ial 
/ / a.d Beltavioral 

/I Scileces, 
\ comting summoner 1962, 

\.$25 net postpaid. 

The Jaques Cattell Press 
Annex 15, Arizona State University, 

Tempe, Arizona 

IF YOU WANT 

WINTHROP'S 
1962 PRICE LiST 

OF OVER 100 CHEMICALS 
SEND US YOUR COUPON TODAY. 

Copies are not being mailed automati- 
cally. Our mailing list has grown like 
topsy, and we must use this means to 
check your present location and position. 

Winthrop Laboratories 
Special Chemicals Dept. 
1450 Broadway, New York 18, N.Y. 

S-3162 

NAME . ..............POSITION ......... 

FIRM ......................................... 

STREET ADDRESS ............................. 

CITY .. ...... ZONE ......STATE .......... 
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The Shadow Indicating Pennograph 
with Analytical Balance Accuracy 

Model 501 Pennograph is a 
super-sensitive precision instru- 
ment expressly designed for lab- 
oratory use where sensitivity of 
the highest order is essential 
and where super speed is need- 
ed. This scale provides sensi- 
tivities as fine as 50 milligrams 
and capacities up to 31 pounds. 

I ..,PENNSYLVANIA ' 
BAREVILLE (LEOLA), PI 

Pennsylvania Pennograph 
available in 52 models 
with wide choice of ca- 
pacities, sensitivities, in- 
dication, charts and 
beams . . . making it the 
perfect scale for countless 
laboratory applications. 

SEND 
for Free 

' 

. Pennograph J 

.. Literature _ 

SCALE COMPANY| 
ENNSYLVANIA 

Phipps & Bird RESPIRATOR 
FEATURES: 

* Rate and volume can be continuously adusted while 
respirator is operating. 

* Dead air space in respirator is eliminated. 

* Infallible closed valve system 
Silent Portable Easy to Operate 

* Volumes up to 85 cc capacity; rate 6 to approxi- 
mately 100 stokes per minute. 

Manufacturers & Distributors of Scientific Equipment 

z? 7 6th & Byrd Streets - Richmond, Va. 

SCIENCE, VOL. 135 

0 
B I 
I 

I 
ii 
!1 

I 
0 
U 

a~mm~mm 
~ mO~m ~ i~mWO~mmm~m~mmm~e- 



strained to follow a circular path by the 
pipeline. Vibratory motion about an 
axis orthogonal to the spin (flow-path) 
axis is impressed upon the line, and the 
resulting torque about the third axis is 
measured. Pipe size is 1.43 inches and 
flow range is 10 to 600 lb/min. A den- 
sity range from 0.5 to 1.5 is accommo- 
dated without correction factor. Ap- 
plication of a nominal correction factor 
removes this density limitation. Viscos- 
ity is limited only by pressure restric- 
tions; with water at 600 lb/min, the 
pressure drop is 4 lb/in2. Temperature 
range is 0? to 50?C and maximum inlet 
pressure is 75 lb/in2. Response time is 
1 to 5 seconds depending on the read- 
out unit used; the output signal is 0 to 
60 mv d-c. Accuracy is said to be +0.5 
percent of full scale.-J.s. (Decker 
Corp., Bala-Cynwyd, Pa.) 

(Circle 21 on Readers' Service Card) 

Airborne-particle recording camera 
is a portable instrument designed to 
provide finished photographic records 
of particulate distribution and concen- 
tration 10 seconds after the sample 

is drawn. The operator draws a sample 
of air into the examination chamber 
by using a built-in injector. The optical 
system is prefocused on a cross sec- 
tion of the chamber, and particles in 
this volume are illuminated by a built- 
in flash unit. Sensitivity is said to be 
such that particles 1 micron in size or 
larger can be studied-J.s. (Royco 
Instruments Inc., 440 Olive St., Palo 
Alto, Calif.) 

(Circle 22 on Readers' Service card) 

Asbestos-polyester insulation (Quin- 
terrabord 880) is recommended by the 
manufacturer for applications to 50 kv 
at temperatures in the range 155? to 
180?C. Produced in 35- by 72-inch 
sheets, the material is available in thick- 
ness ranging from 1/32 to /2 inch. 
Density is 110 lb/ft2, perpendicular di- 
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electric strength 350 v/mil, and tensile 
strength 30,000 lb/in.2 for 1/16-inch 
thickness. It is said to be easy to ma- 
chine and fabricate.-J.s. (Johns-Man- 
ville, 22 E. 40 St., New York 16, N.Y.) 

(Circle 23 on Readers' Service card) 

Analog-recording dynamic analyzer is 
a single-channel, transistorized, general- 
purpose counting system for recording 
and analysis of static or dynamic varia- 
tions in nuclear activity. The instru- 
ment's single-channel differential pulse- 

height selector may be operated in 
either integral or differential mode with 
1-percent-of-maximum baseline, 2-, 5-, 
or 10-percent selected window widths. 
Gain and baseline are both continuous- 
ly variable. The transfer-storage type of 
counter accumulates either count or 
elapsed time according to preset mode. 
Display is provided by three edge-read- 
ing digital meter indicators that are 
driven by analog signals derived from 
the internal electronic storage. The in- 
dicators are switched automatically for 

ENOUGH 

for the / 
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Years 

hildren 
" 

" while the 
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:*:... savings and investments 
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A $50,000 POLICY FOR $105 FIRST-YEAR NET COST filled this professor's 
need for a large amount of low-cost insurance. At his age of 30, a 20-year 
Home Protection policy calls for a level annual premium of $193. The cash 
dividend of $88, based on current dividend scales, results in that low net cost 
at the end of the first policy year. Future dividend amounts cannot be guar- 
anteed, of course. 

The new Home Protection plan, issued at age 55 or younger, is level premium Term 
insurance. It answers any need for a great deal of low-cost insurance now but less as 
the years go by, providing its largest amount of protection initially and reducing by 
schedule each year to recognize decreasing insurance needs. Insurance periods of 15, 
20, 25 or 30 years are available. 

You are eligible to apply for TIAA insurance if you are employed full- or part-time 
by a college, university, private school, or nonprofit educational or research organiza- 
tion-whether or not the institution has a TIAA retirement or insurance plan. 

Send today for your personal illustration. We employ no agents. No one will call on you. 

.l .gjjg ijii...!!:!!:!d: ii^TIAA * 730 Third Avenue, New York 17, N. Y. i | 
lilll.yBI^ $ Please send me information on: I 

::.. '""" 
/" a ________ a __ -year policy of $ initial amount. 

,I WANCEill^ ,^ . [] other plans available. 

N?f: :"S:i. AN:N-1.: Name . Date of Birth 
AAO Aan A 
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BUY THE 
COMPLETE 

UNIT 

Bel-Art wash bottles are easiest to 
squeeze . . . stream controlled by 
amount of pressure on bottle .. . heav- 
ier flow provided by cutting back fine 
tip. All Bel-Art wash bottles have stand- 
ard GCMI threads. 

.. .OR 
BUY THE 
FITTING 

ONLY 

Only Bel-Art wash bottles give you 
so much for so little . . . strength, no 
leakage, interchangeability. Time sav- 
ing also . . . when job is completed no 
need to remove contents; simply re- 
place fitting with standard cap and use 
as storage bottles. 

No trouble cleaning the large bore 
tubing; free flowing, no clogging. Avail- 
able in seven sizes at your nearest Lab 
Supply House. Don't be satisfied with 
ANY wash bottle .. . get the bottle with 
ALL advantages. 

Wash bottles and fittings are listed 
on page 13 of our 44 page catalog. 

FREE: Complete catalog. 
Yours for the asking! 

The MOST COMPLETE line 
available from one source 

BEL-ART PRODUCTS, 
PEQUANNOCK, N. J. OXbow 4-0500 
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each range so that resolution is main- 
tained at a constant 0.1 percent of full 
scale. Output information may be ob- 
tained continuously during the accumu- 
lation or extracted incrementally from 
storage at the end of each sampling 
interval.-J.s. (Digital Dynamics Inc., 
4201 Redwood Ave., Los Angeles 66, 
Calif.) 

(Circle 24 on Readers' Service card) 

Rat-rabbit stereotaxic attachment for 
the standard Lab-Tronics instrument 
for cats, dogs, and monkeys is now 
available. A vertically adjustable upper 
incisor bar is the same for both rats 
and rabbits, but a different set of ear 
plugs is supplied for each kind of ani- 
mal. This instrument allows the animals' 
heads to be precisely located with 
respect to fixed anatomical points so 
that map coordinates can be used to 
locate a specific point in the brain for 
insertion of electrodes. Use of the new 
attachment is described in an authorita- 
tive manual available at a cost of $6.- 
R.L.B. (H. Neuman & Co., 8136 N. 
Lawndale Ave., Skokie, Ill.) 

(Circle 25 on Readers' Service card) 

New bulletins on radiochromatogram 
scanning systems describe various sys- 
tems for scanning strip chromatograms 
and how both qualitative and quantita- 
tive determinations may be made. They 
also illustrate the sensitivities attainable 
with different beta detectors that can 
be used with the systems. Two bulle- 
tins, entitled "Actigraph II radiochrom- 
atogram scanning systems" and "How 
to use radioactivity in paper chrom- 
atography" are available.-R.L.B. (Nu- 
clear-Chicago Corp., 359 E. Howard 
Ave., Des Plains, Ill.) 

(Circle 26 on Readers' Service card) 

WWV preamplifier (model PA-1020) 
is designed for mounting at the antenna 
for optimum reception of station WWV 
standard timing signals. The unit pro- 
vides a gain of 40 db at 5, 10, 15, and 
20 Mcy/sec. It is said to exhibit a Q of 
100 at each frequency with no signifi- 
cant spurious responses. Input imped- 
ance is 50 ohms. It is powered by a 
companion unit at the receiver.-J.s. 
(Aerospace Research, Inc., 153 Cali- 
fornia St., Newton 95, Mass.) 

(Circle 27 on Readers' Service card) 

A miniature d-c differential trans- 
former (model 7 DCDT-050) converts 
mechanical displacements of +0.050 
inch to ? 1.4 volts when energized with 
6 volts at 20 ma. It incorporates a 

PURE 

DISTILLED 

WATER 

by design 

Stokes Automatic Laboratory 
Water Stills produce distilled water 
that's completely free of bacteria, 
pyrogens, and minerals. They give 
you distillate that contains less 
than 2 parts per million impurities 
. . . purer than the standards set 
by United States and British 
Pharmacopoeia. 

Stokes stills give you control of 
purity at every step of the distilla- 
tion process: 

1. preheating removes dissolved 
gases in feed water 

2. gentle boiling action practically 
eliminates water entrainment in 
steam 

3. triple baffling traps any and all 
particles... permits only the steam to 
enter condenser tube. 

These features add up 
to distilled water 
of highest purity! 

Rated capacities 
from Y2 to 100 gallons 
per hour in electric, 
gas and steam models. 

Specify high-purity Stokes Stills at 
your local Laboratory Supply House. 

Pharmaceutical Equipment Division 
F. J. STOKES CORPORATION 

5500 Tabor Rd., Philadelphia 20, Pa. 

SCIENCE, VOL. 135 

--- 

... , ... . . .. 
.. . 

... ... . .... ... .. ... ...- ..... ..... ........ . ... . ........ .... 

. ... . - - . - 
. . 

- - - 
. . .- ... . .. ... .. .. .. ... .. . .. .. .. .........- 

I 

t t V-4 



5000-cy/sec oscillator to provide ex- 
citation of the differential transformer 
and a phase sensitive demodulator to 
convert the differential output back to 
direct current. The entire transducer 
with the built-in carrier system is 0.81 
inch long by 0.75 inch in diameter; it 
is hermetically sealed and provided with 
Teflon insulated leads. Elimination of 
a-c lines to and from the transducer 
obviates the need for phase and balance 
adjustments. The displacement of an 
0.56-inch-long by 0.125-inch core can 
be followed to 200 cy/sec without re- 
duction in electrical output. At about 
330 cy/sec the output amplitude drops 
to 71 percent. This is the first of a series 
of miniature transducers with built-in 
carrier systems.-R.L.B. (Sanborn Co., 
175 Wyman St., Waltham 54, Mass.) 

(Circle 28 on Readers' Service card) 

An instrument that measures liquid 
density uses a submerged displacer, of 
higher density than that of the fluid 
being measured, suspended from a force 
coil and differential transformer core. 
By varying the current in the force coil, 
the displacer can be raised or lowered. 
All measurements are made with the 
displacer in the same position so that 
the magnitude of the current applied to 
the force coil is a direct function of the 
force applied to the displacer which is 
in turn an indicator of liquid density. 
The differential transformer detects the 
position of the displacer and permits 
adjustment to the same null location. 
The instrument is operated by placing 
the measuring-head over the sample 
with the displacer fully submerged. 
Current is adjusted until the null indica- 
tor shows that the displacer is in the 
null position. The variable resistor used 
to adjust current is read either from its 
digital dial or from a direct reading 

printed tape, 144 inches long. Tempera- 
ture of the sample is controlled by a 
heater-cooler of the thermoelectric type 
controlled by a fixed-temperature mer- 
cury-in-glass thermometer or by an 
adjustable temperature proportional 
controller with a mercury-in-glass ther- 
mometer as the sensing element. Ac- 
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SEPARATE UP TO 30 ML PER HOUR WITH NEW 
JKM-STUBBINGS ELECTROPHORESIS APPARATUS 
Now available from Fisher Scientific, this compact apparatus gives 
biochemical labs a preparative unit with unparalleled capacity. Re- 
sults are completely reproducible. Optimum results are obtained 
over entire electrophoresis "spectrum"-- from separating enzymes 
to desalting. All variables fully controlled. Voltage: 250-1000 volts; 
buffer flow rate: 200-3000 ml/hr; automatic sample feed: .06-30 
ml/hr. Precise, large-volume separations made possible by bed of 
long-lasting, uniform, microscopic glass spheres. For your free copy 
of Bulletin FS-236, call your Fisher branch or write Fisher Scientific, 
139 Fisher Building, Pittsburgh 19, Pa. J-173 

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

Boston * Chicago * Fort Worth * Houston 'New York * Odessa, Tex. * Philadelphia 
Pittsburgh * St. Louis * Union, N. J. * Washington v Edmonton * Montreal * Toronto 
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12" Field 

$275.00 

11/2" dia. 

Flashlight type 

$45.00 
3" Bench/Portable 

$65.00 

Bench worker uses 12" field and Lathe operator checks strain in 
viewer mounted in eyeglass 12"x 18" field through 9" coun- 
frames terbalanced viewer 

ASK YOUR DEALER FOR DETAILS 

BETHLEHEM APPARATUS COMPANY, INC. 
HELLERTOWN, PA. 

PARR Apparatus 
For Catalytic 

Hydrogenation Reactic 

Numerous reactions with hydrogen at pres- 
sures up to 5 atm. (60 psig.) can be per- 
formed in this convenient shaker apparatus 
using either 250 or 500 ml. pressure-tested 
glass bottles. 

New needle valves with replaceable plastic 
seats, separate gages to show tank and 
bottle pressures, and improved bearings in 
the shaker mechanism are provided in the 
latest model. A larger unit with inter- 
changeable I and 2 liter bottles is also 
available. 

Ask for New Spec;cat?ion 3900 

I~ ? INSTRUMENT COMPANY 
MOLINE, ILLINOIS 

^ r% #n r% on Iu * f 

CINTaL o i LA. 0 9 IV 0-(TIN IHOSPH) 

SCINTILLATION PHOSPHORS 
Alphanaphthylphenyloxazole, ANPO, A 

Band-Shifter or Secondary Solute, for 
Liquid Counting - Fluorescence Max. 
4050 A. 

Diphenyloxazole, DPO or PPO, A Primary 
Solute, for Liquid Counting-Fluores- 
cence Max. 3650 A. 

POPOP, A Band-Shifter or Secondary 
Solute for Liquid Counting-Fluores- 
cence Max. 4200 A. 

Dimethyl-POPOP, a Band-Shifter or Sec- 
ondary Solute even better than POPOP 
-Fluorescence Max. 4300 A. 

Liquid Scintillator HF, A solution of Di- 
methyl-POPOP and DPO/PPO in a high 
flash-point solvent-140 -150 F. 

p-Terphenyl, Least Expensive Primary 
Solute, for Liquid and Plastic Counting 
-Fluorescence Max. 3460 A. 

Tetraphenylbutadiene, TPB, For Use with 
p-Terphenyl in Plastic Scintillators- 
Fluorescence Max. 4320 A. 

Cadmium Propionate, anhydrous, A Highly 
Efficient Neutron Captor - Cadmium 
Content: 43.5%. 

Available from stock-write to Dept. "B" 
for free booklet on these products. 

.. S. *@'.SO 

curacy is said to be better than 0.0005 
g/ml. More than one displacer float 
may be used to cover a wide range of 
densities.-j .s. (Brooks Instrument Co., 
Inc., Hatfield, Pa.) 

(Circle 29 on Readers' Service card) 

Solid sample injector (model SI-4) 
permits the introduction of solid or 
viscous samples into gas chromatog- 
raphy instruments by introducing a 
sealed glass capillary containing the 
sample through a pair of seals into the 
hot gas stream. When temperature 
equilibrium is reached a metal plunger 
cracks the glass and liberates the sam- 
ple vapor into the column. A stainless- 
steel tube, with a closed tip and an 
aperture in its side, is inserted through 
the silicone rubber seals so that the 
aperture remains outside the chroma- 
tography column. Next, the glass capil- 
lary is inserted into the blind end of 
the tube, and a metal plunger is posi- 
tioned behind the glass capillary and 
sealed in place with an 0-ring. Then 
the tube is advanced through the seals 
so that the aperture in its side is inside 
the chromatography column. When the 
plunger is pushed the glass tube breaks, 
and the volatile contents are introduced 
into the gas stream. Proper handling 
leaves the broken capillary in the tip 
of the tube so that it is withdrawn with 
the introducer tube.-R.L.B. (F & M 
Scientific Corp., Starr Rd. and Route 
41, Avondale, Pa.) 

(Circle 30 on Readers' Service card) 

Multi-channel data logger is a 100- 
channel modular strain-gage recording 
scanner that can be expanded by the 
addition of five standard 20-channel 
scanning modules up to a total of 200 
channels. Bridges with one, two, and 
four arms and gage resistances from 60 
to 1000 ohms can be used interchange- 
ably in all channels. Inputs from 10 to 
100 mv can be resolved to 1 part in 
5000, according to the manufacturer. 
A wide-range converter reads directly 
in [/in./in. over the entire range of 
20,000 /in./in. Strain values are read 
out by means of an in-line digital dis- 
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(Circle 31 on Readers' Service card) 

Indicator tube (model Z550M) is 
designed specifically for use with tran- 
sistors. It is a cold-cathode, gas-filled 
tube that requires less than 5 volts at 
less than 50 uja to produce a discharge. 
The indication is a bright red neon glow 
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that is viewed through the dome of the 
tube envelope. According to the manu- 
facturer, the low triggering voltage is 
due to the molybdenum sputtering tech- 
nique by which molybdenum is sprayed 
on the cathode and on a large area of 
the glass envelope. Electrode geometry 
consists of a ring-shaped cathode with 
ten evenly spaced holes into which the 
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tronic Corp., 230 Duffy Ave., Hicks- 
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(Circle 32 on Readers' Service card) 

A new prothrombin meter measures 
the time required for clot formation by 
photoelectrically sensing a change in 
opacity of the sample. This time has 
been shown to be closely related to 
prothrombin time determinations car- 
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Quick and Owren's methods, and no 
discrepancies were found. More accu- 
rate results and a saving of about 50 
percent in time are also claimed. In op- 
eration 0.2 ml of a patient's plasma 
and 0.2 ml of thromboplastin reagent 
are kept at 37?C in a thermostatically 
controlled observation chamber, and 
after the addition of 0.2 ml of calcium 
chloride reagent, the time required for 
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mixture's opacity is measured. A photo- 
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chronous motor-driven seconds counter 
to provide a direct numerical readout 
of prothrombin time. The instrument 
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R.L.B. (Gelman Instrument Co., 106 N. 
Main St., Chelsea, Mich.) 

(Circle 33 on Readers' Service card) 

Indium-antimoniide photoconductive 
detector (model KH-51C) is provided 
with self-contained thermoelectric cool- 
ing. The detector operates at a tempera- 
ture of -40?C and requires 30-amp, 
low-ripple, d-c power at approximately 
0.2 volts. This is supplied to the cooler 
through a pair of cables at the base of 
the detector housing. The housing base 
is attached to a suitable heat sink capa- 
ble of dissipating 6 watts at 30?C. The 
detector can operate with base tempera- 
tures up to 100?C, but this will be ac- 
companied by serious loss in detector 
sensitivity. Peak spectral response is at 
6.0 , and spectral range is visible to, 
7.0 /.-j.s. (Block Associates, Inc., 
385 Putnam Ave., Cambridge, Mass.) 

(Circle 34 on Readers' Service card) 
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Record weight, or weight and temperature, 
controlled environment, for... 

against time, in 

... thermogravimetric analysis, evaporation, oxidation, sublima- 
tion, decomposition, absorption, sedimentation. 

Capacity 
Range of automatic 
weight operation 
Sensitivity reciprocal 
Readability: 

1 chart division (I/10") 
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Reproducibility (precision) 
Accuracy of 
built-in weights 

Analytical 
200 g. 

4000 mg. 
I mg./division 

1 mg. 
0.1 mg. 

?0.1 mg. 

Class S 

Semi-Micro 
100 g. 

400 mg. 
0.1 mg./division 

0.1 mg. 
0.01 mg. 

?0.03 mg. 

Class M 
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In the Lindberg PYROPLAT, you get a superior LABORATORY 

HOT PLATE built to provide the highest degree of EFFICIENT 

and DEPENDABLE service for most any laboratory requirement, 

MODESTLY PRICED, too. Only $68.00! 

The Lindberg Pyroplat. 
Top plate 12" x 10", base 10" x 8". 
Height 6%". 

THE DETAILS: The Pyroplat Hot Plate offers many "for-the-first-time" 

features. Cast-in 1250 watt element assures heat uniformity 

over full surface. High temperature cutout switch allows 

use of high wattage element for fast heat-up (750?F. in 40 

minutes) and quick recovery and protects top plate from 

damage by over-heating. Stepless control permits infinite 

selection of input to provide 160? to 750?F. range. The 

base is insulated from top plate and unit is supported 

by four rubber base pads. A 3-conductor cord and plug 
is supplied. Red jewel signal light indicates when hot plate 
is in operation. Power Rating: 1250 Watts. Power Service: 

118V, 50/60 Cycle. 

The Lindberg Pyroplat is carried in stock by your 

LABORATORY EQUIPMENT DEALER and immediately available on order. 

If you want more information ask your dealer for Lindberg Bulletin No. 1058. 

Laboratory Equipment Division, Lindberg Engineering Company, 2494 West 

Hubbard Street, Chicago 12, Illinois. 
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now brings 

ULTRASONIC POWER 
to Chemists... 

Biologists... 
Mechanical Engineers 

NIFIER 
s a high inten- 

sity sonic source, designed 
for a vast number of ultra- 
sonic applications. Among its 
uses are: 

CHEMISTRY 
* Emulsifies inmiscible liquids. 
* Disperses solids in liquids. 
* Homogenizes liquids & solids. 
* Hastens chemical reactions. 

The Sonifier is so efficient that it 
can break cells never before disinte- 
grated by ultrasonics, using only a 
small fraction of its power peak of 
150 watts. 

A Sonifier demonstration is a fas- 
cinating experience. See how it can 
improve and speed up your labora- 
tory and production procedures. 
Ask your Branson man about the 
Sonifier - or write for Sonifier 
Bulletin No. 803. 

BIOLOGY 
* Homogenizes tissues. 
* Breaks down cells, including 

bacterial yeast. 
* Stimulates or inhibits bac- 

terial activity. 

ENGINEERING 
* Drilling, cutting, cavitation, 

micro-agitation. 

SOUND PRODUCTS FOR INDUSTRY 

RANSON INSTRUMENTS, INC. 
Ultrasonic Power Division 

Dept. 35B BROWN HOUSE ROAD * STAMFORD, CONN. 
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used in any given definition. To elabo- 
rate further, even the coincidental dis- 
tribution of any given cultural trait with 
any given "racial" unit (assuming that 
such parallel distributions do, in fact, 
exist and that both trait and unit are 
independently, not tautologically, de- 
fined) does not convert the cultural 
trait into a "racial" trait; the coinciden- 
tal distribution remains just that, a 
coincidence, explainable on historical, 
not biological, grounds. 

