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WANTED 

People 
Applicants desired from industry, hospitals, schools, 
laboratories; with almost any type of data acquisi- 
tion problem. Special benefits available for people 
who once thought magnetic tape recording was too 
expensive or complicated. 

Successful applicants need only know how to pick 
up data and turn simple knobs. Need own source of 
power (110 volts; or 220; 48 to 400 cycles; or 12 
volts DC). Will be allowed to operate in plant or lab, 
and have complete freedom to record in the field, 
in car, aircraft, submarine, or Land Rover. 

Can have any number from 1 to 8 data channels 
on a quarter inch of tape; will not be required to 
buy any more channels than needed. Will be able to 
change from Direct to FM recording, select one of 
three recording speeds in unique and highly useful 
speed ratios of 1:10:100 . . . all at the flip of a 
switch without changing electronic modules. Must 
be prepared to record and play back in both direc- 
tions, and be able to compress a whole night's 
operations into a 10-minute playback next morning, 
or expand a critical 3-minute event into 5 hours of 
detailed analysis. 

interested in recording: 
All usual fringe benefits available, plus signifi- 

cant advantage in dealing with largest, oldest 
exclusive manufacturer of instrumentation tape 
recorders; designer of first solid-state recorder 
(1958), first portable instrumentation recorder 
(1958), first concentric reel recorder (1958), first 
satellite recorder (1960), first portable television 
recorder (1962), first incremental recorder (1962). 

Send only name and present affiliation; PI-6200 
brochure containing complete specifications will be 
mailed immediately. 
Contact PI-6200 Application Dept.,3170 Porter Drive 
Stanford Industrial Park, Palo Alto, California 94304 
or call nearest representative for local interview. 

We're world wide. 

PRECISIION 
INSTRUMENT 

PI-6200 is an equal opportunity recorder, available 
to anyone regardless of sex, race, color, creed, or 
national origin. 
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FIL THICaNESS 

You name it! 

No engineering degree required! 
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PI-6200 magnetic tape recorder, easiest-to-use 
tape recorder ever designed; will help applicant 
fill any data acquisition job requirements. 



SAUNDERS 

TEXTS 

A New Book! New (3rd) Edition New (9th) Edition 
Masterton & Slowinski- Noller- Harrow & Mazur- 

Chemical Principles 
By WILLIAM L. MASTERTON, Ph.D., 
University of Connecticut; and EMIL 
SLOWINSKI, Jr. Macalaster College. 
Here is a major new text for the full- 
year introductory course in general 
chemistry, requiring only a high- 
school background in chemistry and 
mathematics. The authors depart 
from the traditional approach, es- 
pecially in the handling of descriptive 
chemistry. Descriptive and historical 
foundations are integrated with pres- 
entation of theory and mechanisms 
(oxidation-reduction, acid-base, pre- 
cipitation, complex ion formation, 
etc.), allowing a mathematical and 
applied integration of experiment with 
theory. Modern aspects of general 
chemistry receiving more than cus- 
tomary attention include: Metallic 
bonding, Chromatography, Mass spec- 
trometry, Electrolyte solution theory, 
Free energy and entropy changes in 
reactions. 
Heavy emphasis is placed on experi- 
mental proof of principles and con- 
cepts, on quantitative calculations 
that promote a logical approach to 
problem solving and laboratory prac- 
tice on the part of the student, and 
on the particle structure of matter. 
The student is encouraged to predict 
and correlate the physical properties 
and chemical properties of pure sub- 
stances and solutions. 
About 650 pages * Illus. : About $8.25 

A New Book-Ready April! 

Textbook of 
Organic Chemistry 

By CARL R. NOLLER, Stanford Uni- 
versity. 
This New (3rd) Edition is designed 
to fit the needs of the 90-100 hour 
basic course in organic chemistry . . . 
for both chemistry and non-chemistry 
majors. 
The author gives equal weight to 
coverage of the theoretical, experi- 
mental, and practical aspects of or- 
ganic chemistry. Systematically or- 
ganized, this textbook introduces the 
student to the subject gradually, 
basing each step on what has gone 
before. Following an introduction to 
the scope of organic chemistry, two 
completely new chapters on chemical 
bonding and chemical reactivity pro- 
vide a bridge from the usual course 
in general chemistry to the study of 
organic chemistry. 
Extensive revision throughout this 
volume reflects recent advances in 
scientific knowledge. Several major 
sections have been entirely rewritten 
in line with current shifts in empha- 
sis toward physical aspects of or- 
ganic chemistry. 
Many new problems have been added 
in this new edition, and earlier ones 
have been brought up to date. For 
the first time, answers to the prob- 
lems are included in the book. 
About 750 pages * Illus. : About $8.00 

New (3rd) Edition-Ready April! 

Biochemistry 
By BENJAMIN HARROW, Ph.D., Emer- 
itus, and ABRAHAM MAZUR, Ph.D., 
both City College, City University of 
New York. 

Extensively revised, this long-re- 
spected text gives the student a sound, 
timely introduction to principles of 
biochemistry . . . and their applica- 
tion. The logical organization of the 
material fosters student understand- 
ing. The initial thirteen chapters pre- 
sent a solid core of biochemistry: the 
chemical structure and reactivity of 
biologically important compounds, 
and their manner of biosynthesis and 
degradation. The second half of the 
volume surveys the major areas of 
application of modern biochemistry. 
The authors have shifted emphasis in 
this New (9th) Edition to match cur- 
rent concepts in theory and in teach- 
ing biochemistry. Cellular structure 
and function are more strongly 
stressed, and the role of genetics and 
physics in the chemistry of body 
function has been integrated into fun- 
damental concepts. While established 
mechanisms are carefully considered, 
physical chemistry is not pursued in 
depth. 
About 528 pages Illus. * About $8.50 

New (9th) Edition-Ready April! 

Please send and bill me: Masterton & Slowinski-CHEMICAL PRINCIPLES................... About $8.25 
Noller-Textbook of ORGANIC CHEMISTRY ....... .......................................About $8.00 

DI Harrow & Mazur-BIOCHEMISTRY ................... ........ ....About $8.50 

Name..............................................Affiliation. ........................ 

A ddress. . ..........................................................Zip SC 3/11/66 

W . B SAUNDERS COMPANY WASHINGTON SUARE, PHIADELPHIA, 19105 
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AU;~ JOHN't A..'WEEE~R ' reaurr beThe long, movable posterolateral 
Aspines of the rotifer Brachionus cal- 
yciflorus are induced de novo by a 
factor released into the environment 

by the larger, predatory rotifer As- 
planchna. When contacted, Brach- 

ionus calyciflorus reflexly withdraws 
its corona, creating internal positive 
pressure which causes lateral exten- 
sion of the spines. The structure and 
movements of these spines provide 
very effective mechanical defense 

against Asplanchna (about X 500). 
r r wttc t them: toSee page 1234. [John J. Gilbert and 

Robert D. Allen, Princeton Univer- 
sitvl 



You may ask why buy a superspeed centrifuge 
when perhaps many of your projects require 
only low speeds, say, about 3,500 RPM. Re- 
serve power is one answer! Whereas the ordi. 

nary centrifuge feels the strain early when 

5,000 RPM, the SORVALL SS-3 and SS-4 are 

:~:1::_:: . s.ent.:i t o pmerely "loafing along" at such speeds. Think 
!?!ii':::~:~ii?iiiSiiii;:~i; i~::I_what this means in terms of instrument life. 

Reserve power is also a mighty handy thing 
for that special job where extra high G's are 
called for. With SORVALL, they're there when 
you need them. And, of course,'with the SS-3 
and SS-4 you get the added advantages of 
rotor versatility, Gyro-Action Self Centering 
Direct Drive*, reliable controls (automatic 
on the SS-3), and unique safety rotor-chamber 
guard and cover*. Why settle for just an 
ordinary centrifuge when the same amount 
of dollars will buy you a long-term invest- 
ment? Interested? For further information ask 
us for illustrated literature number SC-3SS. 

ftwWvan So aJI, Inc. 
NORWALK . CONNECTICUT 

Bothii%ii~,::ili~i!il $ 0 RVALL te T3 FUaGn SdRVE Y - U Be a b t 

SS-3 Automatic Superspeed Centrifugeatio 

"Szent-Gyorgyi & Blum" Tube-Type Continuous Flow Centrifugation 



~~MICROCHEMISTS- ~ but enhances it by making it practically and the analytical section is contained in MICROCHEMISTS-W automatic. a thermostated environment. 

NOW DO C-H-N The instrument combusts samples in the With reasonable care in weighing the With reasonable care in weighing the 
convenient 1 to 3 milligram range in pure microsample, you can get a recorded 

DETERMINATIONS oxygen. Total analysis time is 13 minutes. oxygen. Total analysis time is 13 minutes. C-H-N analysis from the Model 240 which 

~AUTOMATICAL~LY A unique flow system is used, which per- eqal-or better-in accuracy than one is eqyal-o r better-in accuracy than one AUTOMATICALLY mf f,,r//_f,f- nc,~~f f,'m~... 