Human culture has, since the emer- 
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gence of, at least, Homo sapiens, been 
proved to be a specific, and not in any 
way, shape, or form, a subspecific-that 
is, "racial"-phenomenon. The irrele- 
vance of "racial" distinctions to cultural 
learning and invention is readily estab- 
lished by the familiar and often repeat- 
ed evidence of culture history. 

We do not require the opinions of 
experts in the biological sciences to 
make the case more definitively for us. 
The expert most qualified to speak in 
this matter is the competent cultural 
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anthropologist, precisely because he 
deals with the origin and growth of cul- 
tural behavior and with the cultural in- 
teraction of human groups. Once this 
plain fact is accepted in the scientific 
community at large-and it is high time 
that it was-geneticists and other bio- 
logical specialists will no longer have to 
waste their time on this unrewarding 
problem, and contemporary cultural 
anthropologists can stop apologizing 
for the certainty that they have long 
had concerning the cultural indivisibility 
of the human species. 

2) It is perhaps unfortunate, al- 
though understandably conceived as a 
riposte to recent racist utterances, that 
the resolution passed by the American 
Anthropological Association used adap- 
tation to modern technological society 
and our way of life as an implicit evalu- 
ative principle, thus inadvertently giv- 
ing the impression that adaptation to 
nonliterate cultures is somehow less de- 
manding. Yet a number of anthropolo- 
gists, myself included, would argue that 
the individual engages more complexly 
and more directly in a fuller round of 
cultural activities in many nonliterate 
societies than is characteristically the 
case among ourselves. That is to say, 
the factor of culture shock aside, a 
Hottentot would probably experience 
less difficulty running an elevator in 
Des Moines than a professor of English 
would experience in attempting to live 
with the Hottentots in the Kalahari 
Desert. No matter what view one takes, 
however, the "racial" argument remains 
fallacious. 

3) The attitudes and opinions of 
men like Putnam and George were 
aired by Margolis beyond the bounds 
of scientific propriety, objective neces- 
sity, or plain good taste. The result was 
to inflate the significance of what Put- 
nam, and those of similar persuasion, 
such as Gates or Garrett, have to say. 
Why should Science lean over back- 
wards so far on this issue-if that, in- 
deed, was Margolis's intention? 

4) The present spurt of pseudosci- 
entific racism must be viewed as a 
cultural phenomenon and not as a sig- 
nificant scientific reconsideration of evi- 
dence. Let us recall that, domestically, 
the integration of all "racial" and reli- 
gious groups seems to be entering a 
penultimate phase. Internationally, the 
"emergence" of colored peoples from 
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colonial and quasi-colonial controls is 
the most dramatic fact of our time. It 
has often been predicted, with a certain 
historical justification, that one response 
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TOPPAN 
direct-reading precision scale 

New 

TOPPAN 
direct-reading precision scale 
for fast, dependable, 
accurate weighing 
results 
The scale operates on the principle 
of constant sensitivity substitution 
weighing. No loose weights re- 
quired. Magnetic damping provides 
almost instant stabilization. 

FRONT & REAR READING: Two 
large, brilliantly-illuminated read- 
ing scales can be easily read over 
the entire range . . . from either 
side of scale. Value of removed 
substitution weights indicated in 
aperture adjacent to both. 

A single lever controls arrestment 
and locking mechanism. Unneces- 
sary to arrest scale between 
weighings. 

Pilot light indicates when tare 
facility is in operation . . . thus 
eliminating incorrect weighings. 

Extra-large load pans (of identi- 
cal weight, and interchangeable 
for a given capacity) are acces- 
sible from all sides. 

All types equipped with spirit 
level and levelling feet. However 
those without taring devise do not 
require critical levelling. 
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Optical Scale Optical Scale 
Capacity Range Graduations Price 

Cat. No. 1000 g. 100 g. 100 mg. $580.00 
S14158 2000 g. 1000 g. 1 g. $485.00 
(Without Tare) 4000 g. 1000 g. I g. $645.00 

Cat. No. 1100 g. 100 g. 100 mg. $670.00 
S14157 2500 g. 1000 g. 1 g. $545.00 
(With Tare) 4500 g. 1000 g. 1 g. $730.00 
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JUST LIFT SEAT TO DESIRED HEIGHT 

Nothing could be simpler. Nothing 
could be faster. Nothing could be 
cleaner. No dirty knobs or wheels to 
manipulate. No tools to fuss with. 
You just lift the seat to the desired 
height. Thanks to the unique Ajust- 
rite mechanism hundreds of thou- 
sands of Ajustrite chairs and stools 
are in use. 32 different models for 
schools, laboratories, hospitals, fac- 
tories, drafting rooms, offices. And 
now something new: an optional 
tempered steel backrest that ad- 
justs 5 inches in or out by a turn 
of a screw and folds down to go 
under tables. Write for folders. 
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IN CHROMATOGRAPH 
ANALYSES . I . 

Virtually eliminate 
all labor and errors 

with the 
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Virtually eliminate 
all labor and errors 
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This CRS-1 (Control Recording Sys- 
tem) accepts the output signal of any 
common gas chromatograph and converts 
it to digital values of both occurrence 
time and relative area. Accurate digital 
values of peak times and areas are then 
recorded simultaneously in any of the 
common formats: digital printer or type- 
writer, punched IBM cards, punched 
paper tape, or magnetic tape using the 
INFOTRONICS R-1 digital magnetic 
recorder. 

FEATURES AND SPECIFICATIONS 
1. Integration depends on curve slope, 

not amplitude, therefore even "side- 
lobes" are measured separately. 

2. High speed integration response 
will process peaks spaced as closely 
as two seconds. 

3. Peak time and peak area are re- 
corded simultaneously. 

4. High resolution - 5,000 counts per 
second give maximum area accuracy. 

5. Automatic area totalizing feature is 
available. 

6. Works equally well with either fast 
or slow chromatographs. 

Input: Full scale ranges-1 my, 10 mv, 
100 mv, 1 volt. 
Integrator: Six digits standard, addi- 
tional capacity available. 
Accuracy: 0.1% of full scale maximum 
error in integration conversion. No errors 
in counting per se. 
Transistorized control circuit: Maximum 
sensitivity to rate of change of detector 
signal is better than 0.1% of full scale 
range per second. 
Output: Linear to 200% overload on 
input. 

For complete informatioln, _ 

please contact 
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of our society to these phenomena will 
be a panicky racism. The effusions of 
men like Putnam and, I am sad to say, 
the effect of such ambiguous articles as 
that of Margolis help fulfill that 
prophecy. 

May I conclude by stating that an 
anthropologist today finds it almost 
embarrassing to have to repeat the most 
elementary findings of his discipline be- 
fore sophisticated audiences. 

STANLEY DIAMOND 

Laboratory of Socio-environmental 
Studies, National Institute of Mental 
Health, Bethesda, Maryland 

Margolis's report on "science and 
segregation" places anthropology in an 
ugly position regarding racism and 
American constitutional guarantees, as 
interpreted by the Supreme Court, in 
saying that "the scientist speaking on 
a subject with unavoidable political im- 
plications has no comfortable way out 
. . ." I answer as an individual anthro- 
pologist but doubt that any of my col- 
leagues will dispute me. 

Margolis discusses two matters which 
should be wholly separated, even though 
the American Anthropological Associa- 
tion resolution did not separate them: 
(i) the political and ethical issue; (ii) 
the scientific problem. 

Our constitution has political and 
ethical meaning. It is not a scientific 
document. The Supreme Court may 
interpret its intent as according Negroes, 
Jews, the Irish, Puerto Ricans, or other 
groups equal rights without even con- 
sidering whether any of these is inferior 
or superior by any standard. If political 
rights were accorded on a genetic basis, 
it is obvious that every individual would 
have to be examined personally. 

The second, and infinitely more cru- 
cial, issue for scientists is whether 
there may be a genetic basis for be- 
havioral patterns. This question now 
relates, essentially, to small groups. The 
older concept of racism clearly stated 
that the races of mankind-which in- 
volved at best a very confused taxon- 
omy of races-could be rated in a 
scale of genetic capacity. Racist views 
of this kind, which were expressed many 
decades ago by Madison Grant, Loth- 
rop Stoddard, and others, and which 
were implemented by Hitler, were ne- 
gated by a flood of scientific literature. 

of our society to these phenomena will 
be a panicky racism. The effusions of 
men like Putnam and, I am sad to say, 
the effect of such ambiguous articles as 
that of Margolis help fulfill that 
prophecy. 

May I conclude by stating that an 
anthropologist today finds it almost 
embarrassing to have to repeat the most 
elementary findings of his discipline be- 
fore sophisticated audiences. 

STANLEY DIAMOND 

Laboratory of Socio-environmental 
Studies, National Institute of Mental 
Health, Bethesda, Maryland 

Margolis's report on "science and 
segregation" places anthropology in an 
ugly position regarding racism and 
American constitutional guarantees, as 
interpreted by the Supreme Court, in 
saying that "the scientist speaking on 
a subject with unavoidable political im- 
plications has no comfortable way out 
. . ." I answer as an individual anthro- 
pologist but doubt that any of my col- 
leagues will dispute me. 

Margolis discusses two matters which 
should be wholly separated, even though 
the American Anthropological Associa- 
tion resolution did not separate them: 
(i) the political and ethical issue; (ii) 
the scientific problem. 

Our constitution has political and 
ethical meaning. It is not a scientific 
document. The Supreme Court may 
interpret its intent as according Negroes, 
Jews, the Irish, Puerto Ricans, or other 
groups equal rights without even con- 
sidering whether any of these is inferior 
or superior by any standard. If political 
rights were accorded on a genetic basis, 
it is obvious that every individual would 
have to be examined personally. 

The second, and infinitely more cru- 
cial, issue for scientists is whether 
there may be a genetic basis for be- 
havioral patterns. This question now 
relates, essentially, to small groups. The 
older concept of racism clearly stated 
that the races of mankind-which in- 
volved at best a very confused taxon- 
omy of races-could be rated in a 
scale of genetic capacity. Racist views 
of this kind, which were expressed many 
decades ago by Madison Grant, Loth- 
rop Stoddard, and others, and which 
were implemented by Hitler, were ne- 
gated by a flood of scientific literature. 
It would be futile, redundant, and ab- 
surd to recount the cultural and genetic 
evidence regarding races as such. If 
Putnam, whom we have not known to 
be an anthropologist, could have viewed 
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Outstanding RONALD books ... 

PLANT TAXONOMY 
Methods and Principles 
LYMAN BENSON, Pomona College 

Ready in April! This book emphasizes the 
dynamic applications of taxonomic meth- 
ods and principles, and the rules of no- 
menclature. Oriented toward research, the book 
shows how to explore for data in the field, in 
herbaria, and in published studies; demonstrates 
the value of data from associated sciences; ex- 
plains the rules which govern the choice of valid 
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concerning the flora and vegetation of 
Palestine. It discusses the ecological factors 
responsible for the diversity of its vegetation 
types; reviews its soil varieties and climatic con- 
ditions; analyzes the geographical distribution of 
over 2000 native species of vascular plants. 
Chronica Botanica New Series of Plant Science 
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TREE GROWTH 
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Just Published! The wide range of topics 
covered in this volume encompasses physi- 
ological mechanisms, environmental in- 
fluences, and methods of measuring growth. Book 
deals with physiological and biochemical aspects 
of tree growth, growth correlations, historical 
events, silvicultural implications, tree improve- 
ment, and measurement of individual trees and 
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the present site of London 5000 years 
ago, the superiority of our forebears 
would hardly have been obvious. 

The argument among scientists today 
is not whether the large and dubiously 
classified races are superior or inferior, 
but whether the smaller, long-inbreed- 
ing groups of mankind-groups much 
smaller than the conventionally desig- 
nated races-can be assumed to have 
behavioral characteristics which are 
genetically determined. 

The argument for genetic factors in 
the determination of familial, commu- 
nity, or group behavior rests upon sev- 
eral indefensible assumptions. 

1) It is asserted that, since domesti- 
cated animals, such as dogs, have been 
bred with predispositions for certain 
physical and temperamental aptitudes, 
one must assume that human commu- 
nities which are long inbred may also 
have special genetic aptitudes. This 
reasoning by analogy wholly ignores the 
long history of cultural achievements, 
best known to cultural anthropologists, 
which are similar across breeding- 
populations but also change radically 
within such populations. Men are dif- 
ferent from all other animals in their 
incredible capacity for adopting cultural 
patterns and their lack of specificity. 

2) The argument that, since individ- 
uals obviously differ in aptitude and 
temperament, inbreeding groups must 
also have comparable differences lacks 
firm evidence of the extent to which in- 
dividual performance is truly deter- 
mined by genetic factors. It also fails 
to demonstrate any range or norms of 
alleged genetic origin within any desig- 
nated inbreeding group. 

3) The evident genetic basis of cer- 
tain deleterious traits, such as hemo- 
philia, is cited as proof that positive or 
beneficial traits are also inherited. That 
populations may degenerate or even be- 
come extinct affords not the slightest 
insight into how the many patterns of 
culture are achieved. 

Man's genetic constitution is so com- 
plicated-authorities claim that man 
has between 50,000 and 100,000 or 
more genes-and his behavior so in- 
finitely complex that no one has yet 
devised a method for relating any aspect 
of the latter to the former. I categori- 
cally assert that no one has ever proved 
that a single aspect of cultural behavior 
has a genetic basis. Statements made by 
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sponsible statements are opening the 
door for racists, who would breed an 
elite and relegate major segments of 
society to permanently inferior status. 
In view of the neo-eugenics, members 
of the self-styled master race should 
take heed lest many of them, too, be 
found wanting. 

JULIAN H. STEWARD 

Department of Anthropology, 
University of Illinois, Urbana 

Allow me to correct what I believe 
to be some misleading remarks in the 
article by Margolis. This article deals 
with a meeting of the American An- 
thropological Association in Philadel- 
phia in November at which a resolution 
was passed "repudiating statements . . . 
that Negroes are biologically and in 
innate mental ability inferior to whites." 
The article also deals with a press con- 
ference called by me on 1 December, 
in which I challenged this resolution 
specifically and exclusively as to the 
clause just quoted. 

I would like to speak first of the 
sentence in which Margolis says: "The 
difficulty the anthropologists faced was 
the political problem that any recogni- 
tion that there might be racial differ- 
ences would be used by racists to sup- 
port their own side, as is done, for 
instance, by Putnam, with quotations 
from authors who think the racist 
view is preposterous but agree that ra- 
cial differences probably exist." 

It struck me that many people read- 
ing this sentence might be led to the 
conclusion that I have misrepresented 
the position of some author or authors. 
Therefore, I called Margolis on the 
telephone and asked him to name the 
authors he had in mind. He replied by 
citing my quotation from Clyde Kluck- 
hohn in Race and Reason, page 51, 
footnote 6. This footnote occurs after 
a passage (see also pp. 24, 26, and 111) 
which classifies Kluckhohn as an equali- 
tarian throughout the greater part of 
his career and makes no claim whatever 
that he shared my views. The footnote 
then reads as follows: 

In fairness to the memory of the late 
Clyde Kluckhohn, I should note here that 
in a review in The American Anthropolo- 
gist in December 1959 (Vol. 61, No. 6) 
of a book by Walter Goldschmidt, Kluck- 
hohn reversed himself and stated that ra- 
cial equality in intellect could no longer 
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were: "In the light of accumulating infor- 
mation as to significantly varying incidence 
of mapped genes among different peoples, 
it seems unwise to assume flatly that 'man's 
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innate capacity does not vary from one 
population to another' . . . On the premise 
that specific capacities are influenced by 
the properties of each gene pool, it seems 
very likely indeed that populations differ 
quantitatively in their potentialities for par- 
ticular kinds of achievement. 

It was Margolis's contention that dif- 
ferences implied by Kluckhohn's state- 
ment were not necessarily differences 
involving inequalities of intellect. He 
suggested, as an example, that they 
might involve music. For my part I am 
willing to leave it to the judgment of 
any reasonable man whether or not ref- 
erences to "man's innate capacity" and 
to "potentialities for particular kinds of 
achievement" do not also in all proba- 
bility include achievement involving in- 
telligence, and whether or not differ- 
ences in potentialities for intellectual 
achievement do not involve inequalities 
of intellect-in other words, superiority 
and inferiority in processes important 
to our Western civilization. Moreover, 
Kluckhohn's phrase "in the light of ac- 
cumulating information" clearly sug- 
gests a progression or development in a 
direction away from a position formerly 
held. 

Consequently I can see no grounds 
for the implication that I misrepresent 
Kluckhohn in footnote 6. I must also 
add that Margolis seems to me some- 
what confused when he writes of "au- 
thors who think the racist view is pre- 
posterous but agree that racial differ- 
ences probably exist." An author who 
thinks racial differences in intellect exist 
cannot think my view is preposterous 
unless he also believes that such innate 
intellectual differences will have no 
bearing upon the results of intermar- 
riage, a view which would itself be 
preposterous. 

Let me close with a brief reference 
to two other points in Margolis's article. 
He refers to the South as a region 
"where a scientist would presumably 
feel free to speak out without much 
fear of being ostracized, or of losing his 
chances for promotion . . ." I must ad- 
vise Margolis that I have found that 
the academic world, South as well as 
North, is thoroughly infected with the 
equalitarian virus, and that professors 
in southern colleges and universities are 
almost as fearful of persecution as the 
others. The southern university and the 
northern-controlled southern newspaper 
are the advance guard of the equali- 
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available with comparative facili- 
ties leading to concordant results 
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? . Easy to move-simple-less 
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* Rugged. Withstands pres- 
sures up to 50 lbs. per 
square inch, and even more, 
dependent upon whether 
glass connectors are used. 
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the one shown here which was especially designed to circulate a slurry. 
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question this. I have found that men 
may disagree with George but that his 
standing as a scientist is unimpeachable. 
To speak of George's views as hokum 
is as unwarranted as it would be for 
me to refer to the views of Herskovits 
and Dobzhansky as balderdash-in fact 
I am compelled to say it is less war- 
ranted. Moreover, the time is coming 
when the American people must rouse 
themselves to the deception in talking 
about "great majorities" and in taking 
ballots, secret or otherwise. Instead, let 
them examine the evidence. Let them 
begin to read the books of the equali- 
tarian scientists and try to find their 
proof. It will be one of the most dis- 
illusioning experiences of our genera- 
tion. I have warned the public that 
these scientists will try to hide behind 
the screen of numbers in order to mask 
the emptiness of their arguments, and 
I reiterate my assurances that the emp- 
tiness is real. 

CARLETON PUTNAM 
4415 Kirby Road, 
McLean, Virginia 
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I wish you might have brought out 
the fact that the question of racial 
differences, whatever the criteria of 
differentiation, is irrelevant to the 
question of segregation. The fact is 
that Negroes are citizens and for this 
reason deserve equal opportunity. I 
am not certain that integration is the 
necessary solution to the problem of 
equal opportunity, but since the Su- 
preme Court has so decreed, so be it! 

I would hope that the AAAS and 
perhaps the American Anthropological 
Association could help separate and 
isolate the question of racial differences 
from the problems of segregation. 

LEROY VORIS 

Food and Nutrition Board, 
National Academy of Sciences-National 
Research Council, Washington, D.C. 

Questionable Linguistics in 

"Bergey's Manual" 

The system of nomenclature used in 
the current edition of Bergey's Manual 
of Determinative Bacteriology includes 
an innovation that can hardly escape 
the attention of readers having some 
knowledge of classic Greek. This is a 
procedure of transliterating Greek 
into Latin, described on pages 26 and 
27 of the Manual. After spending some 
time evaluating the claim that this pro- 

I wish you might have brought out 
the fact that the question of racial 
differences, whatever the criteria of 
differentiation, is irrelevant to the 
question of segregation. The fact is 
that Negroes are citizens and for this 
reason deserve equal opportunity. I 
am not certain that integration is the 
necessary solution to the problem of 
equal opportunity, but since the Su- 
preme Court has so decreed, so be it! 

I would hope that the AAAS and 
perhaps the American Anthropological 
Association could help separate and 
isolate the question of racial differences 
from the problems of segregation. 

LEROY VORIS 

Food and Nutrition Board, 
National Academy of Sciences-National 
Research Council, Washington, D.C. 

Questionable Linguistics in 

"Bergey's Manual" 

The system of nomenclature used in 
the current edition of Bergey's Manual 
of Determinative Bacteriology includes 
an innovation that can hardly escape 
the attention of readers having some 
knowledge of classic Greek. This is a 
procedure of transliterating Greek 
into Latin, described on pages 26 and 
27 of the Manual. After spending some 
time evaluating the claim that this pro- 

I wish you might have brought out 
the fact that the question of racial 
differences, whatever the criteria of 
differentiation, is irrelevant to the 
question of segregation. The fact is 
that Negroes are citizens and for this 
reason deserve equal opportunity. I 
am not certain that integration is the 
necessary solution to the problem of 
equal opportunity, but since the Su- 
preme Court has so decreed, so be it! 

I would hope that the AAAS and 
perhaps the American Anthropological 
Association could help separate and 
isolate the question of racial differences 
from the problems of segregation. 

LEROY VORIS 

Food and Nutrition Board, 
National Academy of Sciences-National 
Research Council, Washington, D.C. 

Questionable Linguistics in 

"Bergey's Manual" 

The system of nomenclature used in 
the current edition of Bergey's Manual 
of Determinative Bacteriology includes 
an innovation that can hardly escape 
the attention of readers having some 
knowledge of classic Greek. This is a 
procedure of transliterating Greek 
into Latin, described on pages 26 and 
27 of the Manual. After spending some 
time evaluating the claim that this pro- 

- --.--- -L E g| | ? 

Circle 968 on Readers' Service Card 

- --.--- -L E g| | ? 

Circle 968 on Readers' Service Card 

- --.--- -L E g| | ? 

Circle 968 on Readers' Service Card 

I 
i 

*I- 
! 
i.. 

I 
i 

*I- 
! 
i.. 

I 
i 

*I- 
! 
i.. 

''i ''i ''i 



cedure is "probably the most readily 
understood" by the student, I must con- 
fess that I cannot see any such advan- 
tage. 

Personally, I view handling of a 
classic language for purposes of ex- 
pediency as an undesirable practice, 
partly because, far from helping the 
uninstructed, it usually adds to the con- 
fusion created by previous manipula- 
tions. 

In this connection I should like to 
discuss a few typical cases, some of 
which are cited in the Manual in sup- 
port of the new procedure. Let us 
take first the Greek noun theion (sul- 
fur), which on page 27 is analyzed 
letter by letter and finally transliterated 
into thium. In paragraph 2 of that page 
(last sentence), it is stated that thi is 
the stem from which a great number 
of Latin names of taxa have been con- 
structed, such as Thioploca, Thioderma, 
and Thiocystis. To the reader who 
knows little or nothing of Greek this 
would mean that the above names are 
composed as follows: thi-oploca, thi- 
oderma, thi-ocystis. The fact is that 
they are not so composed. The stem of 
these names is thio-, which represents 
the Greek noun theion, now spelled 
thion. Why would this factual explana- 
tion be less easily understood by the 
student than the elaborate procedure 
leading to the nonexistent word thium? 

Let us consider another example. On 
page 48 it is stated that the name Rhab- 
domonas derives from the Greek nouns 
rhabdus (rod) and monas (unit). This 
explanation confronts the uninstructed 
reader with the question of why the 
name is not Rhabdmonas or Rhabdu- 
monas. If he were told that the name 
derives from the real Greek noun 
rhabdos, then he would have no prob- 
lem. 

Another interesting application of 
the new procedure is the suggestion re- 
garding transliteration of lysodeikticus 
(p. 27). After a detailed analysis of 
this name, the Manual writer concluded 
that the correct transliteration would 
have been lysodicticus. Probably it es- 
caped him that the Greek language 
includes, together with the adjective 
SEKTLtKoS, the adjective 8/KTKO, pro- 
nounced the same but differing both 
in spelling and in meaning. The first, 
with EL (epsilon, iota), means "indi- 
cating," and the other, with - (eta), 
means "biting." Consequently, the 
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etymology of the name and, as a result, 
would have been incorrect. This ex- 
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ample may serve to indicate the kind 
of pitfall one may step into in trying 
to force a sophisticated language like 
Greek into an artificial pattern. 

Further, I notice that in certain 
cases in which the Greek noun could 
not be latinized, the genitive form of 
the noun has been changed, regard- 
less of the confusion this entails. On 
page 262, for instance, we read that 
the family name Chlamydobacteriaciae 
derives from the Greek noun chlamys, 
chlamydis (cloak). In fact, this family 
name derives from the real genitive of 
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this Greek noun, which is chlamydos- 
hence Chlamydo-, and not Chlamydi- 
bacteriaceae. The genitive form of the 
Greek nouns belonging to the third 
declension, such as chlamys, serves as 
the root of words derived from these 
nouns. Any change of the original 
genitive form, therefore, leads to con- 
fusion. 

As a result of the procedure dis- 
cussed here, the Greek nouns bios 
(life) and z6on (animal), from which 
derive many everyday English terms 
such as "biology," "biochemistry," 
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Standard techniques for making high 
vacuum tubes (10-7 to 10-8 mm Hg) 
involve prohibitive expenditures for 
equipment and highly skilled techni- 
cians. With MACALASTER SCIEN- 
TIFIC's new High-Vacuum Technique 
and Physikit students can now make 
inexpensively their own cathode-ray 
tubes, diodes, triodes, phototubes, 
and even such specialized appara- 
tus as a mass spectrometer, or a 
tube with which the time of flight of 
electrons or ions can be measured. 
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charcoal, C02, a special gettering 
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ables the teaching of modern micro- 
physics at a cost within your budget. 
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"zoology," and "protozoon," are de- 
formed into bius and z6um. The fal- 
laciousness of the procedure could not 
be more clearly illustrated than in the 
case of the name Peptostreptococcus 
micros. On page 537, with reference to 
this name, the real Greek adjective 
micros (small) is explained as deriving 
from the made-up "Greek" adjective 
micrus. 

In summary, the procedure of trans- 
literation applied in the current edi- 
tion of Bergey's Manual may be char- 
acterized as an arbitrary mass latini- 
zation of Greek words that puzzles 
the proficient and perplexes the un- 
instructed. 

Fortunately, there is an easy way 
to remedy the situation, and that is 
reversion to the system applied in the 
preceding, 6th edition of the Manual. 
This is the system used in the standard 
English dictionaries. 

D. A. SOULIDES 
U.S. Soils Laboratory, Agricultural 
Research Service, Beltsville, Maryland 

Electro-Magnetics of Matter 

Transistors and telescopes have a 
lot in common. Our modern culture 
depends heavily upon our use of myr- 
iads of gadgets-gadgets which often 
depend in turn upon the interaction of 
matter with electric or magnetic fields. 
It is my belief that our present educa- 
tional arrangements leave a wide gap 
and do not adequately prepare our 
college graduates to deal with this 
situation. I intend to show that this 
gap can and should be filled, prefer- 
ably and simply by giving deserved 
emphasis to a broad discipline which 
one may term the "electromagnetics of 
matter." 

I submit that a proper function of 
an education is to prepare the student 
to enter his contemporary culture well 
prepared both to participate in and to 
develop it. Centuries ago it was suffi- 
cient, for example, to study history, 
philosophy, the arts, several "univer- 
sal" scholarly languages such as Latin 
or Greek, and a smattering of mathe- 
matics, and the individual emerged 
rather well equipped to grapple with 
the then current culture. Since then, 
the times have witnessed large ad- 
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Fortunately, there is an easy way 
to remedy the situation, and that is 
reversion to the system applied in the 
preceding, 6th edition of the Manual. 
This is the system used in the standard 
English dictionaries. 

D. A. SOULIDES 
U.S. Soils Laboratory, Agricultural 
Research Service, Beltsville, Maryland 

Electro-Magnetics of Matter 

Transistors and telescopes have a 
lot in common. Our modern culture 
depends heavily upon our use of myr- 
iads of gadgets-gadgets which often 
depend in turn upon the interaction of 
matter with electric or magnetic fields. 
It is my belief that our present educa- 
tional arrangements leave a wide gap 
and do not adequately prepare our 
college graduates to deal with this 
situation. I intend to show that this 
gap can and should be filled, prefer- 
ably and simply by giving deserved 
emphasis to a broad discipline which 
one may term the "electromagnetics of 
matter." 

I submit that a proper function of 
an education is to prepare the student 
to enter his contemporary culture well 
prepared both to participate in and to 
develop it. Centuries ago it was suffi- 
cient, for example, to study history, 
philosophy, the arts, several "univer- 
sal" scholarly languages such as Latin 
or Greek, and a smattering of mathe- 
matics, and the individual emerged 
rather well equipped to grapple with 
the then current culture. Since then, 
the times have witnessed large ad- 
vances in the scientific areas of our 
culture. Therefore, a well-educated per- 
son must also possess at least a modi- 
cum of understanding of science to fit 
the modern culture. Similarly, the 
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present-day scientist or engineer needs 
to be well acquainted with the funda- 
mentals of all presently useful branches 
of scientific knowledge. Since so great 
a number of our present-day machines, 
the substructure of our modern culture, 
depend upon the interaction of mat- 
ter with electro-magnetic fields, it ap- 
pears to me that we must not mini- 
mize that aspect of our education, at 
least in educating scientists and engi- 
neers. 

The gadgets of our civilization which 
depend upon the interaction of matter 
with electric and magnetic fields are 
numerous. Consider the transistor, the 
resistor, semiconductors, photoconduc- 
tors, insulators, crystal microphones, 
regular electric lights, fluorescent lights, 
neon lights, x-ray machines, magnets, 
large computers, thermocouples, elec- 
tric wiring, electric motors, and tele- 
scopes, to name a few. The electrical 
and magnetic properties of our earth, 
the ionosphere, and the Van Allen 
belts are important in this age of 
space. Plasmas such as the ionosphere, 
the Van Allen belts, the sun, and 
the stars are of great importance in 
our dealings with nature. Diverse as 
all these are, there is an underlying 
interconnection, for all obey the laws 
of quantum mechanics and all are 
manifestations of the effects of electro- 
magnetism upon matter. It would seem 
wasteful, educationally speaking, to 
treat each item as a separate, special 
case and to neglect our opportunity to 
unify our approach in trying to under- 
stand them. 

Teaching the interaction of matter 
with electromagnetic fields as a unified 
discipline, at least as a 1-year course, 
seems to me to offer the following 
advantages. 

1) It would give college students 
a well-rounded approach to current 
scientific and engineering problems 
dealing with materials and devices. 

2) It would provide a necessary 
part of the course structures in mate- 
rials science and materials engineering. 

3) It would provide an excellent 
background for advanced engineering 
physics, advanced physics, and mathe- 
matical physics courses. 

4) It would provide a complemen- 
tary background for courses in physical 
chemistry, which now have to intro- 
duce as isolated and nearly unrelated 
subjects such things as x-ray diffrac- 
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electric polarization, diamagnetism, and 
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5) It would provide a complemen- 
tary background for teaching electrical 
engineering courses, which now intro- 
duce as isolated and little-related sub- 
jects such items as gas discharge, solid- 
state devices, electron emitters, corona, 
and real magnetic components. 

There may be some disadvantages 
to such a unified approach, but as yet 
these have not become forcefully ap- 
parent to me. I am sure that there 
are some, and that further thought will 
undoubtedly disclose them. 

The type of course I am talking 
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about is one which would deal not just 
with the solid state but also with the 
liquid state, the gaseous state, the 
phase-boundary states, and the inhomo- 
geneous mixture states (solid particles 
in liquid, and so on). It would deal 
with insulators, semiconductors, and 
conductors; with ferroelectrics, piezo- 
electrics, and photoelectrics; with dia-, 
para-, ferro-, ferri-, and antiferroelec- 
trics; and with plasmas. It would be, 
as I see it, a survey course, designed 
to do for the physical science courses 
what advanced calculus courses, as 

about is one which would deal not just 
with the solid state but also with the 
liquid state, the gaseous state, the 
phase-boundary states, and the inhomo- 
geneous mixture states (solid particles 
in liquid, and so on). It would deal 
with insulators, semiconductors, and 
conductors; with ferroelectrics, piezo- 
electrics, and photoelectrics; with dia-, 
para-, ferro-, ferri-, and antiferroelec- 
trics; and with plasmas. It would be, 
as I see it, a survey course, designed 
to do for the physical science courses 
what advanced calculus courses, as 

TORSION OPTICAL 
READING BALANCE 

DBecause the zero point is unaffected by out-of-level conditions, this new 
model PL-2 Torsion Balance projects true weight readings without being 
re-zeroed! It's fast, accurate, convenient-designed to operate under severe 
environmental and physical conditions. Capacity is 2-kilograms, accuracy 0.1 
gram, precision 0.1 gram, readability 0.2 gram. Has unlimited tare range up 
to full capacity. Projection system operates on 6 cycles 110-115 volts AC 
(also available for 220). Overall dimensions: 71/2"xl25%/s"x16/2" long. 
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National C02 Incubators 
-A, Most microorganisms grow at tem- 

peratures around 37.5? Centigrade. 
However, the various optimums 
range from 18 to 80? C. And, Na- 
tional CO2 incubators provide clos- 
est possible control throughout this 
range with uniformity as close as 
0.20 and a safety control which pre- 
cludes loss of cultures and time. 
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; For accurate measurement of 
growth of microorganisms, control 
of moisture content is essential. 
Humidities close to 98% RH with- 
out excessive condensation are pos- 
sible in National CO2 incubators. 
Cultures can be incubated without 
fear of medium drying or extreme 
weight fluctuation. 

( An increasing number of microor- 
ganisms show accelerated growth 
under higher than normal concen- 
trations of carbon dioxide. While 
five to 10% CO2 is the most widely 
accepted concentration, varying per- 
centages to 20% are often neces- 
sary. National CO2 incubators offer 
close, metered control of CO2 from 
0-20 percent. 
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now given, do for mathematics courses. 
If what has been said about the 

need for such a course seems reason- 
able, then we should proceed to make 
such a unified presentation. There re- 
mains a problem as to just what to call 
such a course. I submit that an appre- 
ciable part of such teaching has been 
given for some years at various schools 
under the name of "dielectrics" courses. 
It therefore seems reasonable, although 
perhaps not entirely unobjectionable, 
to suggest that the name "electromag- 
netics of matter" be used for the 
broader unified discipline which in- 
cludes the study of the interaction of 
matter with electric and magnetic 
fields. This would release the restric- 
tions upon the study of dielectrics 
which previously held-restrictions 
which precluded study of the effects 
of other than "adiabatic" electrical po- 
larization and dipolar influences. This 
release of the restrictions would be an 
advantage, for we now know that 
electronic processes such as conduc- 
tion, incipient corona, avalanching, 
and ionization play major roles in real 
materials, roles that cannot be incorpo- 
rated in the older, classical considera- 
tions. 

The phenomena of polarization, ex- 
citation, conduction, and magnetization 
would be the essence of the newer, 
unified diseipline. 

HERBERT A. POHL 
School of Engineering, Princeton 
University, Princeton, New Jersey 

On Cause and Effect in Biology 

In the thoughtful article on cause and 
effect in biology [Science 134, 1501 
(1961)], Ernst Mayr mentions some dif- 
ficulties presented by the classical con- 
cept of final cause. He acknowledges 
that this concept was introduced by 
Aristotle in order to explain the goal- 
directed activities of organisms and to 
account for the over-all harmony of the 
world. However, the definition of final 
cause which Mayr quotes and seems to 
accept-namely, "the cause responsible 
for the orderly reaching of a precon- 
ceived ultimate goal"-is not easily 
harmonized with the letter of Aristotle 
or with his natural realism. 

Aristotle frequently refers to the final 
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Liquid Helium Liquid Helium Liquid Helium 

Solid state researchers in the nation's 
scientific centers rely on Hofman Labor- 
atories for liquid helium dewars and 
related low-temperature equipment. Hof- 
man stainless steel dewars are used in 
microwave spectrometry, superconduc- 
tivity studies, nuclear research, low 
temperature chemistry, solid state 
physics, free radical research, etc. Hof- 
man dewars have retained small quan- 
tities of liquid helium for longer than 
280 hours in tests conducted at a lead- 
ing government laboratory. Remember 
. . . Hofman stands for high standards 
at low temperatures. 

SEND FOR 
NEW 

CATALOG 
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Also: Containers for Liquid Oxygen, Nitro- 
gen, Hydrogen and Helium. Accessory 
Low Temperature Equipment. 

LABORATORIES, INC. 
5 Evans Terminal, Hillside, N. J. 

Representatives in principal inuustrial and military centers. 

SCIENCE, VOL. 135 

Also: Containers for Liquid Oxygen, Nitro- 
gen, Hydrogen and Helium. Accessory 
Low Temperature Equipment. 

LABORATORIES, INC. 
5 Evans Terminal, Hillside, N. J. 

Representatives in principal inuustrial and military centers. 

SCIENCE, VOL. 135 

Also: Containers for Liquid Oxygen, Nitro- 
gen, Hydrogen and Helium. Accessory 
Low Temperature Equipment. 

LABORATORIES, INC. 
5 Evans Terminal, Hillside, N. J. 

Representatives in principal inuustrial and military centers. 

SCIENCE, VOL. 135 



attained by either natural or purposive 
agents and is something worth acting 
for-that is, something better than what 
was before the action took place. Ac- 
cording to Aristotle, the cause at work 
for the orderly reaching of a goal is the 
efficient cause, not the final cause. In 
order to attain a goal regularly, not by 
accident, the efficient cause must be 
oriented toward the goal and act for 
it, but it need not have any knowledge 
of the goal. Man is the only natural 
being capable of acting for a precon- 
ceived goal which he understands as 
such and freely chooses to pursue. The 
activities most characteristic of man are 
purposive in this sense, but man per- 
forms many other activities which are 
naturally determined, not freely chosen, 
some of which require sense knowledge 
for direction to the goal, as in maintain- 
ing balance, while others, such as diges- 
tion, do not require knowledge of the 
goal. 

Goal-directed action is more manifest 
and more marvelous in living organisms 
than in the chemical elements and com- 
pounds, but even these tend to preserve 
and protect themselves and to promote 
the general harmony of the world. Or- 
ganisms are composed of elements and 
compounds united in a very complex 
and orderly system, and many of their 
goal-directed activities, as Mayr points 
out, have an analyzable physicochem- 
ical basis. However, it is by no means 
clear that physicochemical activity is 
purely mechanistic, and much less clear 
that the behavior of an organism is 
mechanistic. We understand machines 
better than organisms, and we know 
that a machine is not a natural unit but 
an artifact made from suitable but not 
specifically determined materials joined 
together by the maker working from 
without and aimed or directed to his 
goal. On the other hand, an organism 
is a natural and primary whole, not a 
mere aggregate, with complex but high- 
ly specific composition of parts joined 
and unified from within, and possessing 
an active nature by which it preserves 
and perfects itself and reproduces its 
kind. Mayr uses the word individual in 
such a broad sense that he includes 
both an organism and a machine, as if 
there were no essential differences, and 
then concludes that the purposiveness 
of the organism is purely mechanistic. 

How organisms came to be as they 
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How organisms came to be as they 
are is a very interesting question. Mayr 
notes that the Aristotelians and their 
successors asked themselves what goal- 
directed process could have produced 
such a well-ordered design in nature. 
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SHHH! METALLURGY IS "BORROWING" THE MASS SPEC FROM PHYS CHEM SHHH! METALLURGY IS "BORROWING" THE MASS SPEC FROM PHYS CHEM 

This could happen at your laboratory. Bendix makes the time-of-flight mass 
spectrometer to do a multitude of research and analytical jobs. It's compact, 
easy to move, a breeze to maintain, and about as versatile as the user's 
imagination. Five basic inlet systems help to make this versatility possible: 
the molecular leak inlet, the fast reaction inlet, the hot filament inlet, the 
Knudsen cell, and the vapor phase chromatograph. To be more specific, the 
Bendix? mass spec will do almost any routine analytical problem, plus all of 
the following: 
* Monitoring chromatograph output * Photoionization studies 
* Determination of vapor pressures * Molecular structure studies 
* Determination of heats of vaporization * Photochemical reaction studies 
* Free radical studies * Negative ion analysis 
* Solids analysis * Pilot plant studies 
* Thermal decomposition * Combustion analysis 
* Shock tube research * Plasma jet analysis 
* Appearance potential measurements * Rocket jet analysis a Fast reaction studies * Ion-molecule reactions 
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It is no secret that they interpreted the 
evidence as pointing ultimately to divine 
wisdom. Human art does not suffice to 
produce a natural thing, nor does any 
man know exactly how natural things 
are produced now, or how new species 
were produced in the past. We are grad- 
ually learning more about natural proc- 
esses, as Mayr's article shows, but he 
does not enlighten us very much by 
appealing to natural selection and ex- 
cluding "Nature" or "God," who cre- 
ated a superior design or plan. Evolu- 
tionary adaptation may not require a 
special divine intervention, but it does 
seem to require more than chance var- 
iation and fortuitous preservation of 
the fittest. 

WILLIAM H. KANE 
Albertus Magnus Lyceum, 
River Forest, Illinois 

Ernst Mayr emphasizes that the phe- 
nomena of development and evolution, 
which were always the domain of tele- 
ologic concepts, are actually "teleo- 
nomic." This term is supposed to cover 
purposiveness programmed by a pre- 
formed code of information contained 
in DNA. Since it seems that this code 
was formed simply by a long historic 
process of an interplay between chance 
events (in the form of mutations) and 
natural selection, the "purposiveness" 
programmed by this code and appear- 
ing on the level of an individual is 
purely mechanistic. In conformity with 
the opinion now prevailing among biol- 
ogists that there is no evidence for 
"plan and design" in nature, Mayr re- 
jects any form of Aristotelian teleology 
as it appeared in the nonscientific ideol- 
ogies of vitalism and finalism of 
Driesch, Bergson, and Lecomte du 
Notiy. 

Without entering into a discussion of 
the philosophical implications of this 
view, I would like to point out, from 
the sense of historical justice, that vital- 
ism and finalism were not so unscien- 
tific as one is led to believe. When 
Driesch, Bergson, or Lecomte du Noiiy 
spoke about entelechy, elan vital, or 
telefinalism, they wanted to designate 
by one word an unknown x that pre- 
sides over biological processes, unable 
as they were to convince themselves 
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that mechanistic physics is a sufficient 
basis for a biological theory. It was not 
realized at that time how well suited 
the language of information theory is 
to formulation of the problems of biol- 
ogy. Had, for instance, Driesch real- 
ized that, from the viewpoint of the 
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second law of thermodynamics, biolog- 
ical phenomena are distinguished by a 
high degree of improbability, and had 
he known that thermodynamics was to 
be made the backbone of information 
theory of virtue of Szilard's recognition 
of the correlation between information 
and entropy, he could then have spoken 
about "negative entropy" instead of "en- 
telechy" and would thus have avoided 
being accused of autonomizing biol- 
ogy. Of course, even then Driesch 
would probably have spoken about en- 
telechy, Bergson, about elan vital, and 
Lecomte du Nouiy, about telefinalism 
simply to emphasize that the manner 
by which biological open systems in- 
crease their information content is 
largely unknown. These men would 
probably have pointed out that there 
must be some unknown factor involved 
in the processes of development and 
evolution, of the type postulated, for 
example, by Prigogine and Wiame [Ex- 
perientia 2, 451 (1946)], which would 
come close to what they meant by those 
specific terms they chose for the un- 
known x. In any case, it was mainly 
because Driesch, Bergson, and Lecomte 
du Noiiy were not dogmatists, because 
they looked upon the phenomena of life 
as something which can be gradually 
revealed in a never-ending inquiry rath- 
er than by a simple reduction to the 
physics of the day, that they subscribed 
to vitalism and finalism. This, to me, 
seems to be the crucial point. 

The word teleonomy, suggested by 
Pittendrigh and used by Mayr, was 
coined on the opposite grounds-those 
of a dogma, which, moreover, rests 
upon a mere hypothesis. It is an estab- 
lished fact that development is pro- 
grammed by an inherited code. But the 
assumption that this code is only a re- 
sult of the interaction between the 
chance events of mutation and natural 
selection is an unproved hypothesis. It 
is dangerous to accept this hypothesis 
as a dogma only because, at the present 
time, we have no idea about the real 
mechanism. It means closing the door 
where it should have been left open. It 
is true that, at the present time, the 
only safe abode for theories of evolution 
is in Darwinism, but one should not 
assign to this abode more territory than 
it can cover. With all due recognition 
of the greatness of Darwin's achieve- 
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fact that not a single step in the evolu- 
tionary mechanism has been clarified. 
Evolution means primarily an increase 
in the content of information in the 
code of DNA, but natural selection 
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means only the elimination of an error 
in information, or mutation (in the 
most favorable case, only a modifica- 
tion of information), not an increase 
in the quantity of information. Correct- 
ing a misspelled word or substituting 
one word for another one is, after all, 
something quite different from writing 
down a sentence, an article, a whole 
book. 

For these reasons it seems to me that 
a teleonomic concept of biological end- 
directed processes in development and 
evolution is not any more "scientific" 
than a teleologic concept. It is only 
more dogmatic. The use of mechanical 
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models for the representation of biolog- 
ical problems had in the past a rather 
comical effect on the thinking of a cer- 
tain segment of scientific circles. When 
the great successes of mechanistic phys- 
ics became obvious, concepts of free 
will and purpose disappeared from the 
writing and the theoretical (but not the 
practical) thinking of biologists. It was 
only when engineers constructed devices 
with prefabricated purposeful behavior 
in the form of computing machines, 
electronic brains, and so on, that the 
same scientific public felt that it may 
be, after all, legitimate to speak again 
about purposeful behavior, provided 
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that we are machines with the informa- 
tion code built in by shuffling and re- 
shuffling and by natural selection. 

Of course, a man-made machine can 
be of excellent pedagogical value for 
demonstrating a point in physiology, 
but to expect that one can derive the 
principles of biological causality from 
these man-made models rather than 
from the study of biological systems 
themselves may seem rather far-fetched 
to those who are not dogmatically set 
upon mechanical models. The following 
proposal may illustrate the situation: 
When the biologist borrowed from the 
engineer the intellectual capital for the 
construction of his (the biologist's) 
theory, he might as well have repaid 
the engineer by suggesting that the 
latter construct the machines by a sim- 
ple process invented by the biologist- 
namely, by shuffling and reshuffling and 
by selection-and then await the engi- 
neer's answer. 

SILVIO FIALA 
Department of Pathology, Columbia 
University, and Francis Delafield 
Hospital, New York, New York 

The very interesting article by Mayr 
(1) seems to call for some comment. 
Mayr distinguishes between an unac- 
ceptable and an acceptable form of 
finalistic explanation; the former is tele- 
ological or vitalistic, the latter "tele- 
onomic," or, in the phrase I have used, 
"quasi-finalistic." But having made this 
distinction between types of hypothesis, 
Mayr proceeds to assert that there is a 
corresponding cleavage between types 
of phenomena. "The development or 
behavior of an individual," he writes, 
"is purposive" [that is, in the acceptable 
sense], natural selection is definitely 
not"; and by "is not" he seems to mean 
"cannot be," since in another place he 
writes, "Historical processes, however, 
can not act purposefully." I have for 
some years been urging that quasi- 
finalistic types of explanation are called 
for in the theory of evolution as well 
as in that of development (2). 

If any process is set going (for ex- 
ample, if two chemical substances are 
allowed to start reacting with one an- 
other) it will eventually reach some 
end. The question of "finalism" arises 
when there is something interesting 
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when there is something interesting 
about the end-in particular, when it 
is both complex and definite in char- 
acter. We then have three main types 
of explanation available: (i) that the 
end itself acts as a cause, directing the 
process so that it terminates at the pre- 
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determined end state; this is Aristote- 
lian finalism, which we reject because 
it involves a concept of causation quite 
outside our accepted range of ideas; 
(ii) that some nonmaterial agency di- 
rects the process to the predetermined 
end; this is "vitalism," which we also 
reject; (iii) that the end state of the 
process is determined by its properties 
at the beginning; this is "mechanism," 
and our recent experience of such me- 
chanical systems as computers has led 
us to realize that it is a more powerful 
type of hypothesis than it had previous- 
ly appeared to be. We can set up a 
process in such a way that it will reach 
an assigned end state by building into 
the initial situation a set of conditions 
which act as a "programme," and by 
providing suitable negative-feedback re- 
lations to bring the process back onto 
the right course if it should diverge 
from it. Conversely, if we find any 
process to be characterized by a pro- 
gramme and feedbacks, we can deduce 
that it will proceed towards some end 
which should in principle be ascertain- 
able from the nature of the programme 
and the feedbacks (the degree of preci- 
sion with which the end is dextermined 
will depend, of course, on the particular 
characteristics of the programme and 
feedbacks). 