With the Perkin-Elmer Model 240 CHN 
Analyzer you can simultaneously deter- 
mine carbon, hydrogen and nitrogen to 
within -+-0.3% of theoretical value. The 
Model 240 is the only instrument which 
retains the proven Pregl-Dumas technique, 

itlila) :1;fuuy-.)Ij~U IIcUzUit::I~ I .11 !1 ~u..11llJu,- 

nent concentrations. Output signals are 
constant voltages, with a 30-second read- 
ing taken-for each element; there is no 
need to integrate the area under a voltage 
peak. The analyzer automatically scans 
each detector and records the signals on 
the chart. All electronics are solid-state, 

obtained by conventional involved pro- 
cedures. 

For a reprint of papers describing the in- 
strument and its applications in micro- 
analysis, write to: Instrument Division, 
Perkin-Elmer Corporation, 723 Main Ave- 
nue, Norwalk, Connecticut. 



small wonder 

This best-selling Honeywell Model 1508 Visicorder Oscillograph will 
record 24 channels of data to 13,000 cps-mounts in just 7" of rack space! 
Small wonder, indeed, that the Honeywell 1 508 Visi- 
corder is being specified when the requirements call 
for an instrument offering maximum usefulness, versa- 
tility, and operator convenience in a minimum amount 
of space. This extremely compact direct-recording os- 
cillograph conforms to standard rack mounting, oc- 
cupying just seven inches of vertical rack height, yet it 
offers the following big-machine features: 

* 1 2 or 24 direct-recording channels on 8"wide paper, 
permitting 8" peak-to-peak deflection 

* Direct readout of data from DC to 1 3,000 cps 
* Twelve paper speeds ranging from .01 to 120 

inches/sec., changeable during operation by push- 
button 

* Built-in electronic flashtube timeline system with 
choice of 4 intervals 

* Built-in grid line system 

* Writing speeds in excess of 50,000 inches per sec. 

* Writing platen permits record annotation during 
operation 

* Provision for accessory Hot Platen, Takeup Unit, 
Filter Screen, and Latensifier Lamp 

Used as a bench model unit, the Honeywell 1508 

weighs only 55 pounds, complete with cabinet. For 

complete information on the small but wonderful 

Honeywell 1 508 Visicorder, contact your Honeywell 
representative. Or, mail the coupon below for more 
detailed information. 

r? ?_- --?- - 
Honeywell, Denver Division I 

I Mail Station 407 ! 
Denver, Colo. 80217 

Please send Model 1 508 Visicorder literature to: 

Name 

Company 

Address 

I City State Zip I 
L? .........- 

DATA IIA4DLING SYSTEMS 

Honeywell 
HONEYWELL IS WORLDWIDE * Sales and service offices in all principal cities of the world. Manufacturing in Brazil, Canada. France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States. 

The 1508 with bench-mount cabinet 

1124 SCIENCE, VOL. 151 



ere, in an inert state. 

It's the LINDE Liquid Nitrogen Refrigerator, 
model LR-35-9. Dependable, nonmechanical 
storage for biological specimens. Nine canisters 
hold up to 1080 ampules (1.2 ml.) or 486 cu. in. 
bulk storage. 

The LR-35 holds specimens as long as 48 days 
at-1 96?C (-1 85?C in the vapor space) 
without adding LN2. 

All-welded stainless steel construction provides 
exceptional durability. Patented LINDE Super 
Insulation holds LN2 loss to a minimum. 

But specimen storage is only one function of 
the LR-35-9. Add a special necktube and freezer 
assembly, and you... 

Now freeze them, too, 
at the proper rate: 
It's converted to the LINDE BF-5 Biological Freezer. 
It cools up to nine 1.2-ml. ampules at selected 
rates from 0.5? C to 7? C/minute. At the same 
time, specimen storage goes on unimpeded. 

Operation is simple. Refrigerant is the cold 
nitrogen gas evolving from LN2 in the 
refrigerator. An 0-ring adjusts ampule level 
in the necktube to regulate cooling rate. 

Want to know more about these, or any other 
of the large family of cryogenic products from 
Union Carbide? Fill out the coupon, attach it to 

your letterhead and mail to us. 

CHECK COUPON-CLIP-ATTACH TO BUSINESS LETTERHEAD. 

Dept. SC-32, Linde Division 
Union Carbide Corporation 
270 Park Avenue, New York 10017 

Please send full details on: 
E- LR-35-9 Liquid Nitrogen Refrigerator. (F-1800) 
O BF-5 Biological Freezer. (F-1987) 
Other cryogenic equipment. 
[] Please add my name to your mailing list. 

CRYOGENIC 
PRODUCTS 

LINDE is a registered trade mark of Union Carbide Corporation. 

__ 



WHAT'S NT E 

W 

s. .............rom OHAUS 
For over 57 years your acceptance of 
OHAUS precision laboratory bal- 
ances and weights has been a source 
of pride to all of us here at 
"OHAUS." This pride of excellence 
is reflected in the OHAUS product 
li7e and spurs us on to constatt im- 
provenienit and expansion of that line. 
We present here on this page a few 
of our products for your perusal. 

HARVARD TRIP BALANCES 
The standard of quality in their field, 
the OHAUS Harvard Trip Balances are 
available in your choice of weighing 
standard and choice of plates, pans, or 
scoops. Each balance is also equipped 
for specific gravity weighing. 

Capacity 2 Kg. Sensitivity 0.1 gram. 
Priced from $21.50. 

DIAL-O-GRAM 1600 
A completely new, low form, single 
platform balance. Lifetime magnetic 
damping. Patented tare poise for fine 
adjustment. Equipped with pan, plate, 
scoop or animal subject box. Capacity 
1600 grams. Priced from $49.75. 

DIRECT READING DIAL 
gives fast precise re- 
suits to 100 gram by 
the nearest 0.1 gram. 

TOUCH-N-WEIGH, rap- 
id external weight load- 
ing system speeds op- 
eration. 

A 

To the superlative fea- 
tures of the Cent-O- 
Gram we have added 
easy direct reading di- 
al 10 grams to .01 
gram and magnetic 
damping. Truly a remarkable balance 
of 310 g. capacity. Priced at only 
$49.75. 

AUTOGRAM 1000 
Think of it . . . sharpi. 
direct reading, optically 
projected readings to 
0.1 gram, built in 200 
gram tare capacity, 
uhique external weight 
loading to 1000 grams, variety of 
weighing platforms and containers, 
permanent magnetic damping and 
many other features in this completely 
portable balance. Priced from $295.00. 

BALANCES 
Now read moisture loss automatically 
and continuously throughout drying 

cycle. Optical projection of weight and 
% moisture loss directly to plus or 
minus 0.1%. No manual rebalancing. 
Infra red "swing-a-way" drying sys- 
tem. Capacity: 10 gram or 100 gram. 
Optical range: 10 g. x 0.01 g. and 
100% x 0.1%. $375.00. 

TRIPLE BEAM BALANCES 
Now with magnetic damping. Available 
in metric and avoirdupois. Your choice 
of plate, pan, scoop or animal sub- 
ject box. Capacity 2610 g., sensitivity 
0.1 g. Priced from $24.75. 

HEAVY DUTY SOLUTION BALANCES 
20 Kg capacity, 1 gram sensitivity, 
rugged construction. New universal, 
dual-position end reading device. In- 
tegral weight rack. Higher capacities 
available , . . popular weighing stand- 
ards. Priced from $110.00. 

STO-A-WEIGH 

Widest selection, metric and avoirdu- 
pois standards plus class "P" in mod- 
ern one-piece polypropylene case. 

24 

OHAUS SCALE CORPORATION 
1050 COMMERCE AVE., UNION, N. J. 

Dept. C.F. 
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We've gone thru thick and thin 

to fill your needs 

with Intramnedic PE Tubing 

We know that your needs for PE Tubing are as 
diversified as the many unique problems 

encountered in all laboratory animal experimenta- 
tion. That's why we've taken measures to fill your 
needs with 23 varied sizes of our Intramedic 
Polyethylene Tubing. 

Intramedic Polyethylene Tubing is a superior 
product... animal tested, will not cause tissue 
reaction and easily sterilized in cold germicide 
... with a low water absorption rate. 

If you prefer, you may use our Sterile Intramedic 
Polyethylene Tubing. Available in 7 sizes, each 
ready-cut 12 or 36 inch length is individually 
contained in a peel-open double package- 
pyrogen free and ready for instant use. 