Mayr accepts the theory (3) that 
ontogenetic development depends on a 
quasi-finalistic mechanism of this type, 
the programme and feedback relations 
both being incorporated in the genotype 
which has been moulded by natural 
selection. But there is nothing in the 
nature of such quasi-finalistic mecha- 
nisms which makes it impossible to 
suppose that the evolutionary process 
itself is also of this kind. It is obviously 
characterized by a programme, that in- 
volved in the theorem of natural selec- 
tion. This in itself suffices to determine, 
to a certain degree, the nature of the 
end towards which evolution will pro- 
ceed; it must result in an increase in the 
efficiency of the biosystem as a whole 
in finding ways of reproducing itself. 
And there are, surely, many feedback 
relations which will serve to determine 
ends in a more precise fashion. The two 
to which I have previously directed at- 
tention are (i) that involved in the fact 
that an organism's behavior influences 
the nature of selection pressures which 
will operate on it (loosely, an animal 
selects its environment before its envi- 
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phenotypic effect likely to be produced 
by new mutation. There are certainly 
many others. For instance, increasing 
phenotypic diversification of a popula- 
tion to fit it to deal with different 
habitats will eventually be counterbal- 
anced by the development of barriers to 
interbreeding of the different varieties. 

It seems to me that it is becoming in- 
adequate to point out, as Mayr does, 
that natural selection is not purposive. 
In itself it is of course no more purpos- 
ive than is the process of formation of 
interatomic chemical bonds. But just 
as the latter process is the basic mecha- 
nism underlying the protein syntheses 
which are integrated into the quasi- 
finalistic mechanism of embryonic de- 
velopment, so natural selection is the 
basic mechanism of another type of 
quasi-finalistic mechanism, that of evo- 
lution. The need at the present time is 
to use our newly won insights into the 
nature of quasi-finalistic mechanisms to 
deepen our understanding of evolution- 
ary processes. 

C. H. WADDINGTON 
Institute of Animal Genetics, 
University of Edinburgh, Scotland 
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Father Kane would have a valid 
point if he were right in his belief that 
the "preservation of the fittest" was 
purely "fortuitous." The evidence is, 
of course, all opposed to this assump- 
tion. Natural selection is merely an- 
other word for differential reproduction, 
and the probability of successful repro- 
duction is not strictly a matter of luck 
but is correlated with properties of the 
genotype. Both the observational and 
the experimental evidence for this is 
quite overwhelming. Naturally, repro- 
ductive superiority is true only in a 
statistical sense, and this is what makes 
the understanding of natural selection 
so difficult for one who is used to typo- 
logical thinking. This is why the term 
survival of the fittest is so inappropriate 
and not used by modern evolutionists. 

Evolution is a two-stage phenome- 
non. The first stage is the production of 
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to the next generation, is to a large 
extent controlled by the quality of these 
genotypes. Genetic recombination puts 
together in each generation unique 
novel gene combinations which in turn 
are exposed to natural selection in the 
next generation. This is why geneticists 
like Muller and Fisher have emphasized 
the remarkable capacity of natural se- 
lection to make the highly improbable 
in the course of time a certainty, and 
this is why evolutionists like Simpson 
and Dobzhansky have quite rightly used 
the epithet "creative" for natural selec- 
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tion. Nothing is known, in the living 
universe, the evolutionary interpreta- 
tion of which is inconsistent with the 
theory of natural selection. As a matter 
of fact, natural selection is not even a 
theory but, as differential reproduction, 
an easily demonstrable universal phe- 
nomenon. 

I plead guilty to a less than precise 
definition of Aristotle's "final cause." 
But then Aristotle's own ambivalence 
makes such a definition a tough task. 
Aristotle used final cause both for the 
completed result of a process (obvious- 
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ly not a cause in the modern sense nor 
even strictly an aition in Aristotle's 
sense) and for the goal which was in- 
cipient in the process from its begin- 
ning. The latter meaning dominated 
medieval philosophy, as I see it, and 
has dominated finalistic ideologies ever 
since. It was the object of my discus- 
sion to show that there is a fundamental 
difference between those seemingly 
goal-directed processes that are based 
on a built-in program (teleonomic) and 
those that are not (teleological). 

Fiala, by stating that I had labeled 
the phenomena of development and 
evolution teleonomic, by saying that 
"not a single step in the evolutionary 
mechanism has been clarified," and by 
implying that the biologist has derived 
his ideas on causation from a study of 
machines rather than of biological sys- 
tems, reveals a mode of thinking so far 
removed from my own that we cannot, 
in the Letters column of Science, 
achieve a common basis for discussion. 
It is true that Driesch and other vitalists 
of his day had been provoked by ex- 
ceedingly naive attempts to describe 
biological processes in grossly mecha- 
nistic terms. Modern vitalists cannot 
make this accusation against modern 
biologists. Indeed, one of the conclu- 
sions of my recent article was that the 
simplifications of classical mechanics 
were not applicable to biology. 

In the case of the points raised by 
Waddington, it is evident that there is 
no disagreement as to facts, nor even a 
disagreement as to emphasis, but mere- 
ly one of classification. Ultimately, the 
difference of opinion between Wadding- 
ton and myself boils down to the ques- 
tion of what is deterministic. Wadding- 
ton stresses the unquestioned fact that 
the complete interdependence of the 
gene-physiological and developmental 
processes sets severe limits to the evo- 
lutionary potential. No evolutionist 
would expect a line of tetrapods to 
develop suddenly a six-legged side line. 
A line of terrestrial animals that has 
become aquatic or has acquired the 
power of flight will go its merry way 
until it has either reached near-perfec- 
tion in the adaptation to this new adap- 
tive zone, or invaded a new zone, or 
become extinct. No good biologist 
would deny the pseudofinalistic nature 
of such processes. It was precisely ob- 
servations such as these which led earl- 
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demonstrates the complete absence of 
any truly finalistic aspect to these 
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changes, no matter how regular they 
appear to be. But evolution is usually 
very capricious. Evolutionary lines may 
become stagnant, the trends may change 
their direction, the rates may accelerate 
for one organ and slow down for an- 
other, and one is forever impressed by 
the evident opportunism of evolution. 
When lines split it is quite impossible 
to predict how similar or different the 
independent lines will become in due 
time. In other words, one can often 
specify for an evolutionary line what 
it will not do (I would not expect any 
evolutionary line of cats to develop 
horns), but one cannot specify for a 
line what it will do. 

Waddington states that if any proc- 
ess is set going, it will eventually reach 
some end. As far as evolution is con- 
cerned, he claims, only three ends are 
possible. Here I disagree with him. In 
addition to the three possibilities ad- 
mitted by Waddington, there is a fourth 
one-namely, that the end state of the 
process is determined neither by the 
end itself nor by a supernatural agency 
nor by the properties at the beginning 
but by a general principle (natural se- 
lection) interacting successively with 
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tions, it becomes apparent how 
dangerous it is to say that "the end 
state of the process is determined by its 
properties at the beginning." The de- 
velopment of an adult organism from a 
fertilized or unfertilized egg cell can be 
considered a single process. For this, 
all that Waddington says about the 
quasi-finalistic nature of this process is 
correct. On the other hand, it seems 
inescapable to me that the change in an 
evolutionary line is not such a process 
-its end is not determined by its be- 
ginning and it is not finalistic, nor even 
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of doing so), surely behavior plays a 
great role in evolution, but it seems to 
me that nothing is gained and much is 
lost by trying to imply that the changes 
in an evolving evolutionary line are of 
the same nature as those in a develop- 
ing individual. I am sorry that some- 
how I cannot see how one can designate 
as "quasi-finalistic" a phenomenon as 
unpredictable as evolution. 

ERNST MAYR 
Museum of Comparative Zoology, 
Harvard College, 
Cambridge, Massachusetts 
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Resistance to Discovery 

The article "Resistance by scientists 
to scientific discovery" by Bernard Bar- 
ber [Science 134, 596 (1961)] is provoc- 
ative. Could it be that such resistance 
is a proper and desirable function of 
the scientist? To distinguish between 
fact and fallacy can be difficult. A sci- 
entist's bias toward acceptance or re- 
jection can be influenced by some or 
all of the factors noted by Barber. It 
is possible for a correct new develop- 
ment to be introduced with insufficient 
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or even erroneous "proof." It has taken 
centuries to provide calculus with a rig- 
orous basis, and some say the job is 
not yet completely accomplished. Right 
now there are eminent men on both 
sides of the Krebiozen contest. Only in 
the future can we find out whether the 
worthy doctors are standing against a 
dangerous fallacy or resisting medical 
progress. 

In connection with the Abel incident 
cited in Barber's article, let it be said 
that the problem of the solution of the 
fifth-degree equation was in the air at 
the time. It was one of those problems 
that sounded easy enough to be tackled 
by incompetent enthusiasts. Gauss had 
probably received many manuscripts 
that were not worth the time it would 
have taken to decipher them. There was 
no way for him to recognize a genius 
from a cursory glance at the work of an 
unknown. 

I wonder if investigation would not 
reveal that there has been more re- 
sistance to the ideas that contradicted 
accepted theory than to those that ex- 
tended or complemented it. 

RUTH M. BALLARD 

University of Chicago, 
Chicago, Illinois 

The article by Barber was most in- 
teresting. However, I would like to 
point out that he utilized a common 
misconception to illustrate his thesis 
that substantive theories held by sci- 
entists prevent their acceptance of new 
ideas. The illustration used was the re- 
jection of the heliocentric theory of 
Copernicus by the astronomers of his 
era because they firmly believed that 
the earth was motionless and at the 
center of the universe. 

At the time of Copernicus the heli- 
ocentric theory could no more be jus- 
tified than could the geocentric theory. 
Neither could be chosen as superior 
on the basis of observations accumu- 
lated up to that date. The rejection of 
the Copernican universe, therefore, did 
not imply a stubborn and blind clinging 
to outdated concepts on the part of the 

comtemporaries of Copernicus. Indeed, 
it was only after the formulation of the 
Newtonian synthesis, which presented 
mechanical reasons for believing the 
heliocentric theory superior, that this 

theory began to gain wider acceptance. 
Both were taught at Harvard and Yale 
in the 18th century. The first observa- 
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servers were able to determine annual 
stellar parallax. 

Many new theories are rejected be- 
cause there is no way in which a firm 
decision may be made at that particular 
time, due to lack of evidence in favor 
of either theory. Either may be satis- 
factory, and it is only after criticism, 
discussion, and further investigation 
have produced more definite evidence 
that the more adequate theory will 
survive. 

ESTHER B. SPARBERG 

Hofstra College, 
Hempstead, New York 

Racial Differences and 

Witch Hunting 

In a recent issue of Science (1), 
Santiago Genoves of the University of 
Mexico discourses at some length con- 
cerning a paper of mine published in 
the Mankind Quarterly last year (2). 
Genoves objects to my criticism of 

Klineberg's chapter "Race and psychol- 
ogy," included in the UNESCO publi- 
cation The Race Quesion in Modern 
Science (ed. 2, 1956). He confuses 
the issues through bad logic and too 
much vehemence. What I actually did 
in my paper was to show, I think 
conclusively, that the evidence for no 
race differences presented by Klineberg 
is far too meager, too ambiguous, and 
too inconclusive to justify his sweeping 
assertion that "the scientist knows of 
no relation between race and psychol- 
ogy." My paper would have been "un- 
scientific racism" (Genoves's term) only 
if its main purpose had been to sup- 
port the doctrines of a "master race" 
or "chosen people." As its aim was 

simply to point out the flimsy nature 
of Klineberg's data, it is a legitimate 
enterprise, unless one considers any 
criticism of equalitarianism to be moral- 

ly untenable. 
Genoves is critical of my view that 

widespread Negro-white hybridization 
has in the past led to illiteracy, social 
and economic backwardness, and de- 

generacy. He assumes that I condemn 
all race mixing, which is untrue. Most 
racial hybrids are viable, and many are 
successful people, as witness the Hawai- 
ian-Chinese and Japanese-American 
crosses in Hawaii. But one need go no 
farther afield than the West Indies, 
Central America, and parts of South 
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ogy." My paper would have been "un- 
scientific racism" (Genoves's term) only 
if its main purpose had been to sup- 
port the doctrines of a "master race" 
or "chosen people." As its aim was 

simply to point out the flimsy nature 
of Klineberg's data, it is a legitimate 
enterprise, unless one considers any 
criticism of equalitarianism to be moral- 

ly untenable. 
Genoves is critical of my view that 

widespread Negro-white hybridization 
has in the past led to illiteracy, social 
and economic backwardness, and de- 

generacy. He assumes that I condemn 
all race mixing, which is untrue. Most 
racial hybrids are viable, and many are 
successful people, as witness the Hawai- 
ian-Chinese and Japanese-American 
crosses in Hawaii. But one need go no 
farther afield than the West Indies, 
Central America, and parts of South 
America to be convinced of the bad 
effects of Negro-white crosses when 
these are numerous. My concern was 

SCIENCE, VOL. 135 

America to be convinced of the bad 
effects of Negro-white crosses when 
these are numerous. My concern was 

SCIENCE, VOL. 135 

America to be convinced of the bad 
effects of Negro-white crosses when 
these are numerous. My concern was 

SCIENCE, VOL. 135 



EXPLANATORY SUPPLEMENT TO THE 
ASTRONOMICAL EPHEMERIS AND THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC 

Prepared jointly by the Nautical Almanac Offices of^ 
the United Kingdom and the United States, the 
Supplement is essential for the proper understanding 
of The Astronomical Ephemeris and is indispensible 
in the study of astronomical problems arising from _ci inql y U w I 
the study of artificial satellites and space vehicles. T ly VJW 

500 pp., diagrams, tables $7.50 For fast repetitive weighing the Test- 
matic Balance is a leader in its field. 

A COURSE IN ELEMENTARY METEOROLOGY The superb performance of this remark- 
able balance was created by the world's A guide for weather observers on the determination finest Swiss craftsmen Check it over 

of weather by the physical processes occurring in the feature by feature and you will see why. 
atmosphere. Due April $3.50 Direct optical readout with 1000 divi- 

sions on the scale. 
DISEASES AND PESTS ON HORTICULTURAL *id Easy to read scale divisions 2.5 mm 
PLANTING MATERIALS apart. 

? Scale is in direct line of sight with A recognition manual on identifying diseases and the pan. 
pests in semi dormant planting material, useful for The Testmatic is priced surprisingly 
commercial growers, horticulturalists and others in low. 
the plant trade. June $2.40 MODEL TYPE T.- T-10 T-100 

THE CONTROL OF NOISE Grams 0-1 g. 0-10 g. 0.100 g. 
Scale Divisions 1-mg 10-rag 100-to 

Proceedings of the Symposium held at the National Write for further Scale Divisons 1-mg 10-mg 100mg 

Physical Laboratory. May $4.00 Dealer inquirieso vernie 
invited. Weighing Time 8-Sec. 3-5 Sec. 2-3 Sec. 

All prices postpaid 

BRITISH INFORMATION SERVICES Analytical Balances, Micro-Manipulators, Stereotaxic 
45 Rockefeller Plaza Instruments, Strip Chart Recorders, Polygraphs, Research Microscopes, Kymographs 

New York, N.Y. 

--____ 1 Agents for H. M. Stationery Office ______..... 

There is an Eberbach Corporation STIRRER for 
every laboratory stirring application, and every, 
laboratory should have one or more Eberbach 
stirrers. There are continuous duty stirrers, in- 
termittent duty stirrers, low speed stirrers, high 
speed stirrers, single speed and variable speed 
stirrers, con-torque stirrers, universal stirrers 
and stirrers with governor. Speeds are available 
from 90 r.p.m. to 12,000 r.p.m. Horsepower 
ratings vary from 1/150 to 1/10. Maximum ca- 
pacities are provided from 1 quart to 20 gallons. 
Hollow spindles on most models permit you to 
adjust stirring level quickly, easily, Prices .. 
$22.50 to $1t8500. If you have a stirring require- 
ment or problem send for our catalog 60G which 
is fully illustrated and contains complete details 
on every Eberbach Corporation STIRRER and 
the complete line of ACCESSORIES. 

P.O. Box 1024 -H~rf Ann Arbor, Michigan 

16 MARCH 1962 983 



-and is-that American whites, under 
the prodding of the equalitarians and 
moralistic social reformers, will be- 
come convinced that it is their duty 
to absorb the 18 or so million Negroes 
and Negroids in this country. No matter 
how low (in a socioeconomic sense) 
an American white may be, his an- 
cestors built the civilizations of Europe; 
and no matter how high (again in a 
socioeconomic sense) a Negro may be, 
his ancestors were (and his kinsmen 
still are) savages in an African jungle. 
Free and general race mixture of Negro- 
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white groups in this country would 
inevitably be not only dysgenic but 
socially disastrous. 

Genoves becomes quite vehement in 
his denunciation of a review by A. 
James Gregor (3) of Juan Comas's 
Racial Myths (published by UNESCO). 
He calls it "a review which is full of 
totally unjustified personal attacks and 
insinuations of a political type, without 
basis and completely outside the frame- 
work of the problem under discus- 
sion." This statement so blatantly dis- 
torts Gregor's review as to be a com- 
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plete caricature of what he said. 
Gregor pointed out, with appropriate 
references and in relevant detail, that 
that Comas is guilty of shoddy and pre- 
tentious scholarship, is unfamiliar with 
the movements and people whom he 
criticizes, does not know his primary 
sources, borrows (often inaccurately) 
from secondary sources, and is ill in- 
formed even in those matters in which 
he claims special competence. Gregor's 
paper is a masterly piece of scientific 
debunking. 

Genoves's letter would be pathetic 
were it not at once tragic and danger- 
ous-tragic because it represents the 
utterly illogical attitude of many pres- 
ent-day social scientists toward race; 
dangerous because it implies that equali- 
tarianism is somehow sacrosanct and 
that its denial is heresy. When racial dif- 
ferences are found, especially those 
between Negro and white groups, they 
must be explained away, distorted, be- 
littled, or ignored. And scientists re- 
porting such differences must be dis- 
credited and maligned. 

HENRY E. GARRETT 

University of Virginia, Charlottesville 
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Santiago Genoves took the time, at 
the close of his long communication 
to Science, to gratuitously add his judg- 
ment concerning my review of Juan 
Comas's pamphlet Racial Myths, carried 
in a recent issue of the Mankind Quar- 
terly (1). In his considered judgment, 
the review was full of (i) "totally unjusti- 
fied personal attacks" and (ii) "insinu- 
ations of a political type, without basis 
and completely outside the framework 
of the problem under discussion." 

Ultimate appeal, of course, should 
be made to the review itself, but for 
the benefit of the readers of Science, 
who will not, in all probability, ever 
see the review, I should like to briefly 
consider Genoves's contentions. 

If Genoves understands a "totally 
unjustified personal attack" to mean 
the exposure of gross errors in scholar- 
ship on the part of a man selected to 
write a brochure to be given interna- 
tional circulation, then my review con- 
stituted such an "attack." Comas, in 
the course of his brief pamphlet, mis- 
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the exposure of gross errors in scholar- 
ship on the part of a man selected to 
write a brochure to be given interna- 
tional circulation, then my review con- 
stituted such an "attack." Comas, in 
the course of his brief pamphlet, mis- 
spelled the proper names of at least 
ten of the authors he was ostensibly 
"criticising." He was cavalier in the 
use of dates, arch in his criticism of 
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men whose books he had obviously not 
read, and given to broad and unquali- 
fied pontifications about matters of 
fact and theory still in legitimate dis- 
pute. These are, of course, serious 
charges. I have documented them in 
my review. I was shocked that a scholar 
of Comas's reputation could have pro- 
duced so shoddy a piece of work. 

To anticipate, perhaps, I should like 
to say that my professional concern 
has been with critical analysis of theory 
constructions in the social sciences. My 
objections to Comas's work arise from 
this concern. Similarly, the current 
issue of Phylon will carry my critical 
discussion of the "racist" theories of 
Hans F. K. Guenther (whom Comas 
deals with only through secondary ref- 
erences). Furthermore, Sociological 
Quarterly will, in the near future, carry 
my review of Ludwig Winter's Der 
Begabungsschwund in Europa (Paehl, 
Hohe Warte, 1959), an attempted 
"racist" analysis of the decline of Eu- 
ropean potential. My criticisms are, in 
both cases, as sharp as those I directed 

against Comas's "antiracist" pamphlet. 
My concern, fundamentally, has been 
with respectable scholarship rather than 
"racism" or "antiracism" (whatever 
those expressions might mean). 

Concerning Genoves's second point, 
I should like to say that there was very 
little in the way of insinuation in my 
review. I said specifically that Comas 
had rested a substantial part of his 
case on a rather trivial book written 
by a notorious Communist, whose work, 
in itself, has been characterized as 

"completely lacking in academic self- 

respect" (the expression is that of 

Dobzhansky). 
Both Genoves and Comas know that 

orthodox Marxism conceives of science 
(both natural and social science) as 
"partisan." Science, for the Marxist, 
is an element of the "ideological super- 
structure" of society (2, pp. 11, 39, 
54, 78) and as such serves the interests 
of determinate classes (3). One of the 
criteria for the validation of a scientific 
theory is, therefore, its utility in the 
class struggle (2, p. 87; 4). We know 
what effect such conjectures have had 
on genetics, anthropology, psychology, 
biology, and even nuclear physics in 
the Soviet Union. The influence of this 
kind of thinking in the social sciences 
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employed the analysis of an avowed and 
orthodox Communist (in fact, he did 
little more than paraphrase his con- 

jectures) to level the most serious 

charges against a number of academi- 
cians (Alexis Carrel among them). 

All these things, I am convinced, 
are quite to the point. Comas's little 

pamphlet was, and is, objectionable 
for a number of reasons: its evident 
lack of scholarship, its devious docu- 

mentation, its theoretical poverty, and 
its almost abject dependence upon as 

questionable a source as Marcel Pre- 
nant. 

A. JAMES GREGOR 

Philosophy Department, 
University of Hawaii, Honolulu 
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This matter has come to such a 
point that review of a little of its 
history is justified. On the appearance 
in the first number of the Mankind 
Quarterly of Garrett's criticism of 
Klineberg's work (1), several biolo- 
gists and anthropologists expressed 
their amazement and disagreement (2, 
3). Moreover, several scientists on the 
honorary advisory board of the Man- 
kind Quarterly resigned. 

What happens then? The editors (4) 
of the Mankind Quarterly, and others 
in sympathy with its views (5), devote 
themselves by all available means to 
discrediting those who from a strictly 
scientific point of view agree in their 
opposition to the Quarterly's position- 
all this without presenting a single 
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their position. Furthermore, they ascribe 
to us sympathy for political ideas which 
we simply do not have, gratuitously 
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4. See N. Lenin, On Socialist Ideology and 
Culture (Foreign Languages, Moscow), p. 53. 

5. See my review of I. A. Gejewski, Die Ras- 
senpolitik des amerikanischen Imperialismus 
(Dietz, Berlin, 1956), A. I. Demidenko, Die 
Rassentheorien im Dienste der amerikanisch- 
englischen Imperialisten (Dietz, Berlin, 1954), 
and A. P. Gagarin, Die amerikanische buerger- 
liche Philosophie und Soziologie im Dienste 
des Imperialismus (Dietz, Berlin, 1953), in 
Problems of the Peoples of the USSR, No. 11 
(1961). 

This matter has come to such a 
point that review of a little of its 
history is justified. On the appearance 
in the first number of the Mankind 
Quarterly of Garrett's criticism of 
Klineberg's work (1), several biolo- 
gists and anthropologists expressed 
their amazement and disagreement (2, 
3). Moreover, several scientists on the 
honorary advisory board of the Man- 
kind Quarterly resigned. 

What happens then? The editors (4) 
of the Mankind Quarterly, and others 
in sympathy with its views (5), devote 
themselves by all available means to 
discrediting those who from a strictly 
scientific point of view agree in their 
opposition to the Quarterly's position- 
all this without presenting a single 
scientifically proved fact to support 
their position. Furthermore, they ascribe 
to us sympathy for political ideas which 
we simply do not have, gratuitously 
making us partisans of what they call 
"the equalitarian dogma." Disagree- 
ment with Garrett's second article (4) 
was wide and explicit (6). Now Gar- 
rett tells us that his racism is not "un- 
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scientific" becu.,c .;e do.s not explicit- 
ly propose a "master race" or a "chosen 

people." However, a few lines later, 
without any factual basis, he alleges 
the bad effects of Negro-white hybridi- 
zation in the West Indies, Central 
America, and parts of South America, 
stating that the white, "no matter how 
low (in a socio-economic sense)," will 

always be better than the Negro, "no 
matter how high (again in a socioeco- 
nomic sense)." 