Our Sterile Intramedic Luer-End Catheter* has 
a Luer-End Connector, molded as an integral 

part of the catheter, eliminating connector 
preparation time and the possibility of leakage. 
The Luer-End Catheter has a radiopaque line 
along its entire length for use when visualization 
is essential in directing the tubing to a specific 
site. The Sterile Intramedic Luer-End Catheter 
comes in 5 sizes in 15 and 38 inch lengths. 

We will be glad to send complete information 
listing sizes and specifications of our Intramedic 
PE Tubing on request, and all are readily available 
from your local dealer. You'll like our wide choice 
of PE Tubing and its adaptability to meet your 
many individual needs. 

C/aY4dams 
New York, N.Y. 10010 *PATENTED 
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Recent books from . . 

THE PRECAMBRIAN 

VOLUME 11 

Edited by KALERVO RANKAMA. The second volume in this 
first comprehensive treatise on the subject ever to be published. 
The subjects covered include: The British Isles, Spitsbergen and 
Bjornoya; The Canadian Shield; Greenland. Volume I was previ- 
ously published in 1963. An Interscience Book. Vol. 1: 1963. 
279 pages. $8.95. Vol. 2: 1966. Appiox. 440 pages. Prob. $15.00. 

FLUORESCENCE AND PHOSPHORESCENCE ANALYSIS 

Principles and Applications 

Edited by DAVID M. HERCULES, Massachusetts Institute of 
Technology. A basic reference work that discusses theory, instru- 
mentation, and applications to organic, inorganic, and biological 
systems. The book combines a relatively elementary introduction 
to the field along with recent developments in research areas. It 
is the outgrowth of a symposium held at the 148th Meeting 
of the American Chemical Society, Chicago, Illinois, September 
1964. 1966. 258 pages. Prob. $12.00. 

ELECTRONICS FOR EXPERIMENTERS 

in Chemistry, Physics, and Biology 

By LEON F. PHILLIPS, University of Canterbury, New Zealand. 
A brief, clear, pocket-size introduction to electronics for the non- 
specialist who is confronted by problems involving electrical sig- 
nals, or who needs to use electronic instruments. Enables the ex- 
perimenter in the physical or biological sciences to learn to design 
the most important types of electronic circuits. A simplified 
treatment of transistor circuits that avoids the usual complicated 
formulae with vast numbers of different parameters, but that is 
to provide useful answers to most design problems is given. 
1966. 266 pages. Paper: $3.95. Cloth: $5.95. 

ZONE MELTING 

Second Edition 

By WILLIAM G. PFANN, Bell Telephone Laboratories, Murray 
Hill, New Jersey. Presents the most comprehensive description 
of the theory and application of zone melting available today. 
All metals, semiconductors, and chemical compounds made ultra- 
pure by zone melting are covered. The author is the inventor 
and the world's outstanding authority on the subject. This edi- 
tion incorporates the many significant advances in zone melting 
that have been made since the publication of the first edition. 
One of the Wiley Series on the Science and Technology of Ma- 
terials. 7966. 310 pages. $11.75. 

1128 

PATTERN RECOGNITION 

Theory, Experiment, Computer Simulations, and Dy- 
namic Models of Form Perception and Discovery 

Edited by LEONARD UHR, University of Wisconsin. Brings 
together theoretical, experimental, and review papers written by 
philosophers, psychologists, neurophysiologists and dynamic mod- 
elers that are pertinent to the problems of pattern perception. 
1966. 393 pages. Paper: $5.95. Cloth: $8.95. 

MEASUREMENT AND ANALYSIS OF RANDOM DATA 

By JULIUS S. BENDAT and ALLAN G. PIERSOL, both of 
Measurement Analysis Corporation. Explains the pertinent mathe- 
matical and statistical parameters that describe random physical 
phenomena, and outlines practical techniques to measure and ana- 
lyze these parameters using analog instruments or digital computing 
techniques. 1966. Approx. 416 pages. Prob. $17.50. 

PROBLEM SOLVING 

Research, Method and Theory 

Edited by BENJAMIN KLEINMUNTZ, Carnegie Institute of 
Technology. Comprises the papers given at the first annual sym- 
posium on cognition held at Carnegie Institute of Technology, 
April 1965. Twelve outstanding psychologists present rigorous 
and experimental approaches to the study of problem solving. 
1966. 390 pages. Prob. $6.95. 