I may point out that the major per- 
centage of delinquency found among 
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the Negroes in the United States was 
interpreted by Garrett as caused by 
racial characters (1). That is, accord- 

ing to Garrett and others, Negroes pos- 
sess a genetic factor that induces prosti- 
tution, crime, robbery, and so on: "Haiti 
is an unhappy example of what the 
Negro can do when left to govern him- 
self"; "The weak, disease-ridden popu- 
lation of modern Egypt offers dramatic 
evidence of the evil effects of a hybridi- 
zation which has gone on for 5000 

years" (1), and so on and on (7). 
According to Garrett, the Negro is in- 
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capable of governing himself, and the 
same holds for the Indian. Hitler et al., 
supported by similar theories-which 
sprouted from the views of pseudosci- 
entists-murdered many millions of 
Jews because their hybridization with 

"Aryans" were also not "viable," to 
use Garrett's expression. We all re- 
member the result, but if Garrett has 

forgotten it, he should read the im- 

pressive story by Miklos Nyiszli, Mede- 
cin at Auschwitz, which appeared in 
October 1961. 

Garrett misquotes me in affirming 
that I subscribe to "racial equalitarian- 
ism." No anthropologist or biologist 
with average knowledge maintains such 
a position. I repeat what I said: "Ra- 
cial differences exist. These differences 
should be and are being studied. A 
whole branch of anthropology is con- 
cerned with this study in an effort to 
determine what the differences are and 
how they may be used-to understand 
them from every possible angle (genet- 
ic, morphological, social, and so forth) 
but always within the framework of 
serious and scientific investigation. The 
1952 UNESCO Statement on Race is 

quite clear on this point" (3). 
I hold that from the viewpoint of 

human biology and of human genetics 
it is just as unscientific to support an 

equalitarian dogma as it is to maintain 
that the actual cultural superiority or 

inferiority of a certain human group 
is due to morphological or possibly 
psychological differences. I do not be- 

long to the group that takes the first 

position, but Garrett does belong to 
the group that takes the second. 

At the last meeting of the American 
Anthropological Association, in Novem- 
ber 1961, the assembled anthropolo- 
gists approved, by a vote of 192 to 0, 
the following resolution (9): 

The American Anthropological Associ- 
ation repudiates statements now appear- 
ing in the United States that negroes are 
biologically and in innate mental ability 
inferior to whites. . . . According to pres- 
ent knowledge there is no proof that the 
groups of mankind differ in their innate 
mental characteristics, whether in respect 
of intelligence or temperament. The sci- 
entific evidence indicates that the range of 
mental capacities in all ethnic groups is 
much the same. No doubt the myth of 
racial inferiority will continue to be be- 
lieved by those who are able to find in it 
a fortification against their personal in- 
security and lack of status. But for the 
good of mankind in general the myth 
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ought to be recognized for what it is-a 
pretext for bigotry and discrimination. 

No further comment is needed. But 
I should like to repeat what I said in 
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my earlier note (3): "I am now for- 
mally addressing Science, as the official 
voice of the American Association for 
the Advancement of Science, to ask 
that the Association urge the scientists 
who are accessible to it (I would sug- 
gest, among others, Medawar, Haldane, 
Simpson, Huxley, Neel, Wright, Dunn, 
Dobzhansky, and de Beer), United 
States citizens or not, to take action, 
in the name of the Association, against 
this unwelcome, ill-founded, unbiologi- 
cal outgrowth of racism." 

I accorded Gregor only 12 meager 
lines in my earlier letter (3). My 
judgment, however, was justified. I 
have carefully read Comas's work and 
Gregor's criticism and have also seen 
Comas's reply to Gregor, to be publish- 
ed shortly. Because of this, not only 
do I continue to maintain my expressed 
opinion of Gregor's trivial criticism of 
Comas's brochure but, on reading his 
present comments on my letter to 
Science, note that he as well as Gar- 
rett attributes to me, in an effort to 
influence the reader, political ideas 
which I do not support. The "witch- 
hunting" of "McCarthyism"-to quote 
the expression of Garrett, his colleague 
-fortunately has disappeared. Gregor, 
utilizing as a pretext various typo- 
graphical errors in the last edition of 
Racial Myths, for which Comas is not 
responsible (this edition was published 
in the United States, without the knowl- 
edge or revision of the author; the 
original manuscript, in Spanish, was 
commissioned and published by UNES- 
CO in 1951), proceeds to discredit it, 
as well as Comas's competence in the 
field of anthropology. I refer Gregor 
and the reader to Comas's reply, which 
will appear in a forthcoming issue of 
Current Anthropology. 

SANTIAGO GENOVES 

Institute of History, University of 
Mexico, Mexico City 

References and Notes 

1. H. E. Garrett, Mankind Quart. 1, 15 (1960). 
2. B. Skerlj, Manl 60, 172 (1960); J. Comas, Cur- 

rent Anthropol. 2, 303 (1961); G. A. Harrison, 
Man 61, 189 (1961); M. J. Herskovits, Negro 
Digest 12, 43 (1961). 

3. S. Genoves, Science 134, 1928 (1961). 
4. H. E. Garrett, Mankind Quart. (Apr. 1961); 

Perspectives in Biol. and Med. 4, 480 (1961). 
5. A. James, Mankind Quart. 2, 30 (1961). 
6. M. J. Herskovits, Perspectives in Biol. and 

Med. 5, 122 (1961); A. Montagu, ibid. 5, 135 
(1961); "Statement on race and intelligence 
from the Society for the Psychological Study 
of Social Issues," ibid. 5, 129 (1961) (the 

my earlier note (3): "I am now for- 
mally addressing Science, as the official 
voice of the American Association for 
the Advancement of Science, to ask 
that the Association urge the scientists 
who are accessible to it (I would sug- 
gest, among others, Medawar, Haldane, 
Simpson, Huxley, Neel, Wright, Dunn, 
Dobzhansky, and de Beer), United 
States citizens or not, to take action, 
in the name of the Association, against 
this unwelcome, ill-founded, unbiologi- 
cal outgrowth of racism." 

I accorded Gregor only 12 meager 
lines in my earlier letter (3). My 
judgment, however, was justified. I 
have carefully read Comas's work and 
Gregor's criticism and have also seen 
Comas's reply to Gregor, to be publish- 
ed shortly. Because of this, not only 
do I continue to maintain my expressed 
opinion of Gregor's trivial criticism of 
Comas's brochure but, on reading his 
present comments on my letter to 
Science, note that he as well as Gar- 
rett attributes to me, in an effort to 
influence the reader, political ideas 
which I do not support. The "witch- 
hunting" of "McCarthyism"-to quote 
the expression of Garrett, his colleague 
-fortunately has disappeared. Gregor, 
utilizing as a pretext various typo- 
graphical errors in the last edition of 
Racial Myths, for which Comas is not 
responsible (this edition was published 
in the United States, without the knowl- 
edge or revision of the author; the 
original manuscript, in Spanish, was 
commissioned and published by UNES- 
CO in 1951), proceeds to discredit it, 
as well as Comas's competence in the 
field of anthropology. I refer Gregor 
and the reader to Comas's reply, which 
will appear in a forthcoming issue of 
Current Anthropology. 

SANTIAGO GENOVES 

Institute of History, University of 
Mexico, Mexico City 

References and Notes 

1. H. E. Garrett, Mankind Quart. 1, 15 (1960). 
2. B. Skerlj, Manl 60, 172 (1960); J. Comas, Cur- 

rent Anthropol. 2, 303 (1961); G. A. Harrison, 
Man 61, 189 (1961); M. J. Herskovits, Negro 
Digest 12, 43 (1961). 

3. S. Genoves, Science 134, 1928 (1961). 
4. H. E. Garrett, Mankind Quart. (Apr. 1961); 

Perspectives in Biol. and Med. 4, 480 (1961). 
5. A. James, Mankind Quart. 2, 30 (1961). 
6. M. J. Herskovits, Perspectives in Biol. and 

Med. 5, 122 (1961); A. Montagu, ibid. 5, 135 
(1961); "Statement on race and intelligence 
from the Society for the Psychological Study 
of Social Issues," ibid. 5, 129 (1961) (the 
society is a part of the American Psychological 
Association; this public statement was made 
6 Sept. 1961, on behalf of the executive 
council of the society, by its president, Isidor 
Chein); S. Garb, Perspectives in Biol. and 
Med. 5, 135 (1961); W. Hartman, ibid. 5, 136 
(1961); M. H. Frank, ibid. 5, 139 (1961); 
N. H. Eisen, ibid. 5, 139 (1961); D. J. Ingle, 
ibid. 5, 142 (1961). 

SCIENCE, VOL. 135 

society is a part of the American Psychological 
Association; this public statement was made 
6 Sept. 1961, on behalf of the executive 
council of the society, by its president, Isidor 
Chein); S. Garb, Perspectives in Biol. and 
Med. 5, 135 (1961); W. Hartman, ibid. 5, 136 
(1961); M. H. Frank, ibid. 5, 139 (1961); 
N. H. Eisen, ibid. 5, 139 (1961); D. J. Ingle, 
ibid. 5, 142 (1961). 

SCIENCE, VOL. 135 

I 
I 
I 
I 
I 
I 
I 
I 
I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I I I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

i 

i 
i 

i 

I 
I 
I 
I 
I 
I 
I 
i I 

I 
I 
I 
I 
I 
I 
I 
i I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 



7. There is no necessity for further discussion of 
the subject, but I wish to cite D. D. Jackson's 
comments in Science [134, 1910 (1961)] with 
reference to another article: "Indeed, Passa- 
manick . . . has recently suggested that his 
studies show the human brain to be so highly 
adaptable that the lower end of the I.Q. scale 
is related not to heredity but to opportunity- 
including the circumstances of birth and early 
rearing." 

8. M. Nyiszli, Medecin a Auschwitz (Julliard, 
Paris, 1961). 

9. American Association of Anthropologists, 
Fellow Newsletter 3, 1 (Jan. 1962). 

The Search for Other Civilizations 

The article by Sebastian von Hoern- 
er, "The search for signals from other 
civilizations" [Science 134, 1839 
(1961)], contains at least one statement 
that seems to be so out of line with 
observed facts that it should not go 
unchallenged. This is the statement that 
the ancient Greeks could have found 
the distances between neighboring stars 
to within 5 percent. 

Let us accept, for the moment, von 
Hoerner's statement that by assuming 
the earth to be an "average" planet- 
that is, comparable to the average for 
the five planets visible to the naked eye 
-the Greeks could have obtained a 
value for the distance of the sun too 
large by a factor of 2, and thus a value 
for its luminosity too high by a factor 
of 4. By subsequently comparing the 
brightness of the "ten brightest" stars 
(presumably the brightest ten are meant) 
with that of the sun and assuming 
the average luminosity for these stars 
equal to the luminosity of the sun, the 
Greeks could have "determined" the 
average distance of these stars-but 
they would have been way off. The 
brightest ten stars visible from Athens 
2400 years ago would have been the 
same as the brightest ten in the sky 
now, except for Achernar which was 
then not really visible north of Khar- 
toum; the ten would have been Sirius, 
Canopus, Alpha Centauri, Arcturus, 
Vega, Capella, Rigel, Procyon, Beta 
Centauri, and Betelgeuse. At about 
450 B.C. Alpha and Beta Centauri had 
declinations around -49?; Canopus had 
a declination of -52?, but since the 
Greeks presumably named this star, 
they must have been aware of its 
existence, and it must have been easily 
visible from Alexandria. If, however, 
one does not include it, Altair would 
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Using the latest available data-and 
for at least four stars these are none 
too good even now-we find the aver- 
age luminosity of the brightest ten to 
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be 3300 (with Canopus) or 3100 (with 
Altair), or something like 800 times 
the value which von Hoerner thinks 
the Greeks would have got for the 
luminosity of the sun. Hence, instead 
of obtaining distances too small by 5 
percent, the Greeks, had they gone 
about it in this manner, would have 
obtained distances requiring an upward 
correction of 2700 percent! It is pos- 
sible that von Hoerner meant that if 
the Greeks had used their erroneous 
distance to the sun, had further as- 
sumed (erroneously) that the average 
luminosity for the brightest ten stars 
was equal to the luminosity of the sun, 
and had still further assumed (also er- 
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roneously) that the brightest ten were 
also the nearest ten, then they would 
have come out only 5 percent off, in- 
stead of 2700 percent. 

It is always easy, in the light of 
hindsight, to show what erroneous as- 
sumptions should have been made in 
order to come out with the right 
answer-but isn't such a procedure 
tantamount to saying that if one makes 
a large enough number of assumptions, 
all of them erroneous, the "wrongness" 
of these is bound to cancel out and 
one will inevitably get the correct 
answer? This may work in economics, 
but it is thoroughly unscientific, and 
brings to mind Kettering's famous defi- 
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nition of logic as "an organized way 
of going wrong with confidence." 

With one statement of von Hoerner's 
I am in complete agreement: "the 
search for other civilizations will have 
either a tremendous result or none at 
all." But it seems to me that any 
scientist should feel duty bound to 
add that at the present time not only 
are we completely and totally ignorant 
of the relative probabilities of either 
occurrence but most scientists have a 
strong feeling that the odds are strong- 
ly against the former occurrence. If 
this is not said, someone may cite 
d'Alembert's easy definition of proba- 
bilities (that since all events either 
can or cannot happen, the probability 
of any event's happening is 50 percent) 
and come up with the conclusion that 
therefore project OZMA has a 50-50 
chance of immediate success. 

W. J. LUYTEN 

Department of Astronomy, 
University of Minnesota, Minneapolis 

First, it is nice to see that my sug- 
gestion of what the ancient Greeks 
should have guessed has been taken 
seriously; but this should not be done 
to such an extent that the fun in it is 
overlooked. 

Second, I must apologize for not 
having mentioned explicitly the as- 
sumption involved, that the brightest 
stars are the nearest ones. That this 
assumption was used might have been 
seen from the phrase "the distance be- 
tween neighboring stars" (the goal of 
this estimate), but I should, of course, 
have mentioned it. 

Third, that we draw conclusions 
from assumptions which later on turn 
out to be erroneous-this is true but 
unavoidable in the whole realm of 
science; just the degree of error varies 
from one case to another. Take, for 
example, such an important figure as 
the cosmic distance scale (the Hubble 
constant). If Sandage's latest value is 
right, then Hubble's original one was 
wrong by about a factor of 8. But 
many even of our well-established and 
most accurate figures would never 
have become available if nobody had 
dared to make the first guess. 

In many instances we even use as- 
sumptions when we know definitely 
that they are wrong. For example, the 
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Quantitate... 
Total Nitrogen by Kjeldahl 

Total Protein by Biuret 

Total Protein by Folin-Ciocalteau 
(Lowry modification) 

Amino Groups by Ninhydrin 

Tyrosine by Folin-Ciocalteau 

Histidine by Pauly Diazo Reaction 

Arginine by Sakaguchi 

Glutamic Acid by Decarboxylase 

Lysine by Decarboxylase 

Albumin by HABA Dye 
[2-(4' hydroxyazobenzene) benzoic acid] 

Analyze... 
Biological Fluids directly 

Effluent from DEAE or Resin Chromatographic 
Column 

Effluent from Poraeth Electrophoretic Column 

Electrophoretic Starch Block Fractions 

Electrophoretic Paper Chromatogram Segments 

Check point stages in Protein Fractionation 

Counter Current Distributions 

with the TECHNI C O N 

Z\iiA4/\jaIyzzer 
Any or all of these determinations may be run on the same 
AutoAnalyzer: Takes only two minutes to change from 
one type of analysis to another. Any combination may 
be run simultaneously from the same sample by adding 
additional standard AutoAnalyzer modules. The response 
time is such that most of the analyses may be run at 40 
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for information, select area of interest and write to 

TECHNICON CHROMATOGRAPHY CORP. 
42 RESEARCH PARK * CHAUNCEY, NEW YORK 

W . _ ;~~~~~~~~~~~~------ 
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FLUORESCENCE - 

MrICROSC OPY 
INSTRUMENTS 

by 

The precision and quality of REICHERT Fluorescence Micro- 
scopy Instruments are based on nearly a century of experi- 
ence by REICHERT in the optical field. 

Featuring the OSRAM HBO 200 Mercury Arc Lamp, all units 
have fingertip controlled illumination including centering 
device, quartz collector and field iris diaphragm. Lamp 
housings are reinforced cast aluminum and air-ventilated. 
Built-in slides accommodate ALL filters for general fluores- 
cence microscopy and the Antigen-Antibody Technique. 
A/C - D/C constant current power supply for increased 
light intensity. 
Ask for a demonstration or write for full particulars. 
Please inquire about our new-and still further improved- 
power-pack. 
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try. The 'Baker Analyzed' label defines 
purity to the decimal with Actual Lot 
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tional number of chemists and allied 
technologists. If you would like to re- 
ceive this informative quarterly journal 
regularly and without charge, send us 
your name, title, and your company or 
institutional address. 

, JZ J.T. Baker 
J.T.Bake Chemical Co. 

%M\, Phillipsburg, New Jersey 
994 

...published by J. T. Baker as a service 
to more than 40,000 technologists 

First... turn to the table of contents 
of any issue. Note the ready-to-use arti- 
cles about new analytical methods and 
reagents and the time and work saving 
Lab Suggestions. 
Second. . . read those papers of interest 
to you. We believe that your analysis 
will confirm that the CHEMIST-ANALYST 
has earned its prestige as a fully profes- 
sional and progressive journal in the 
field of applied chemical analysis. 
Third ... note the informative features 
"What's New Under the Baker Label" 
and "What's New in J. T. Baker Bulk 
Chemicals." These features keep you up- 
to-date about new Baker products and 
new uses for them. 
The CHEMIST-ANALYST has been pub- 
lished since 1911 by the manufacturer of 
'Baker Analyzed' Reagents, famous for 
the highest standards of quality and 
most informative labeling in the indus- 
try. The 'Baker Analyzed' label defines 
purity to the decimal with Actual Lot 
Analysis-not just maximum limits; and 
for more than 320 reagents also by Actual 
Lot Assay-not just range assay. 
NEW SUBSCRIPTIONS. J. T. Baker is pleased 
to offer the CHEMIST-ANALYST to an addi- 
tional number of chemists and allied 
technologists. If you would like to re- 
ceive this informative quarterly journal 
regularly and without charge, send us 
your name, title, and your company or 
institutional address. 

, JZ J.T. Baker 
J.T.Bake Chemical Co. 

%M\, Phillipsburg, New Jersey 
994 

...published by J. T. Baker as a service 
to more than 40,000 technologists 

First... turn to the table of contents 
of any issue. Note the ready-to-use arti- 
cles about new analytical methods and 
reagents and the time and work saving 
Lab Suggestions. 
Second. . . read those papers of interest 
to you. We believe that your analysis 
will confirm that the CHEMIST-ANALYST 
has earned its prestige as a fully profes- 
sional and progressive journal in the 
field of applied chemical analysis. 
Third ... note the informative features 
"What's New Under the Baker Label" 
and "What's New in J. T. Baker Bulk 
Chemicals." These features keep you up- 
to-date about new Baker products and 
new uses for them. 
The CHEMIST-ANALYST has been pub- 
lished since 1911 by the manufacturer of 
'Baker Analyzed' Reagents, famous for 
the highest standards of quality and 
most informative labeling in the indus- 
try. The 'Baker Analyzed' label defines 
purity to the decimal with Actual Lot 
Analysis-not just maximum limits; and 
for more than 320 reagents also by Actual 
Lot Assay-not just range assay. 
NEW SUBSCRIPTIONS. J. T. Baker is pleased 
to offer the CHEMIST-ANALYST to an addi- 
tional number of chemists and allied 
technologists. If you would like to re- 
ceive this informative quarterly journal 
regularly and without charge, send us 
your name, title, and your company or 
institutional address. 

, JZ J.T. Baker 
J.T.Bake Chemical Co. 

%M\, Phillipsburg, New Jersey 
994 

fluence the results too greatly (I am 

prepared to give details on request). 
Fourth, I did not mean to give the 

impression that "one will inevitably 
get the correct answer" by these meth- 
ods of estimating. Instead, I said: "The 

resulting estimate can be, of course, 
completely wrong, but the probability 
that it will be is very small, and the 

probability that the result will be right 
is high." And, later in the article: 
"only by trying can we tell whether 
it is valid or invalid." 

Fifth, as to the strong feeling of 
most scientists, I would like to reply 
that there are a number of good scien- 
tists, too, who have criticized my paper 
the other way, for being too pessimistic, 
as I have learned from various dis- 
cussions and letters. 

SEBASTIAN VON HOERNER 

Astronomisches Rechen-lnstitut, 
Heidelberg, Germany 

UNESCO's Role in the 

Indian Ocean Expedition 

I have read the recent article on the 
International Indian Ocean Expedition 
by Knauss [Science 134, 1674 (1961)] 
with great interest. One significant omis- 
sion should be pointed out. This con- 
cerns the role of UNESCO, which in 
addition to sponsoring the Indian Ocean 

Biological Center in India is also co- 

sponsor of the expedition. This sponsor- 
ship was authorized by a resolution of 
the 11th session of the general confer- 
ence of UNESCO in 1960. 

Sponsorship of the expedition by 
UNESCO has been, and continues to 
be, more than nominal. Working in 
close collaboration with the Interna- 
tional Council of Scientific Unions' 

Special Committee on Oceanic Re- 
search, organizer of the expedition, 
UNESCO has provided the financial 
means for bringing together participat- 
ing scientists in the fields of marine 

meteorology (Bombay, July 1961), zoo- 

planktology (Cochin and New Delhi, 
August 1961), and nutrient chemistry 
and primary productivity (Honolulu, 
September 1961). During the meeting in 
Honolulu, scientists from seven nations 
worked together, ashore and aboard 
the research vessels Vitiaz (U.S.S.R.) 
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the expedition. Scientific equipment is 

being provided for research vessels of 
India and Pakistan. Fifteen fellowships 
have been awarded young scientists 
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from the Indian Ocean region to per- 
mit them to gain practical experience 
by working aboard ships of the expedi- 
tion. Several experts are being recruited 
to work with local scientists on pro- 
grams related to the expedition. All told, 
UNESCO will spend in 1961 and 1962 
about $250,000 on various projects 
concerned with coordination and other 
international aspects of the expedition, 
somewhat more than half of its total 
budget in marine science. 

It should also be noted that at its first 
session (19 to 27 October 1961) the In- 
tergovernmental Oceanographic Com- 
mission adopted a resolution directing 
its secretary (directer of UNESCO's 
Office of Oceanography) to assume ad- 
ditional coordinating functions for the 
expedition. Hence, by the time the ex- 
pedition is in full swing, the role of 
UNESCO may be even more significant. 

WARREN S. WOOSTER 

Office of Oceanography, United Nations 
Educational, Scientific, and Cultural 
Organization, Paris 

The Competitive World 

of the Scientist 

F. Reif's stimulating article, "The 
competitive world of the pure scien- 
tist" (1), brings to mind an earlier 
discussion of this theme-namely, 
Robert K. Merton's presidential ad- 
dress to the American Sociological So- 
ciety in 1957, on "Priorities in scien- 
tific discovery" (2). Like Reif, Merton 
points out that the "selfish" motives of 
scientists may be both functional or 
dysfunctional for the progress of sci- 
ence, and, moreover, that the competi- 
tion for originality is by no means a 
modern phenomenon. Thus, he quotes 
Francois Arago, one of the permanent 
secretaries of the French Academy of 
Sciences, who wrote in 1839, apropos 
a priority controversy involving Caven- 
dish and Watt, that "to describe dis- 
coveries as having been made 'about 
the same time' proves nothing; ques- 
tions as to priority may depend on 
weeks, on days, on hours, on min- 
utes" (3). 

My purpose in writing this letter 
is twofold: (i) to make Reif and the 
readers of Science aware of another 
treatment of the priorities problem- 
a treatment both exhaustive and de- 
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lightful; and (ii) to point out that 
competition for originality may occur 
not only between the practitioners of 
a discipline but also between the ad- 
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to the required temperature, then 
holds that temperature within very 
close limits. 

Test specimens are easily observed or 

manipulated at will without removing. 
Uncontrolled variables are held to 
a minimum ... results are more uni- 
form and repeatable. Newconvenience 
... no spotty moisture films to inter- 
fere with observation, it can be placed 
anywhere that an electrical outlet is 
available... takes only /22" x 9" 
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operation. 10 or 20 wells-$39.50 
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herents of different disciplines which 
are ordinarily not in close competition 
with each other-for example, physics 
and sociology. 

WALTER HIRSCH 

Department of Sociology, Purdue 
University, Lafayette, Indiana 

References 

1. Science 134, 1957 (1961). 
2. Am. Sociol. Rev. 22, 635 (1957). 
3. F. M. Arago, Historical Eloge of James Watt 

(London, 1839), p. 106. 

Reif has let the cat out of the bag. 
Most of the readers knew about this 
state of affairs, but this is the first 
time, to my knowledge, that such state- 
ments have appeared in print. 

This article brings to mind a story 
told me about 2 years ago by a pro- 
fessor of chemistry at a large south- 
ern university. I have put it into 
dialog form, with suitable disguise for 
the characters. 

MERIT OR DEMERIT 

or 
Crank Out Those Papers 

Characters in order of appearance. 
PROFESSOR A, chairman of the department 

of chemistry of a large southern univer- 
sity, late middle-aged, expects to retire 
in 10 to 15 years. 

ASSOCIATE PROFESSOR C, early middle- 
aged, expects his professorship next 
year. 

ASSISTANT PROFESSOR D, new Ph.D., full 
of vim and vigor. Aspires to promotion 
and administrative position. 

Dean B: the villain in this story, who does 
not appear but whose pervading spirit 
is always present. He is dean of arts and 
sciences. 

SCENE I 

Chemistry deparltment staff meeting in 
the late autumn, about two years ago. 

Prof. A. I have just returned from a meet- 
ing of department chairmen of the 
college, with Dean B. He says that in the 
future all promotions and pay raises will 
be based on merit and merit alone. 

Assoc. Prof. C. [Somewhat bored; he has 
seen deans come and go] How is he 
going to determine merit? 

Prof. A. The dean will base merit on pub- 
lications. Not quantity but quality. 

Asst. Prof. D. [Eagerly] How is he going 
to determine quality? 

Prof. A. He is going to count the number 
of papers. 

Lights dim as evening falls over the 
campus. All hurry back to their desks to 
see what data and articles can be reworked 
to get one more publication out before the 
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At $290.00 complete, the new 
WACO for Karl Fischer moisture 
determinations now features 

NO-DIP, BALL JOINT Pyrex 
glassware... plus Drain Flask, 
WACO magnetic stirrer . . . for 

every application! Hundreds of 
users of the original WACO 

may also modernize as parts 
are INTERCHANGEABLE! 
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Standards of Ethical Conduct 

Khrushchev does not set off atomic 
explosions all by himself. They are the 
work of a team of highly competent, 
professionally distinguished scientists 
and technologists. Surprisingly enough, 
nobody seems to think of these. Ap- 
parently, everybody takes it for granted 
that it is perfectly natural and proper 
for them to do whatever they are bid 
to do. Presumably, they are entitled to 
expect a warm welcome in the "great 
brotherhood of science," once they 
again appear at international scientific 
gatherings, bedecked with the medals 
they have won by their recent dirty 
work. 

But have not men been judged for 
crimes against humanity because they 
did precisely that: share conscientious- 
ly and competently in whatever crimes 
they were ordered to perform? What 
difference is there between the chemist 
perfecting poison gas for Auschwitz and 
the nuclear physicist perfecting a 50- 
megaton bomb for Novaya Zemlya? 

Is it not high time the scientific com- 
munity, and specifically the great inter- 
national scientific societies, acknowledge 
that the age of romantic innocence in 
science is dead? Is it not high time for 
them to set up standards of ethical con- 
duct for the members of their profes- 
sions, so that it may become plain for 
all the world to see that, whatever their 
professional skill, the scientific accom- 
plices of test-ban cheating and atmo- 
sphere poisoning and nuclear blackmail 
are not honored colleagues among 
them? 

The world has urgent need of what- 
ever moral pressure can be brought to 
bear in this way on scientists and fu- 
ture scientists. Even more is this true 
of the scientific world. Nothing less 
than the claim to respect, and to self- 
respect, of every scientist is at stake in 
this issue of drawing a clear line be- 
tween the scientist who cures cancer 
and the one who willfully induces it 
through nuclear fall-out. No longer 
should the first gladly suffer the insult 
of being a fellow to the other. 

ALEXANDER WITTENBERG 

Faculty of Science, Laval University, 
Quebec, Canada 
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Tektronix Oscilloscopes have helped many scientists in their studies 
of changing phenomena transducible to voltage or current. 
Perhaps you now use one of these precision tools in your own research or develop- ment projects. Or, you may work with someone who does. In either instance, you will find the Tektronix booklet, FUNDAMENTALS OF SELECTING AND USING 
OSCILLOSCOPES, highly informative. 

Illustration from the article, "Appraising Oscilloscope Specifications and Performance"' 
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The booklet contains two technical articles. One article describes various facets of Geometry, Stability, Amplifier and Attenuator Response, other factors affecting the validity of oscilloscope measurements. The other article explains the sig- nificance of such features as Scales and Sweeps . . . Magnification and Delay 
... Risetime and High-Frequency Response .. AC and DC 
Coupling, .. Triggering Level and Slope Selection ... Sweep 
Triggering and Synchronizing . . and also designates the 
differences of such types as switched-input and dual-beam 
oscilloscopes ... traveling-wave and distributed-deflection 
oscilloscopes ... curve-tracing and pulse-sampling oscillo- 
scopes. 
For your copy of this Tektronix booklet, please use the 
Readers' Service Card in this magazine. 
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others besides Professor Zhdanov might 
be interested in these reasons. 

"I am honored to have your invita- 
tion and would normally have been de- 
lighted to attend the Congress, to visit 
some of the cancer research laboratories 
in the U.S.S.R., and to participate in 
your program. However, the resump- 
tion of the atmospheric bomb testing 
by the U.S.S.R. some 2 months ago has 
caused me deep concern, and this has 
given way to indignation within the past 
week, when it was announced that a 
bomb of about 30-megaton size was 
first exploded, and then, in direct de- 
fiance of an urgent plea signed by 87 
members of the United Nations, a sec- 
ond bomb estimated at about 60 mega- 
tons was exploded on October 30. 

"I am convinced that this series of 
explosions, culminating in this latest 
one of frightful magnitude, will cause 
the premature and unnecessary death 
of at least a few individuals in the 
world from leukemia or bone cancer 
and must therefore be considered an 
outrage against society. In protest, I 
must forego attending the VIII Inter- 
national Cancer Congress and am there- 
fore forced regretfully to decline your 
kind invitation." 

HENRY S. KAPLAN 

Department of Radiology, 
Stanford University School of Medicine, 
Palo Alto, California 

Auditory-Oculomotor Reflexes 

at Birth 

Wertheimer has made an interesting 
and significant discovery in finding 
that the newborn infant will move his 
(or in this case, her) eyes toward the 
side on which auditory stimulation is 
received [Science 134, 1692 (1961)]. 
But he then goes on to say: "This find- 
ing is not compatible with the view that 
space perception, and particularly cross- 
modal spatial coordination, is based 
upon a long and arduous learning proc- 
ess." In saying this he either attacks 
an enemy who no longer exists or he 
goes way beyond his data. 

If Wertheimer means that not all 

aspects of perceptual organization in- 
volve learning, I can agree without 
reservation; but this has been shown 
repeatedly, and no one now holds this 
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obviously does not show that the full 
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normal development of space percep- 
tion is independent of the stimulation 
normally received from a varied envi- 
ronment. 

It is apparently still difficult to es- 

cape from the false dichotomy of an 
extreme nativism versus an extreme 

empiricism. Neither view can be taken 

seriously today. 
D. O. HEBB 

Department of Psychology, 
McGill University, Montreal, Canada 

I must agree with Hebb: the demon- 
stration that a hunman neonate was able 
to turn her eyes to the side on which 

auditory stimulation was produced does 
not in any way exclude the possibility 
that space perception in the human 
adult is greatly influenced by experi- 
ence. But one need not share his opti- 
mism-much as one might wish to- 
about the demise of extreme views. 

In his stimulating The Organization 
of Behavior (Wiley, New York, 1949), 
Hebb himself concludes that all that is 

present perceptually at birth is discrimi- 
nation of the "primitive unity" of fig- 
ures, not their shape or identity as 
distinctive wholes-these, and by impli- 
cation other aspects of adult percep- 
tual performance, are "slowly acquired 
through learning." My little experiment 
demonstrates that, without learning, 
more is present than primitive unity: 
primitive space perception. 

MICHAEL WERTHEIMER 

Department of Psychology, 
University of Colorado, Boulder 

Scientific Consultants 

Your item in "Science and the news" 
on scientific consultants [Science 134, 
1739 (1 Dec. 1961)], their high pay, 
their conflicts of interest, and so on, 
neglects a point. 

The highly paid employees of the 
nonprofit corporations can also be fired 
without regard to Civil Service regula- 
tions. They can be promoted and shuf- 
fled around, likewise. Their work is 
subject to the criticism and approval 
not only of congressional committees 
but of the Service and Civil Service 
employees of the Department of De- 
fense. The impending investigation, so 
long as it avoids excesses and abuses, 
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VERSATILITY OF TECHNIQUE EXPANDED 
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Thin Layer Chromatography Advanced 

With Introduction of Improved 

Variable Thickness Applicator 

Desaga Delivers First New Instruments 
GUARANTEEING Uniform Layers 

by Klaus P. Brinkmann 

Since its commercial 
introduction in the 
United States, by Brink- 
mann, in the fall of 
1960, Thin layer Chro. 

matography has be New Model S-Il--reproduces any layer 
come t~While fe gthickness from l 250De up to 2 mm. 

come the fastes widely grow 
ing analytical method and has been installed in more than 500 
U.S. labo ratories. However, the abel itcy to develop a versatile 
apparatus, to improve it and to provide new accessories to expand 
the application of a technique, is directly related to experience in 
a particular field. 

While the original Desaga apparatus, according to Stahi, has 
become the most widely used equipment, a substantial advance 
over the first adjustable applicator is nowavailable. In addition, a 
number of unique and exclusive accessories are offered for the 
first time. These include: 

1) An improved adjustable applicator-model S-t. This instrument 
permits the user to select and reproduce any layer thickness from 
less than 250 ad up to 2 mm. The novel parallel sliding design 
completely eliminates the possibility of a layer whose thickness 
is not uniform across the entire plate-a problem which is in- 
herent in a variable thickness model unless both sides of the exit 
gate are individually supported for rigidit y and centrally regulated 
by a common thickness control to assure a uniform calibrated 
height. 

2) Removal of layers-a major technological breakthrough in TLC 
now permits the user to remove complete layers from the glass 
plate with our new adhesive film. This technique facilitates preser- 
vation, elution and photometry. 

3) Chamber for small quantities of solvent-a special unit consist- 
ing of a plate holder and liquid chamber permits separations on 
individual plates with a minimum of solvent material. 

4) Utility "kit" for TLC-provides an. inexpensive complete TLC ap- 
paratus for smaller laboratories and occasional requirements. 

5) Pyrex brand glass plates-new high temperature glass plates for 
scorching techniques and for obtaining a high activity stage with 
alumina. 

6) Improved Silica Gel G-now produces even better results through 
manufacturing techniques which result in an even more uniform 
particle size. 

7) New Cellulose Powders-ion exchange and acetylated cellulose 
powders are now available. 

8) New indicator sprays-in aerosol container are now available. 

For complete information and new Bibliography of almost 
300 references, please request "TLC Bulletin #5." 
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Meetings 

Shallow-water Oceanography 

The First Coastal and Shallow-water 
Research Conference, which was sup- 
ported by the National Science Founda- 
tion and the Office of Naval Research 
through grants to Florida State Univer- 
sity, appears to have been a unique 
event for at least two important rea- 
sons. In order to reduce the aggregate 
of individual travel, especially of gradu- 
ate students, and to provide meetings 
of appropriate size and still permit as 
many American students and scientists 
as possible to share the knowledge and 
opinions of foreign participants, the 
conference was convened successively 
on three university campuses. And 
though the conference title was couched 
in broad terms to accommodate the 
interests of other than strictly marine 
aquatic scientists, principal emphasis 
centered in an endeavor that has come 
to be called shallow-water oceanog- 
raphy. To my knowledge this field has 
not been featured before in a confer- 
ence of international or national scope. 
It is evident now, however, that a sig- 
nificant number of investigators wish 
to be identified with this field, but it 
seems likely that no attempts will (or 
should) be made to formalize the 
group. 

There appears to be general agree- 
ment that the domain of shallow-water 
oceanography lies between the point of 
maximum penetration of sea salt into 
river systems and the outer edge of the 
continental shelf. Moreover, even 
though this field has solid academic 
bonds to deep-sea investigation and 
training, it does have in practice special 
interests, techniques, and facility re- 
quirements that cannot be disregarded. 

The conference met at Johns Hopkins 
University from 19 to 21 October, at 
Florida State University from 23 to 25 
October, and at the University of South- 
ern California from 27 to 29 October 
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uate level and the relative merits of the 
institute or department affiliation of an 
oceanographic group with a university. 

The participants were separable into 
two categories: (i) scientists from the 
United States and abroad who received 
special invitations to comprise the 
Traveling Group that attended all re- 
gional meetings, and (ii) the Regional 
Groups, constituted of scientists who, 
for the most part, attended only the 
regional meeting nearest their home 
institutions. The Traveling Group had 
19 members, but only 17 were able to 
complete the circuit. Members of this 
group delivered papers at all three meet- 
ings and thus provided a unifying 
thread. Members of the Traveling 
Group, in addition to the general and 
regional chairmen, were as follows: 
W. W. Anderson, chief, U.S. Bureau of 
Commercial Fisheries Biological Lab- 
oratory, Brunswick, Georgia; J. L. Bar- 
nard, associate director, Beaudette 
Foundation for Biological Research, 
Solvang, California; R. A. Bryson, 
head, department of meteorology, Uni- 
versity of Wisconsin; A. M. Christen- 
sen, Marine Biological Laboratory, 
Elsinore, Denmark; P. E. Cloud, Jr., 
head, department of geology, Univer- 
sity of Minnesota; K. O. Emery, depart- 
ment of geology, University of Southern 
California; G. Gunter, director, Gulf 
Coast Research Laboratory, Ocean 
Springs, Mississippi; J. W. Hedgpeth, 
director, Pacific Marine Station, Dillon 
Beach, California; W. Krauss, Institute 
for Marine Studies, University of Kiel; 
D. F. Leipper, head, Department of 
Meteorology and Oceanography, A & M 
College of Texas; H. Niino, Tokyo 
University of Fisheries; H. T. Odum, 
director, Institute of Marine Science, 
Port Aransas, Texas; W. E. Pequegnat, 
head, department of biological sciences, 
State University of New York, Oyster 
Bay; E. L. Pruitt, chief, Geography 
Branch, Office of Naval Research; R. J. 
Russell, director, Coastal Studies In- 
stitute, Louisiana State University, 
Baton Rouge; and A. Voipio, Marine 
Institute, Helsinki, Finland. 

A total of 586 participants, of whom 
164 were graduate students, registered 
at the three regional meetings; they were 
about equally distributed among the 
three meetings. The breadth of institu- 
tional interest in shallow-water oceanog- 
raphy is demonstrated by the break- 
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municipal laboratories, 6; private lab- 
oratories, 4. 

Federal agencies demonstrated con- 
siderable interest in the conference. 
Representatives of no less than eight 
agencies presented papers. The list of 
these agencies, together with the num- 
ber of papers sponsored by each, is as 
follows: U.S. Geological Survey (sev- 
eral branches), 11; U.S. Coast and 
Geodetic Survey, 3; U.S. Bureau of 
Commercial Fisheries, U.S. Fish and 
Wildlife Service, U.S. Naval Electron- 
ics Laboratory, 2 each; and Office of 
Naval Research (Geography Branch), 
1. In addition, there were representa- 
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tives from the National Science Foun- 
dation, the Atomic Energy Commis- 
sion, other branches of the Office of 
Naval Research, and numerous state 
agencies. 

It is not possible to give here even 
brief descriptions of the 120 different 
papers presented; it is possible, however, 
to give some idea of the coverage, by 
classifying the papers and citing a few 
examples in each category. The papers 
can be divided into three groups, ac- 
cording to the principal emphasis of 
the subject. 

1) Description in broad terms of the 
research and training activities planned 
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or in progress at a given institution. 
Examples here, by title and author, are 
as follows: "Shallow-water research at 
the Chesapeake Bay Institute," D. W. 
Pritchard; "Teacher participation in 
research at the Pacific Marine Station," 
J. W. Hedgpeth; "Marine biological re- 
search in Scandinavia," A. M. Chris- 
tensen; and "Shallow-water oceanog- 
raphy," D. F. Leipper. 

2) Discussion of individual or group 
research projects, or reviews of rela- 
tively narrow areas of research. Exam- 
ples are: "Origin of beach rock," R. J. 
Russell; "A physical control of sublit- 
toral epifaunas," W. E. Pequegnat; 
"Spectra of turbulence and internal 
waves in the Baltic Sea," W. Krauss; 
and "Relation of seaward and landward 
flow of groundwater to the salinity of 
Biscayne Bay," F. A. Kohout. 

3) Description of new techniques or 
instruments applicable to shallow-water 
oceanography. Examples in this cate- 
gory are: "The Savonius Rotor current 
meter," R. D. Gaul; "New instruments 
in use by the U.S. Coast and Geodetic 
Survey," A. C. Poling; "An empirical 
method of determining momentary dis- 
charge of tide-affected streams," S. E. 
Rantz; and "Applications of soil analyt- 
ical techniques to sediments," B. W. 
Nelson. 

One special paper, delivered by L. A. 
Walford, called for establishment of a 
committee to develop a plan for a com- 
prehensive study of the oceanography 
of the Atlantic continental shelf. Such 
a committee was created, and meetings 
have already been scheduled. 

The distribution of the papers among 
the principal subdisciplines of oceanog- 
raphy is of considerable interest. Geol- 
ogy accounted for 33 percent of the 
total, biology for 27 percent, physics 
and meteorology for 17 percent, and 
chemistry for 7 percent; 16 percent 
were truly interdisciplinary. 

The geological papers ranged in scope 
from "Mineralogy of carbonate sedi- 
ments along the western margin of 
Florida Bay" (W. Taft), through "Re- 
cent history of San Quintin Bay, Baja, 
California" (D. S. Gorsline), to "Sedi- 
ments of continental shelves" (K. O. 
Emery). Topics of direct interest to 
biologists were exceedingly diverse; a 
number of the papers dealt with mat- 
ters of economic concern. The major- 
ity were more nearly referable to bio- 
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(B. Elred); "Research on productivity" 
(H. T. Odum); and "Results in benthic 

biology in Southern California" (O. 
Hartman). Physical oceanography and 

meteorology were represented by an 

interesting array of papers, among 
which were "Internal waves" (E. C. 
LaFond) and "Oceanographically ori- 
ented research in the University of 
Wisconsin department of meteorology" 
(R. A. Bryson). Chemists rounded out 
the program by discussing "The dis- 
tribution of silicate in the Baltic" (A. 
Voipio) and "Continuous recording of 

salinity in an estuary" (N. H. Beamer). 
Several other features of the confer- 

ence contributed to its success. At each 

regional meeting there was a banquet, 
open to all participants, followed by a 

special lecture delivered by one of the 

foreign members of the Traveling 
Group. At two conference sites the 

Traveling Group was privileged to 
confer with the university staff on edu- 
cational problems and inspect the facili- 
ties of the host institution the day 
before the plenary sessions. Of con- 
siderable value, also, were the displays 
of oceanographic equipment arranged 
by industrial organizations and the host 
schools. 

When the conference was first en- 

visaged in the form described here, the 

following objectives were set forth: (i) 
to obtain some conception of the num- 
ber of scientists who consider them- 
selves to be engaged in shallow-water 

oceanographic research and training; 
(ii) to review the nature of the work 
in this field currently being carried out; 
(iii) to review methods of sampling, 
observing, and data handling presently 
employed; and (iv) to serve as a stimu- 
lus for future research and training in 
the field. It appears that these objec- 
tives were met quite adequately. We 
can now estimate that the number of 
scientists in the United States who are 
active in this field lies between 200 and 
300. The nature of the current work 
has been only briefly outlined here. 
Soon a more complete survey will be 
available to all interested persons-the 
proceedings volume, scheduled to ap- 
pear early in 1962. In addition to 

approximately 200 abstracts of papers 
devoted to training and research, the 
volume will contain individual reports 
on the conference by members of the 

Traveling Group. It will provide a 
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should be directed to Donn S. Gorsline. 
Written comments received by the 

general chairman since the close of the 
conference have been overwhelmingly 
laudatory. Furthermore, unexpected in- 
terest in holding another meeting has 
been expressed by a large number of 
correspondents. In response to this in- 
terest, tentative plans have been made 
for a single-site conference on the At- 
lantic Coast to be held in the spring of 
1963, possibly with the University of 
Georgia acting as host; this will be fol- 
lowed by a similar meeting at an as yet 
undesignated place on the Pacific Coast, 
in the fall of 1964. 

WILLIS E. PEQUEGNAT 
National Science Foundation, 
Washington, D.C. 

Forthcoming Events 

March 

24-31. Symbolic Languages in Data 
Processing, symp., Rome, Italy. (Secretary, 
Provisional Intern. Computation Center, 
Palazzo degli Uffici, Zona dell'-EUR, 
Rome) 

25-30. National Education Assoc., 
Dept. of Audio-Visual Education, Kansas 
City, Mo. (Chief of Information, Dept. 
of the Army, Washington 25) 

26-27. High Energy Nuclear Physics, 
symp., London, England. (C. C. Butler, 
physics Dept., Imperial College, London, 
S.W.7) 

26-29. Circum-Pacific Petroleum Ex- 
ploration, Amer. Assoc. of Petroleum 
Geologists-Soc. of Economic Paleontol- 
ogists and Mineralogists, annual, San 
Francisco, Calif. (G. B. Oakeshott, State 
Div. of Mines and Geology, Ferry Bldg., 
San Francisco 11) 

26-29. Institute of Radio Engineers, 
intern., New York, N.Y. (E. K. Gannett, 
IRE, 1 E. 79 St., New York 21) 

26-29. Recent Advances in Acarology, 
symp., Ithaca, N.Y. (J. Naegele, Dept. of 
Entomology, Cornell Univ., Ithaca) 

26-20. World Meteorological Organiza- 
tion, Commission for Synoptic Meteorol- 
ogy, Washington, D.C. (WMO, 41, Ave- 
nue Giuseppe Motta, Geneva, Switzer- 
land) 

27-29. American Physical Soc., Div. 
of High-Polymer Physics, Baltimore, Md. 
(H. D. Keith, Bell Telephone Labora- 
tories, Murray Hill, N.J.) 

27-29. American Power Conf., Amer- 
ican Soc. of Mechanical Engineers, Chi- 
cago, Ill. (A. B. Conlin, Jr., ASME, 29 
W. 39 St., New York 18) 

27-30. Cellular Basis and Aetiology of 
the Late Somatic Effects of Ionizing Ra- 
diations, symp., Iondon, England. (P. 
Alexander, Chester Beatty Inst., Inst. of 
Cancer Research, Royal Cancer Hospital, 
Fulham Rd., London, S.W.3) 
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28-29. Engineering Aspects of Magneto- 
hydrodynamics, symp., Rochester, N.Y. 
(G. W. Sutton, Massachusetts Inst. of 
Technology, Room 3-254, Cambridge 
39) 

29-30. Electron Beam Symp., annual, 
Boston, Mass. (Dr. Bakish, c/o Alloyd 
Electronics Corp., 35 Cambridge Pkwy., 
Cambridge 42, Mass.) 

29-31. Kappa Delta Pi, Lafayette, Ind. 
(E. I. F. Williams, 238 E. Perry St., 
Tiffin, Ohio) 

30-1. American Psychosomatic Soc., 
annual, Rochester, N.Y. (S. Wolf, APS, 
265 Nassau Rd., Roosevelt, N.Y.) 

30-1. American Soc. for the Study of 
Sterility, annual, Chicago, Ill. (Scientific 
Liaison Office, Natl. Research Council, 
Sussex Dr., Ottawa, Ont., Canada) 

April 

1-3. International College of Surgeons, 
Las Vegas, Nev. (Secretary, ICS, 1516 
Lake Shore Dr., Chicago 10, Ill.) 

1-4. American Radium Soc., annual, 
New York, N.Y. (C. G. Stetson, Dept. of 
Radiology, Englewood Hospital, Engle- 
wood, N.J.) 

1-6. American Soc. of Abdominal Stir- 
geons, clinical congr., Chicago, Ill. (B. F. 
Alfano, ASAS, 663 Main St., Melrose 76, 
Mass.) 

2-5. American College of Obstetricians 
and Gynecologists, Chicago, Ill. (Chief of 
Information, Dept. of the Army, Wash- 
ington 25) 

2-5. Instrument Soc. of America, instru- 
ment-automation conf. and exhibit, Pitts- 
burgh, Pa. (W. H. Kushnick, ISA, 313 
Sixth Ave., Pittsburgh 22) 

2-13. Photogrammetry Week, Munich, 
Germany. (H. Bischoff, Zeiss-Aerotopog- 
raph G.M.P.H., Ismaniger Str. 57, Mun- 
ich 27) 

3-5. Organic, Inorganic, and Physical 
Chemistry, symp., annual, Chemical Soc., 
Sheffield, England. (General Secretary, 
Burlington House, London; W.I, England) 

3-5. Plasma Sheath, symp., Boston, 
Mass. (C. Ellis, Air Force Electronics Re- 
search Directorate (CRRD), L. G. Han- 
scom Field, Mass.) 

3-6. Society of Automotive Engineers, 
natl. aeronautic, production forum and en- 
gineering display, New York, N.Y. (R. W. 
Crory, SAE, 485 Lexington Ave., New 
York 17) 

3-7. Inter-American Nuclear Energy 
Commission, Mexico City, Mexico. 
(IANEC, Pan American Union, Washing- 
ton 6) 

4-6. Institute on Rehabilitation of the 
Mentally Ill, New York, N.Y. (B. J. Black, 
Altro Health and Rehabilitation Services, 
Inc., New York) 

4-6. Physics of Graphite-Moderated Re- 
actors, symp., Bournemouth, England. 
(Inst. of Physics and the Physical Soc., 47 
Belgrave Sq., London, S.W.1, England) 

4-6. Short Run Production Techniques, 
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and Manufacturing Engineers, Mexico 
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cine, annual, Philadelphia, Pa. (S. 0. Kras- 
noff, ASIM, 3410 Geary Blvd., San Fran- 
cisco 18, Calif.) 

6-8. Association of Clinical Scientists, 
Chicago, Ill. (R. P. MacFate, 323 North- 
wood Rd., Riverside, Ill.) 

6-8. Biological Photographic Assoc., 
midwestern sectional, Des Moines, Iowa. 
(BPA, 551 W. Grant Place, Chicago 
14, Ill.) 

7. New Jersey Acad. of Science, annual, 
West Long Branch. (H. L. Silverman, 
NJAS, 361 Highland Ave., Newark 4, N.J.) 

7. New Mexico Acad. of Science, So- 
corro. (K. G. Melgaard, P.O. Box 546, 
Mesilla Park, N.M.) 

7. Paleontological Research Institution, 
Ithaca, N.Y. (R. Harris, PRI, 109 Dear- 
born PI., Ithaca) 

7-9. Impact of Physical Metallurgy on 
Technology, symp., San Carlos de Bari- 
loche, Argentina. (J. A. Sabato, National 
Atomic Energy Commission, Avda. Liber- 
tador General San Martin 8250, Buenos 
Aires, Argentina) 

9-10. Chemical and Petroleum Instru- 
mentation Symp., natl., Instrument Soc. of 
America, Wilmington, Del. (C. W. Sand- 
ers, E. I. du Pont de Nemours & Co., 
Louviers Bldg., Newark, Del.) 

9-12. Aerospace Medical Assoc., annual, 
Atlantic City, N.J. (W. J. Kennard, c/o 
Washington National Airport, Washington, 
D.C.) 

9-12. American Acad. of General Prac- 
tice, annual, Las Vegas, Nev. (AAGP, 
Volker Blvd., Kansas City 12, Mo.) 

9-12. International Feigl Symp. on Ana- 
lytical Chemistry, Birmingham, England. 
(M. L. Richardson, c/o John & E. Sturge 
Ltd., Lifford Chemical Works, Kings Nor- 
ton, Birmingham 30) 

9-13. American College of Physicians, 
Philadelphia, Pa. (Chief of Information, 
Dept. of the Army, Washington 25) 

9-13. American Welding Soc., annual, 
Cleveland, Ohio. (F. L. Plummer, AWS, 
33 W. 39 St., New York 18) 

9-13. Greater New York Safety Coun- 
cil, annual regional convention and ex- 
position, New York, N.Y. (A. F. Fuller, 
Aetna Insurance Co., 161 Millburn Ave., 
Millburn, N.J.) 

9-13. Inter-American Symp. on the 
Peaceful Application of Nuclear Energy, 
Mexico City, Mexico. (J. D. Perkinson, Jr., 
Inter-American Nuclear Energy Commis- 
sion, c/o Pan American Union, Washing- 
ton 6) 

9-13. International Soc. for Fat Re- 
search, London, England. (Soc. of Chem- 
ical Industry, 14 Belgrave Sq., London, 
S.W.1) 

9-13. Physiology, Behavior, and Ecol- 
ogy of Orthoptera in Relation to Meta- 
morphosis, intern, colloquium, Paris, 
France. (F. 0. Albrecht, Laboratory of 
Natural Evolution, Natl. Scientific Re- 
search Center, 16 rue Pierre Curie, Paris) 

9-14. Nutritional Absorption in Vege- 
tables, intern. symp., Pisa, Italy. (Instituto 
di Chimica Agraria, Universith degli Studi 
di Pisa, Via S. Michele degli Scalzi, 2, 
Pisa) 
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10-12. American Industrial Health 
Conf., Chicago, Ill. (M. E. Fairbank, 
Eastman Kodak Co., Rochester 4, N.Y.) 

10-13. European Symp. on Size Reduc- 
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Engineering-Processing Technology Soc., 
Frankfurt am Main, Germany. (Verfahren- 
technische Gesellschaft im V.D.I., Rhein- 
gau-Allee 25, Frankfurt am Main 7) 

10-14. International Conf. on Stress 
Analysis, Paris, France. (Secretary, 10, rue 
Vauquelin, Paris 5e) 

11-13. Institute of Environmental Sci- 
ences, annual meeting and equipment ex- 
position, Chicago, Ill. (J. P. Monroe, Lear, 
Inc., Grand Rapids, Mich.) 

11-13. Institute of Radio Engineers, 
southwest conf. and electronic show, Hous- 
ton, Tex. (IRE, 1 E. 79 St., New York 21) 

12. Symposium on Non-Conventional 
Nuclear-Engineering Lubricants and Bear- 
ing Materials, symp., London, England. 
(Institution of Mechanical Engineers, 1 
Birdcage Walk, London, S.W.1) 

12-13. Histochemical Soc., annual, At- 
lantic City, N.J. (M. Wachstein, St. Cath- 
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(Institution of Mechanical Engineers, 1 
Birdcage Walk, London, S.W.1) 

12-13. Histochemical Soc., annual, At- 
lantic City, N.J. (M. Wachstein, St. Cath- 

erine's Hospital, Bushwick Ave., Brooklyn 
6, N.Y.) 

12-13. International Assoc. for Dental 
Research, British Div., annual, Sheffield, 
England. (C. H. Tonge, c/o Dept. of Anat- 
omy, King's College Medical School, New- 
castle-upon-Tyne, England) 

12-14. Association of Southeastern Bi- 
ologists, Wake Forest, N.C. (H. J. Bennett, 
Dept. of Zoology, Louisiana State Univ., 
Baton Rouge 3) 

12-14. Experimental Arithmetic, symp., 
American Mathematical Soc., Chicago, Ill. 
(N. C. Metropolis, Inst. for Computer Re- 
search, Univ. of Chicago, Chicago) 

13-14. American Soc. for Artificial In- 
ternal Organs, annual, Atlantic City, N.J. 
(E. C. Peirce, II, ASAIO, 514 W. Church 
Ave., Knoxville 1, Tenn.) 

13-14. Iowa Acad. of Science, Waverly. 
(P. F. Romberg, Iowa State Univ., Ames) 
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13-14. Nebraska Acad. of Sciences, 
Lincoln. (C. B. Schultz, Univ. of Nebraska, 
Lincoln 8) 

13-15. Alabama Acad. of Science, Inc., 
Troy. (W. B. DeVall, Forestry Dept., Au- 
burn Univ., Auburn, Ala.) 

13-15. American Assoc. for Cancer Re- 
search, annual, Atlantic City, N.J. (H. J. 
Creech, Inst. for Cancer Research, Fox 
Chase, Philadelphia 11, Pa.) 

13-19. Federation of American Societies 
for Experimental Biology, Atlantic City, 
N.J. (M. 0. Lee, 9650 Wisconsin Ave., 
Washington 14) 

14-16. Kinetics, Equilibria, and Per- 
formance of High Temperature Systems, 
2nd conf., Los Angeles, Calif. (G. S. Bahn, 
16902 Bollinger Dr., Pacific Palisades, 
Calif.) 

14-19. American Inst. of Nutrition, At- 
lantic City, N.J. (A. E. Schaefer, Bldg. 
16-A, Natl. Institutes of Health, Bethesda 
14, Md.) 

14-19. American Soc. of Biological 
Chemists, Inc., Atlantic City, N.J. (F. W. 
Putnam, Dept. of Biochemistry, Univ. of 
Florida College of Medicine, Gainesville) 

15-18. American College Personnel 
Assoc., Chicago, Ill. (B. A. Kirk, Counsel- 
ing Center, Univ. of California, Berkeley) 

15-18. National Education Assoc., 
Council of Mathematics Teachers, San 
Francisco, Calif. (Chief of Information, 
Dept. of the Army, Washington 25) 

16-18. Flight Test Instrument Symp., 
intern., Cranfield, England. (College of 
Aeronautics, Cranfield) 

16-18. Reactor Safety and Hazards 
Evaluation Techniques, symp., Vienna, 
Austria. (Intern. Atomic Energy Agency, 
11 Kaerntnerring, Vienna 1) 

16-18. Spins and Phonons, conf., Bristol, 
England. (P. M. Llewellyn, H. H. Sills 
Physics Laboratory, Royal Fort, Bristol 8) 

16-19. American Personnel and Guid- 
ance Assoc., annual, Chicago, Ill. (J. Fish- 
bein, Science Research Associates, 259 E. 
Erie St., Chicago 11) 

16-19. Interactions between Mathemat- 
ical Research and High-Speed Computing, 
symp., American Mathematical Soc.-As- 
soc. for Computing Machinery, Atlantic 
City, N.J. (E. Pitcher, AMS, 190 Hope St., 
Providence 6, R.I.) 

16-19. Paleoclimatology and Paleoped- 
ology, symp., International Soc. for Plant 
Geography and Ecology, Stolzenau, Ger- 
many. [R. Tiixen, Intern. Vereinigung fur 
Vegetationskunde, Stolzenau (Weser)] 

16-19. Vacuum Ultraviolet Radiation 
Physics, intern. conf., Los Angeles, Calif. 
(G. L. Weissler, Univ. of Southern Cali- 
fornia, Los Angeles 7) 

16-20. American Physiological Soc., At- 
lantic City, N.J. (R. G. Daggs, APS, 9650 
Wisconsin Ave., Washington 14) 

16-20. American Soc. for Pharmacology 
and Experimental Therapeutics, Atlantic 
City, N.J. (H. G. Mandel, George Wash- 
ington Univ. School of Medicine, 1337 H 
St., NW, Washington 5) 

17-18. Conference on Permafrost, Ot- 
tawa, Ont., Canada. (R. J. E. Brown, Div. 
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17-20. International Mineralogical As- 
soc., Washington, D.C. (D. J. Fisher, Dept. 
of Geology, Univ. of Chicago, Chicago 
37, 11.) 
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FACTS 
on "C.P." clean glassware 
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A complete report plus technical data based on three 
years of research, on Haemo-Sol, the cleanser specifically 
formulated for precsion laboratory glassware 
and apparatus, including metals, rubber and plastics. 
Write today for booklet and free samtples c e 
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THE MASTER INSTRUMENT-whenever the end product 
of instrumental analysis calls for density or spatial 
measurements with utmost precision. 

AN IMPORTANT CONCEPT is being born or proved whenever the 
J.L.C. Microdensitometer is in use. Every decade or so other great 
instruments are developed which directly pioneer in new areas of 
science-spectroscopy, X-ray diffraction, electron microscopy, 
ultracentrifugation, electrophoresis, interferometry-and all feed 
data and specimens to the insatiable microdensitometer . .. In 
1954 the first J.L.C. Microdensitometers were installed in key re- 
search laboratories in England. By 1962 hundreds were in use 
throughout the world in outstanding universities, industrial labora- 
tories, hospitals, and government research centers. . . . For an 
explanation of how the J.L.C. Microdensitometer functions and 
what it may do for you, send for booklet SP-MDM. 

unique among the world's densitometers for. 

* Relative & Absolute Density * Direct Record and Specimen 
Measurements Linkage 

* Direct High-Speed * View of Specimen During 
Recording Scanning 

* Independence of Daylight * Interchangeable Optics 
* Ease of Maintenance * Calibrated Controls 

Installation 
and instruction 
included in price. 
Inquiries on special 
applications invited. 

Guaranteed 
Service 

*Wide Range of Accessories Includes Polar Table, Automatic 
Integrator, Fine Focus Control and Fine Control of Specimen, 
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Cryotainer? 
HANDLES LIQUID OXYGEN, 
NITROGEN AND ARGON 
Rolls from Room-to-Room and 
Laboratory-to-Laboratory 

a Have a larger, more convenient 
supply of liquid always available, 
with this big 200-liter (54-gal.) 
R&K Cryotainer. Reduces storage 
space, handling time, inventory 
control, frequency of orders. Fully 
meets ASME and ICC specs- 
backed by 10 years of top-flight 
engineering know-how in the cryo- 
genic field. Width 32", Height 67", 
Weight 400 Ibs. 

r Crgotainer SPECIFICS 
Models from 54 to 2,000 gal, capacity. 
Choice of mounting options. 
Vacuum and powder insulated-low 
evaporation rate, low vacuum loss. 
Complete self-pressurizing - no lift- 
ing, pouring, tilting, Simpler, more 
economical transfers. 
Positive 2-way pressure relief 
protection. 
All units factory tested before 
shipment. 

" Write today for complete specifi- 
cations and prices. 
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17-20. Sector-Focused Cyclotrons, conf., 
Los Angeles, Calif. (B. T. Wright, Dept. 
of Physics, Univ. of California, Los An- 
geles 24) 

18-20. American Inst. of Electrical En- 
gineers, Fort Wayne, Ind. (R. S. Gardner, 
AIEE, 33 W. 39 St., New York 18) 

18-20. Information Retrieval in Action, 
conf., Cleveland, Ohio. (Center for Docu- 
mentation and Communication, Western 
Reserve Univ., 10831 Magnolia Dr., Cleve- 
land 6) 

18-28. World Seed Congr., Rome, Italy. 
(Intern. Agency Liaison Branch, Office of 
the Director General, Food and Agricul- 
ture Organization of the U.N., Viale delle 
Terme di Caracalla, Rome) 

19. Southern California Acad. of Sci- 
ences, Los Angeles. (G. Sibley, Los An- 
geles County Museum, 900 Exposition 
Blvd., Los Angeles 7) 

19-20. Southern Municipal and Indus- 
trial Waste Conf., Chapel Hill, N.C. (Dept. 
of Sanitary Engineering, Univ. of North 
Carolina, Box 899, Chapel Hill) 

19-21. Southern Soc. for Philosophy 
and Psychology, Memphis, Tenn. (D. R. 
Kenshalo, Dept. of Psychology, Florida 
State Univ., Tallahassee) 

20-22. Czechoslovak Soc. of Arts and 
Sciences in America, 1st natl. congr., 
Washington, D.C. (M. Rechcigl, Jr., 1703 
Mark Lane, Rockville, Md.) 

21. Pennsylvania Acad. of Science, 
Pittsburgh. (K. B. Hoover, Messiah Col- 
lege, Grantham, Pa.) 

21-21 Oct. World's Fair of Science, 
Century 21 Exposition, Seattle, Wash. (J. 
Rockey, c/o Seattle World's Fair, Seattle) 

22-26. Association of American Geog- 
raphers, Miami Beach, Fla. (M. F. Burrill, 
AAG, 1785 Massachusetts Ave., NW, 
Washington, D.C.) 

23-25. Canadian Inst. of Mining and 
Metallurgy, annual, Ottawa, Ont. (C. 
Gerow, CIMM, 1117 St. Catherine St., 
W. Montreal 2, Quebec, Canada) 

23-25. Meteorological Uses of Rockets 
and Satellites, symp., Washington, D.C. 
(World Meteorological Organization, 41, 
Avenue Giuseppe Motta, Geneva, Switzer- 
land) 

23-25. Pan American Congr. of Gastro- 
enterology, New York, N.Y. (C. A. Flood, 
180 Fort Washington Ave., New York 32) 

23-26. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, APS, Colum- 
bia Univ., New York 27) 

23-27. International Conf. on Palynol- 
ogy, Tucson, Ariz. (G. 0. W. Kremp, 
Geochronology Laboratories, Univ. of 
Arizona, Tucson) 

23-5. Television Arts and Sciences, 
intern. symp. and festival, Montreux, 
Switzerland. (Intern. Television Symp., 8, 
Grand-Rue, Montreux) 

24-25. Managing Petroleum and Petro- 
chemical Operations, conf., San Antonio, 
Tex. (J. Harmon, Southwest Research Inst., 
8500 Culebra Rd., San Antonio 6) 

24-26. Building Research Inst., spring 
conf., Washington, D.C. (M. C. Coon, Jr., 
BRI, 2101 Constitution Ave., NW, Wash- 

17-20. Sector-Focused Cyclotrons, conf., 
Los Angeles, Calif. (B. T. Wright, Dept. 
of Physics, Univ. of California, Los An- 
geles 24) 

18-20. American Inst. of Electrical En- 
gineers, Fort Wayne, Ind. (R. S. Gardner, 
AIEE, 33 W. 39 St., New York 18) 

18-20. Information Retrieval in Action, 
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mentation and Communication, Western 
Reserve Univ., 10831 Magnolia Dr., Cleve- 
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of 

Iiillipore? 
Filters 

RED CELL FILTRATION 
AND THE PATHOGENESIS 

OF CERTAIN HEMOLYTIC ANIMALS 

Sickled and anti-A agglutinated red cells were 
selectively removed from suspensions of mixed 
normal and abnormal red cells utilizing on SM 
Millipore filter under pressure. Only with 
rouleaux-producing agents present were red 
cells coated with Rh agglutinin, red cells from 
hemolytic anemic patients retained at low per- 
fussion pressures. Authors discuss results in 
relation to red cell sequestration in vivo. 

Jandl, J. H.. 1961 
Blood, 18:133-148, August 

. .... ..... 

Millipore? filters are available in eleven pore- 
size grades from 5/.t down to 10 m/. They retain 
on their surfaces all particles larger than rated 
pore size. 
When writing for technical information please 
state your fields of interest. 
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Over 300 New Reagents for 
Medical Research and Biochemical Testing 
Over 300 New Reagents for 
Medical Research and Biochemical Testing 

Trimethylamine Sulfur Trioxide 
Sulfonating agent 

5-Bromoindoxyl acetate 
Esterase 

2-Hydroxy-3-Naphthaldehyde 
Amino groups 

Fluorescein Isothiocyanate 
Fluorescence microscopy 

Nitro BT? 
Dehydrogenase 

2-[4-Hydroxybenzeneazo] benzoic acid 
Albumen in plasma 

LNA?, Leucine Amino Peptidase Substrate 
Liver function test 

PAM Iodide, PAM Chloride 
Anti-cholinergic agent 

6-Bromo-2-Naphthyl--3-D-Glucuronide 
B-Glucuronidase 

1, 4-Naphthoquinone Sulfonate, Potassium 
Creatinine 

Carbonaththoxy Choline Chloride 
Choline esterase 

DDD, [2,2-Dihydroxy-6,6-Dinaphthyl 
Disulfide] 

Sulfhydryl groups 
Tetrazolium Salts 

Enzyme systems 

Write for catalog SD-32 today. 
Custom Syntheses Invited. 
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25. Rocket Propulsion, symp., Cranfield, 
Bletchley, England. (Secretary, British In- 
terplanetary Soc., 12 Bessborough Gardens, 
London, S.W.1, England) 

25-27. International Federation of As- 
sociations of Textile Chemists and Color- 
ists, annual, Amsterdam, Netherlands. (J. 
Boulton, Dean House, 19, Piccadilly, 
Bradford 1, Yorks, England) 

25-27. Present Status and Future Pros- 
pects of Television and Motion Picturee as 
Media for Medical Education, intern. conf., 
Milan, Italy. (L. L. Leveridge, Medical 
Television Unit, New York Univ. Medical 
Center, 550 First Ave., New York 16) 

25-27. Pulp and Paper Instrumentation 
Symp, natl., Jacksonville, Fla. (L. G. 
Good, Systems Service Corp., P.O. Box 
952, Charlotte, N.C.) 

27-28. Idaho Acad. of Science, annual, 
Moscow. (L. M. Stanford, College of 
Idaho, Caldwell) 

27-29. Oklahoma Acad. of Science, 
Woodward. (A. D. Buck, Northern Okla- 
homa Junior College, Tonkawa) 

27-29. West Virginia Acad. of Science, 
Bethany. (J. D. Draper, Dept. of Chem- 
istry, West Virginia Univ., Morgantown) 

28. Mississippi Acad. of Sciences, Inc., 
Jackson. (C. Q. Sheely, Mississippi State 
Univ., State College) 

29-2. International Acad. of Pathology- 
American Assoc. of Pathologists and 
Bacteriologists, Montreal, Canada. (F. K. 
Mostofi, c/o Armed Forces Inst. of Pathol- 
ogy, Washington 25) 

29-2. National Workshop on Aging, 
American Home Economics Assoc., La- 
fayette, Ind. (A. J. Bricker, AHEA, 1600 
20th St., NW, Washington 9) 

29-3. American Ceramic Soc., annual, 
New York, N.Y. (C. S. Pearce, ACS, 4055 
N. High St., Columbus 14, Ohio) 

30-1. International Acad. of Pathology, 
annual, Montreal, Canada. (M. Davis, In- 
tersociety Committee on Pathology Infor- 
mation, 1785 Massachusetts Ave., NW, 
Washington 6) 

30-1. International Acetylene Assoc., 
annual, Toronto, Canada. (L. Matthews, 
30 E. 42 St., New York 17) 

30-2. American Soc. of Mechanical 
Engineers, Design Engineering Div., Phil- 
adelphia, Pa. (A. B. Conlin, Jr., ASME, 
29 W. 39 St., New York 18) 

30-2. Association of Iron and Steel 
Engineers, Detroit, Mich. (T. J. Ess, AISE, 
1010 Empire Bldg., Pittsburgh 22, Pa.) 

30-2. Instrumental Methods of Analysis, 
natl. symp., Instrument Soc. of America, 
Pittsburgh, Pa. (E. E. Buckston, Works 
Engineering Dept., Union Carbide Chem- 
icals Co., P.O. Box 8004, S. Charleston 
3, W.Va.) 

30-2. Role of Food in World Peace, 
intern. symp., Columbus, Ohio. (R. M. 
Kottman, College of Agriculture, Ohio 
State Univ., Columbus 10) 

30-3. Mid-America Spectroscopy, an- 
nual symp., Soc. for Applied Spectroscopy, 
Chicago, Ill. (J. R. Ferraro, Argonne, 
Natl. Laboratory, 9700 S. Cass Ave., 
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30-3. Mid-America Spectroscopy, an- 
nual symp., Soc. for Applied Spectroscopy, 
Chicago, Ill. (J. R. Ferraro, Argonne, 
Natl. Laboratory, 9700 S. Cass Ave., 
Argonne, I11.) 

30-4. Compressed Air and Hydraulics, 
intern. conf. and exhibition, London, Eng- 
land. (W. G. H. Chesher, c/o John Trun- 
dell and Partners Ltd., St. Richard's House, 
Eversholt St., London, N.W.1) 
16 MARCH 1962 
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This precise measuring technique was 
invented at Ferranti and is covered by 
U.S. patents. It is used in many scientific 
applications including evaluation of 
bubble chamber photographs, aerial and 
other film analysis, photogrammetry, 
spectrum analysis, remote measurement 
of radioactive specimens and the auto- 
matic setting of X-ray and neutron 
diffractometers. 
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The equipment provides: 
* ACCURACIES TO 1 MICRON 
* VISUAL DISPLAY OF COUNT 
* BUILT-IN STORAGE 
* BUILT-IN ERROR CHECKING 
* READ-OUT FACILITIES 
(Hard Copy, Punched Tape or Punched Card) 

The measuring elements are 
readily integrated with the me- 
chanical motions to provide a 
completely independent refer- 
ence, unaffected by backlash or 
wear and capable of high slew- 
ing rates. 
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EVAPORATE MULTIPLE FRACTION CUTS DIRECTLY 
FROM TEST TUBES IN 10-20 MINUTES! 

ROTARY 
EVA P O-MIX 

FEATURES 
? Internal variable voltage transformer con- 

trols vibration rote. ac u 

* Connects to efficient water aspirator as 
vacuum source. 

? Automotic thermoregulotor controls tem- 
peroture of water both. 

* Controlled circular vibration creates deep 
swirling to prevent "bumping" during 
heating under vacuum. 

With the Rotary Evapo-Mix it is possible to achieve in a single test-tube evaporation 
rates for water of 1.0 ml/min; ethanol, 4.2 ml/min; methanol, 4.5 ml/min; ethyl ace- 
tate, 7.2 ml/min; and for acetone 10.0 ml/min., with all 10 test tubes attached, 
evaporation decreases approximately 25%. 
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Price complete.......... $436.00 
Request Bulletin 53-2100 for complete details. 
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30-4. Society of Motion Picture and 
Television Engineers, annual, Los Angeles, 
Calif. (H. Teitelbaum, SMPTE, 55 W. 42 
St., New York 36) 

30-5. Automobile Technical Congr., 
intern., London, England. (Automobile 
Div., Institution of Mechanical Engineers, 
1 Birdcage Walk, London, S.W.1) 

May 

1-3. Biologistics for Space Systems, 
symp. and workshop, Dayton, Ohio. (Col. 
A. I. Karstens, Aerospace Medical Re- 
search Laboratories, Aeronautical Sys- 
tems Div., Wright-Patterson AFB, Ohio) 

1-3. Joint Computer Conf., San Fran- 
cisco, Calif. (R. I. Tanaka, Computer 
Systems-Logical Design, Lockheed Mis- 
siles & Space Co., Palo Alto, Calif.) 

1-4. Conference on Radiodiagnosis and 
Radiotherapy, Southern Rhodesia. (P. E. 
S. Palmer, P.O. Box 958, Bulawayo, 
Southern Rhodesia) 

1-4. Gamma Alpha Graduate Scientific 
Fraternity, St. Paul, Minn. (W. T. Keeton, 
Dept. of Entomology, Cornell Univ., 
Ithaca, N.Y.) 

2. International Symp. on Crop Pro- 
tection, Ghent, Belgium. (I. J. Van den 
Brande, Institut Agronomique de l'Etat, 
Coupure Gauche 233, Ghent) 

2-3. Iron and Steel Inst., annual, 
London, England. (ISI, 4 Grosvenor Gar- 
dens, London, S.W.I) 

2-4. American Assoc. of Pathologists 
and Bacteriologists, annual, Montreal, 
Canada. (Intersociety Committee on 
Pathology Information, 1785 Massachu- 
setts Ave., NW, Washington 6) 

2-4. European Corrosion Conf., Paris, 
France. (Societe de Chimie Industrielle, 
28, rue St. Dominique, Paris 7") 

2-4. Institute of Management Sciences, 
Toronto, Canada. (T. Fabian, c/o Mathe- 
matica, 76 Nassau St., Princeton, N.J.) 

2-5. Air Force Systems Command 
Management Conf., Monterey, Calif. 
(Office of Information, AFSC, Andrews 
AFB, Washington 25) 

2-5. Midwestern Psychological Assoc., 
Chicago, Ill. (D. R. Meyer, 1314 Kinnear 
Rd., Columbus 12, Ohio) 

2-5. National Science Fair-International, 
Seattle, Wash. (Science Service, 1719 N 
St., NW, Washington 6) 

2-6. Film Techniques, conf., Budapest, 
Hungary. (Hungarian Soc. of Optics, 
Acoustics and Film Techniques, Szabad- 
sag ter 17, Budapest V) 

2-8. Space Science Symp., intern., 
Washington, D.C. (Secretary, Committee 
on Space Research, 28 Nieuwe School- 
straat, The Hague, Netherlands) 

3. Electronic Marketing Seminar, in- 
tern., San Diego, Calif. (E. T. Clare, 
Cohu Electronics, Inc., Box 623, San 
Diego) 

3-4. Human Factors in Electronics, in- 
tern. congr., Long Beach, Calif. (C. Hop- 
kins, Hughes Aircraft Co., Culver City, 
Calif.) 

3-5. Institute of Hospital Administra- 
tors, annual, Cardiff, Wales, England. 
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kins, Hughes Aircraft Co., Culver City, 
Calif.) 

3-5. Institute of Hospital Administra- 
tors, annual, Cardiff, Wales, England. 
(J. F. Milne, 75 Portland PI., London, 
W.1) 

3-5. Kansas Acad. of Science, Pitts- 
burgh. (G. A. Leisman, Dept. of Biology, 
Kansas State Teachers College, Emporia) 

3-5. Ohio Acad. of Science, Toledo. 
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(G. W. Burns, 505 King Ave., Columbus 
1, Ohio) 

3-5. Society for American Archaeology, 
Tucson, Ariz. (J. B. Wheat, Univ. of 
Colorado Museum, Boulder) 

3-5. University Computing Centres, 
intern. conf., Mexico, D.F., Mexico. (Cen,- 
tro Electr6nico de Calculo, Universidad 
Nacional Autonoma de Mexico, Mexico, 
D.F.) 

4. North Carolina Acad. of Science, 
Winston-Salem. (J. A. Yarbrough, Mere- 
dith College, Raleigh, N.C.) 

4-5. Colorado-Wyoming Acad. of Sci- 
ence, Greeley, Colo. (R. G. Beidleman, 
Zoology Dept., Colorado College, Colo- 
rado Springs) 

4-5. Minnesota Acad. of Science, an- 
nual, Winona. (J. P. Emanuel, 206 E. 
Howard, Winona) 

4-5. North Dakota Acad. of Science, 
Fargo. (B. G. Gustafson, Box 573, Union 
Station, Grand Forks, N.D.) 

4-5. Population Assoc. of America, 
Madison, Wis. (K. B. Mayer, Dept. of 
Sociology and Anthropology, Brown Univ., 
Providence, R.I.) 

4-5. South Dakota Acad. of Science, 
Vermillion. (T. Van Bruggen, Dept. of 
Botany, Univ. of South Dakota, Vermil- 
lion) 

4-6. Protides of the Biological Fluids, 
colloquim, Bruges, Belgium. (H. Peeters, 
Sint Jans Hospitaal, Bruges) 

4-6. Wisconsin Acad. of Sciences, Arts 
and Letters, La Crosse. (T. J. McLaughlin, 
Univ. of Wisconsin, 3203 N. Downer 
Ave., Milwaukee 11) 

5-6. Academy of Psychoanalysis, an- 
nual, Toronto, Canada. (J. H. Merin, 125 
E. 65 St., New York 21) 

5-6. Society of Biological Psychiatry, 
annual, Toronto, Canada. (G. N. Thomp- 
son, 2010 Wilshire Blvd., Los Angeles 
57, Calif.) 

5-7. International Congr. of Medical 
Laboratory Technologists, Cologne, Ger- 
many. (M. Gesunsheitsverwaitung, Intern. 
Assoc. of Medical Laboratory Technol- 
ogists, Cologne) 

6-9. Bockus Alumni Intern. Soc. of 
Gastroenterology, annual, Geneva, Switz- 
erland. (J. L. A. Roth, Graduate Medical 
Bldg., Suite 302, 419 S. 19 St., Phila- 
delphia 46, Pa.) 

6-9. National Power Instrumentation 
Symp., Fort Worth, Tex. (C. W. Macune, 
Westronics, Inc., 3605 McCart, Fort 
Worth 10) 

6-10. American Soc. for Microbiology, 
annual, Kansas City, Mo. (P. Gerhardt, 
Dept. of Bacteriology, Univ. of Michigan, 
Ann Arbor) 

6-10. Electrochemical Soc., annual, 
Los Angeles, Calif. (R. K. Shannon, 1860 
Broadway, New York 23) 

6-10. French Soc. of Ophthalmology, 
Paris. (M. A. Dollfus, FSO, 27, rue du 
Faubourg-Saint-Jacques, Paris 16") 

6-12. World Congr. of Gastroenterol- 
ogy, Munich, Germany. (G. A. Martini, 
Martinstr. 52, Hamburg 20, Germany) 
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nual, New Orleans, La. (W. O. Lundberg, 
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or hemoglobin-haptoglobin complexes): (1) slow beta 1 lipoprotein; (2) slow alpha 2 
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Disc Electrophoresis, the remarkably powerful new technique that is 
now creating analytical breakthroughs in a wide variety of protein 
separations. For instance: 
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* 26 in neurospora 
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Hormel Inst., Univ. of Minnesota, 801 
16 Ave., NE, Austin) 

7-9. Implications of Organic Peroxides 
in Radiobiology, intern. symp., Argonne, 
Ill. (R. N. Feinstein, Div. of Biological 
and Medical Research, Argonne Natl. 
Laboratory, Argonne) 

7-9. National Watershed Congr., an- 
nual, Columbus, Ohio. (C. R. Gutermuth, 
Wildlife Management Inst., Washington, 
D.C.) 

7-11. American Psychiatric Assoc., 
Toronto, Canada. (C. H. H. Branch, 156 
Westminster Ave., Salt Lake City, Utah) 

7-11. American Soc. of Tool and Man- 
ufacturing Engineers, annual convention 
and tool exposition, Cleveland, Ohio. (A. 
Cervenka, Vanderbilt Blvd., Oakdale, 
N.Y.) 

7-11. Radiation Damage in Solids and 
Reactor Materials, symp., Intern. Atomic 
Energy Agency, Venice, Italy. (IAEA, 11 
Karntner Ring, Vienna 1, Austria) 

7-11. Society of Photographic Scientists 
and Engineers, annual, Boston, Mass. (E. 
S. Cobb, Box 1609, Main Post Office, 
Washington, D.C.) 

7-12. International Conf. of Marine 
Engineers, London, England. (Inst. of Ma- 
rine Engineers, Memorial Bldg., 76 Mark 
Lane, London, E.C.3) 

7-12. International Seed Testing Assoc., 
annual congr., Lisbon, Portugal. (A. F. 
Schoorel, ISTA, Binnenhaven 1, Wagenin- 
gen, Netherlands) 

8. American Soc. of Safety Engineers, 
Chicago, Ill. (A. C. Blackman, ASSE, 5 
N. Wabash Ave., Chicago 2) 

8-10. American Soc. of Lubrication 
Engineers, annual, St. Louis, Mo. (A. E. 
Cichelli, Bethlehem Steel Co., 701 E. 
Third St., Bethlehem, Pa.) 

8-10. World Commission on Vocation- 
al Rehabilitation, annual, Washington, 
D.C. (D. Warms, Intern. Soc. for Re- 
habilitation of the Disabled, 701 First 
Ave., New York 17) 

8-19. Latin American Meeting on 
Higher Agricultural Education, Medellin, 
Colombia. (Intern. Agency Liaison 
Branch, Office of Director General, 
U.N. Food and Agriculture Organization, 
Viale delle Terme di Caracalla, Rome, 
Italy) 

8-26. World Health Assembly, annual, 
Geneva, Switzerland. (World Health Or- 
ganization, Palais des Nations, Geneva) 

9-11. Conference on Mucous Secretions, 
New York, N.Y. (S. Jakowska, Natl. Cys- 
tic Fibrosis Research Foundation, 521 
Fifth Ave., New York 17) 

9-11. Operations Research Soc. of 
America, Washington, D.C. (G. D. Shell- 
ard, New York Life Insurance Co., 51 
Madison Ave., New York 10) 

9-12. Science Writers Seminar, intern., 
Seattle, Wash. (Intern. Press Inst., Miin- 
stergasse 9, Zurich 1, Switzerland) 

9-12. Virginia Acad. of Science, Nor- 
folk. (P. M. Patterson, Hollins College 
Branch, Roanoke) 

10-12. Meetings on Diabetes, University 
of Paris, Paris, France. (M. Rathery, Ho- 
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cago, 11. (H. S. Perdue, Abbott Labora- 
tories, N. Chicago) 

10-11. American Inst. of Chemists, Inc., 
Chicago, Ill. (J. Kotrady, c/o AIC, 60 E. 
42 St., New York 17) 

10-12. Food Protection, intern. symp., 
Ames, Iowa. (J. C. Ayres, Dept. of Dairy 
and Food Industry, Iowa State Univ., 
Ames) 

12. International College of Surgeons, 
clinical meeting, London, England. (Sec- 
retary, ICS, 1516 Lake Shore Dr., Chi- 
cago 10, Ill.) 

13-16. American Acad. of Dental Medi- 
cine, annual, Baltimore, Md. (P. Block, 
36 N. Luzerne Ave., Baltimore) 

13-16. Transfer of Calcium and Stron- 
tium across Biological Membranes, conf., 
Ithaca, N.Y. (R. H. Wasserman, Dept. 
of Physical Biology, New York State 
Veterinary College, Cornell Univ., Ithaca) 

13-17. American Industrial Hygiene 
Assoc., conf., Washington, D.C. (W. S. 
Johnson, Bethlehem Steel Co., Bethlehem, 
Pa.) 

14-16. National Aerospace Electronics 
Conf., Dayton, Ohio. (Inst. of the Aero- 
space Sciences, 2 E. 64 St., New York 21) 

14-16. Technical Assoc. of the Pulp 
and Paper Industry, coating conf., annual, 
Cincinnati, Ohio. (TAPPI, 155 E. 44 St., 
New York 16) 

14-18. American Soc. of Civil Engi- 
neers, convention, Omaha, Neb. (W. H. 
Wisely, 345 E. 47 St., New York 17) 

14-18. Hormonal Steroids, intern. 
congr., Milan, Italy. (L. Martini, Instituto 
de Farmacologia e Terapia, 21 Via A. 
del Sarto, Milan) 

14-18. Reactor Safety and Hazards 
Evaluation Techniques, symp., Vienna, 
Austria. (IAEA, 11 Karntner Ring, Vienna) 

15-16. Council on Medical Television, 
annual, Bethesda, Md. (J. F. Huber, 
CMT, Inst. for Advancement of Medical 
Communication, 33 E. 68 St., New York 
21) 

15-17. World Food Forum, Washing- 
ton, D.C. (J. K. McClarren, U.S. Dept. 
of Agriculture, 409 Administration Bldg., 
Washington 25) 

15-19. International College of Sur- 
geons, European federation, surgical 
congr., Amsterdam, Netherlands. (J. 
Blazenburg, ICS Netherlands Section, A. 
Perkstraat 57, Hilversum, Netherlands) 

16-17. Navy Medical-Dental TV Work- 
shop, Bethesda, Md. (Inst. for Advance- 
ment of Medical Communication, 33 E. 
68 St., New York 21) 

16-26. Large Electric Systems, intern. 
conf., Paris, France. (ICLES, 112 Boule- 
vard Haussmann, Paris 8") 

17-19. American Inst. of Industrial 
Engineers, annual, Atlantic City, N.J. (W. 
J. Jaffe, Newark College of Engineering, 
Newark, N.J.) 

17-19. Eccrine, Apocrine, and Holo- 
crine Glands, symp., Madison, Wis. (Div. 
of Postgraduate Medical Education, Uni- 
versity of Wisconsin Medical School, Mad- 
ison 6) 

17-19. Nepiology, intern. conf., Ca- 
tania, Sicily. (S. Rapisardi, Via Mavilla 
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and Paper Industry, coating conf., annual, 
Cincinnati, Ohio. (TAPPI, 155 E. 44 St., 
New York 16) 

14-18. American Soc. of Civil Engi- 
neers, convention, Omaha, Neb. (W. H. 
Wisely, 345 E. 47 St., New York 17) 

14-18. Hormonal Steroids, intern. 
congr., Milan, Italy. (L. Martini, Instituto 
de Farmacologia e Terapia, 21 Via A. 
del Sarto, Milan) 

14-18. Reactor Safety and Hazards 
Evaluation Techniques, symp., Vienna, 
Austria. (IAEA, 11 Karntner Ring, Vienna) 

15-16. Council on Medical Television, 
annual, Bethesda, Md. (J. F. Huber, 
CMT, Inst. for Advancement of Medical 
Communication, 33 E. 68 St., New York 
21) 

15-17. World Food Forum, Washing- 
ton, D.C. (J. K. McClarren, U.S. Dept. 
of Agriculture, 409 Administration Bldg., 
Washington 25) 

15-19. International College of Sur- 
geons, European federation, surgical 
congr., Amsterdam, Netherlands. (J. 
Blazenburg, ICS Netherlands Section, A. 
Perkstraat 57, Hilversum, Netherlands) 

16-17. Navy Medical-Dental TV Work- 
shop, Bethesda, Md. (Inst. for Advance- 
ment of Medical Communication, 33 E. 
68 St., New York 21) 

16-26. Large Electric Systems, intern. 
conf., Paris, France. (ICLES, 112 Boule- 
vard Haussmann, Paris 8") 

17-19. American Inst. of Industrial 
Engineers, annual, Atlantic City, N.J. (W. 
J. Jaffe, Newark College of Engineering, 
Newark, N.J.) 

17-19. Eccrine, Apocrine, and Holo- 
crine Glands, symp., Madison, Wis. (Div. 
of Postgraduate Medical Education, Uni- 
versity of Wisconsin Medical School, Mad- 
ison 6) 

17-19. Nepiology, intern. conf., Ca- 
tania, Sicily. (S. Rapisardi, Via Mavilla 
37, Catania) 

17-19. Paralanguage and Kinesics, conf., 
Bloomington, Ind. (T. A. Sebeok, Re- 
search Center in Anthropology, Rayl 
House, Indiana Univ., Bloomington) 

37, Catania) 
17-19. Paralanguage and Kinesics, conf., 

Bloomington, Ind. (T. A. Sebeok, Re- 
search Center in Anthropology, Rayl 
House, Indiana Univ., Bloomington) 
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FREEZE-DRYING 
Condensing coils and product are in the same vacuum chamber in the 

unique Sublimator design. Result - important savings in original equipment 
and operating costs PLUS increased drying efficiency. 

Sublimators are fully mobile instruments, with the complete equipment 
housed in an unusually compact cabinet. To operate, simply connect the 
single electric cord to a suitable outlet - no plumbing connections are 
required. 

Products are frozen on the automatically refrigerated shelves, and are 
then freeze-dried under the influence of the high vacuum obtained and con- 
trolled heat input to the shelves. Reverse cycle refrigeration provides ultra- 
rapid defrosting of the condensing coils at the conclusion of a dehydration. 
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Sterility is maintained by the automatic tray cover lift which raises 
the covers off each tray during freeze-drying and covers each tray before 
air is re-admitted to the vacuum chamber. Sublimators are equipped with 
internal stoppering plates for those applications which require sealing vials 
under the original vacuum. 

Sublimators are available in three capacities - the 15, 40, and 100, 
ranging from 4.5 square feet to more than 30 square feet of total shelf area. 
Accessory equipment, including temperature and vacuum recorders, is con- 
veniently built into the side of the cabinet. 

Write for full details on the modern, ECONOMICAL, Sublimator jreeze-drying method. 
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17-31. Special Libraries Assoc., Wash- 
ington, D.C. (J. B. North, Missile and 
Space Div., Lockheed Aircraft Corp., 50- 
14, Palo Alto, Calif.) 

18-19. Indiana Acad. of Science, Mitqh- 
ell. (W. W. Bloom, Valparaiso Univ., Val- 
paraiso, Ind.) 

18-29. European Plastics and Rubber 
Conf., Paris, France. (Du Mont Publicity 
Co., 18 Queensberry Place, London, 
S.W.7, England) 

19-20. International Assoc. for the 
Study of the Liver, Munich, Germany. 
(G. A. Martini, c/o Universitats Krank- 
enhaus, Eppendorf, Hamburg, Germany) 

20-23. American Inst. of Chemical 
Engineers, natl., Baltimore, Md. (F. J. 
Van Antwerpen, AICE, 345 E. 47 St., 
New York 17) 
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20-23. Radiation Research Soc., an- 
nual, Colorado Springs, Colo. (E. L. Pow- 
ers, RRS, Argonne Natl. Laboratory, Ar- 
gonne, 111.) 

20-24. Air Pollution Control Assoc., 
annual, Chicago, Ill. (D. A. Sullivan, 
APCA, 4400 Fifth Ave., Pittsburgh 13, 
Pa.) 

20-24. American Assoc. of Cereal 
Chemists, Saint Louis Park, Minn. (B. S. 
Miller, Dept. of Flour and Feed Milling, 
Kansas State Univ., Manhattan) 

21-22. Society of American Military 
Engineers, annual, Washington, D.C. 
(SAME, 808 Mills Bldg., Washington 6) 

21-23. National Aerospace Instrumenta- 
tion Symp., Washington, D.C. (C. Crevel- 
ing, Goddard Space Flight Center, Green- 
belt, Md.) 
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Scientists have been quick to accept 
tilting dispensers because they 
offer speed and convenience. Now 
here's a new dispenser with 
versatility and which saves you 
money, too! 
Versatility because Kontes K-75920 
dispensers have an exclusive 
adjustable plunger in the chambers, 
permitting a range of volumes 
from each chamber. It saves you 
money because you need buy only 
one to get a wide range of volumes. 
K-75920 Dispenser, Tilting 

SIZE 
A B C 

Range, ml. 0-3.4 0-15 0-27 
Reproducibility, ml. ?0.05 ?0.25 ?0.25 
Each $24.50 $29.50 $36.25 
These products and approximately 
200 others are completely described 
in a new Bulletin-TC-4. 
Write for your free copy. 
(Patent applied for) 
?Viton is a Du Pont Trademark. 

KONTES GLASS COMPANY 
" Vineland, New Jersey 
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21-24. Air Pollution Instrumentation 
Symp., Chicago. Ill. (D. F. Adams, Div. of 
Industrial Research, Washington State 
Univ., Pullman) 

21-25. Max Planck Inst. for the Ad- 
vancement of Science, general assembly, 
Diisseldorf, Germany. (MPIAS, Kaisers- 
werther Str. 164, Diisseldorf) 

21-25. Plastic and Reconstructive Sur- 
gery of the Eye and Adnexa, intern. symp., 
New York, N.Y. (R. Troutman, Manhat- 
tan Eye, Ear & Throat Hospital, 210 E. 
64 St., New York 21) 

21-25. Thermodynamics of Nuclear 
Materials, symp., Vienna, Austria. (In- 
tern. Atomic Energy Agency, 11 Kirntner 
Ring, Vienna 1) 

21-26. Ceramic Congr., intern., Copen- 
hagen, Denmark. (Arbejdsgivere, Indenfor 
de Keramiske Industrier, N0rre Volgade 
34, Copenhagen K) 

21-26. Rubber Technology Congr., an- 
nual, London, England. (Secretary, Insti- 
tution of the Rubber Industry, 4, Kensing- 
ton Palace Gardens, London, W.8) 

21-1. Prediction of Volcanic Eruptions 
and the Relationship between Magmas 
and the Nature of Volcanic Eruptions, 
symp., Tokyo, Japan. (Secretary, Organ- 
izing Committee, c/o Science Council of 
Japan, Ueno Park, Tokyo) 

22-24. National Microwave Theory and 
Techniques, symp., Inst. of Radio Engi- 
neers, Boulder, Colo. (L. G. Cumming, 
IRE, 1 E. 79 St., New York 21) 

22-24. Self-Organizing Systems, conf., 
Chicago, Ill. (G. T. Jacobi, Armour Re- 
search Foundation, 10 W. 35 St., Chi- 
cago 16) 

22-25. Rationalizing Consumption of 
Electric Power, intern. symp., Warsaw, 
Poland. (Ministry of Mines and Power, 
Krucza 36, Warsaw) 

22-25. Rubber Technology Conf., Scar- 
borough, England. (Institution of the Rub- 
ber Industry, 4 Kensington Palace Gar- 
dens, London, W.8) 

22-26. Disposal and Utilization of Sol- 
id Domestic and Industrial Wastes, intern. 
congr., Essen, Germany. (Haus der Tech- 
nik, Schliessfach 668, Essen) 

23-24. Forming and Testing of Sheet 
Metal, intern. colloquium, Diisseldorf, 
Germany. (J. Hooper, Intern. Deep Draw- 
ing Research Group, John Adam St., 
Adelphi, London, W.C.2, England) 

23-25. American Soc. for Quality Con- 
trol, annual, Cincinnati, Ohio. (A. W. 
Wortham, Texas Instruments, Inc., P.O. 
Box 5474, Dallas 22) 

24-25. Diseases in Nature Transmissible 
to Man, conf., annual, Dallas, Tex. (M. B. 
Starnes, Univ. of Texas Southwestern Med- 
ical School, 5323 Harry Hines Blvd., 
Dallas 35) 

24-26. Institute of Radio Engineers, 
conf. on space communications, Seattle, 
Wash. (IRE, 1 E. 79 St., New York 21) 

24-26. International Medico-Athletic 
Federation, congr., Santiago, Chile. (G. 
La Cava, Via A. Serra, 104, Rome, Italy) 

26-30. International Federation for Hy- 
giene and Preventive Medicine, intern. 
congr., Vienna, Austria. (E. Musil, 
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27-30. Chemical Inst. of Canada, an- 
nual conf. and exhibition, Edmonton. 
(CIC, 48 Rideau St., Ottawa 2, Ont.) 
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