HIGH SPEED TESTING 

Volume V 

Co-Chairmen: ALBERT G. H. DIETZ, Massachusetts Institute 
of Technology; and FREDERICK R. EIRICH, Polytechnic Insti- 
tute of Brooklyn. Proceedings of the Fifth International Sym- 
posium, held at Boston, Mass., March 8 and 9, 1965. A con- 
tinuing series of symposia devoted to high speed testing of ma- 
terials. (Overrun from Journal of Applied Polymer Science, Sympo- 
sium 1). An Interscience series. 1966. Approx. 308 pages. $12.30. 

THE CONTROLS OF METAMORPHISM 

Edited by W. S. PITCHER and GLENYS W. FLINN. The pro- 
ceedings of a symposium on the controls of metamorphism held 
in the Department of Geology, University of Liverpool, January 
1964 under the auspices of the Liverpool Geological Society. 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N. Y. 10016 
SCIENCE, VOL. 151 



. . . Wiley & Interscience 

AN INTRODUCTION TO PROBABILITY THEORY AND ITS 
APPLICATIONS 

Second Edition 

Volume II 

By WILLIAM FELLER, Princeton University. A book on ad- 
vanced probability theory, demanding considerable mathematical 
maturity. It includes discussion of advanced probability, stochastic 
processes, and applications of these to many mathematical areas, 
such as analysis and partial differential equations. Volume I was 
previously published several years ago. Vol. I: 1957. 461 pages. 
$10.50. Vol. II: 1966. Approx. 640 pages. $12.00. 

COMBINATORIAL GROUP THEORY 

Presentation Theory of Groups 

By WILHELM MAGNUS, The Courant Institute of Mathematical 
Sciences, New York University; ABRAHAM KARRASS and 
DONALD SOLITAR, both of Adelphi University. Offers an 
exposition of those parts of group theory that arise from the 
presentation of groups in terms of generators and defining rela- 
tions. Vol. 13 in the Interscience series, Pure and Applied Mathe- 
matics. 1966. 444 pages. $15.00. 

ORGINS OF MAN: PHYSICAL ANTHROPOLOGY 

By JOHN BUETTNER-JANUSCH, Duke University. A new 
book on the "new" physical anthropology, centering around the 
evolution of man as a sequence in the evolution of the Primates. 
The author shows how the evolution of man is studied through 
the perspectives of anatomy, paleontology, genetics, cytogenetics, 
ethology, archeology and biochemistry. The nature of contempo- 
rary Homo sapiens is viewed as the product of a complex evolu- 
tionary history. 1966. Approx. 632 pages. Prob. $8.95. 

TOPICS IN PHOSPHORUS CHEMISTRY 

Volume 3 

Edited by MARTIN GRAYSON, American Cyanamid Co.; and 
EDWARD J. GRIFFITH, Monsanto Chemical Co. The latest 
volume in this series that provides the general scientific reader 
as well as the specialist in phosphorus chemistry with a series 
of critical evaluations and reviews of progress in the diverse 
special areas of the science written by scientists actively engaged 
in the work in the field. The articles are timely and current to 
the extent that previously unpublished work can be included. 
Reviews are, at the same time, intended to give enough back- 
ground to the specific subjects to allow the reader to cross dis- 
ciplinary lines effectively. An Interscience series. 1966. In press. 

CONFORMATION OF MACROMOLECULES 

By T. M. BIRSHTEIN and 0. B. PITTSYN, both of Institute of 
Macromolecular Chemistry, Leningrad, USSR. Translated from 
the Russian Edition by Serge N. Timasheff and Marina J. 
Timasheff. A compact presentation of the principal concepts and 
mathematical methods that underlie the modern theory of macro- 
molecular conformations. Based on investigations conducted at 
the Institute of Macromolecular Chemistry of the Academy of 
Sciences of the USSR, this book emphasizes the theory of flexi- 
bility of normal polymers. Vol. 22 in the Interscience series, 
High Polymers. 1966. In press. 

BIOCHEMICAL PREPARATIONS 

Volme II 

By ANDREAS C. MAEHLY, Ph.D., Associate Professor, Govern- 
ment Laboratory for Forensic Chemistry, Stockholm, Sweden. 
With this volume, the Biochemical Preparations series assumes 
an international flavor, with nearly one-third of the contributions 
coming from European scientists. This volume, however, con- 
tinues the style of its predecessors, with the emphasis on isola- 
tion methods, the ready availability of materials, and thorough 
checking of preparations listed. An Interscience book. 1966. 
Approx. 160 pages. Prob. $8.00. 

POLYMORPHISM AND POLYTYPISM IN CRYSTALS 

By AJIT RAM VERMA and P. KRISHNA, both of Banaras 
Hindu University. A handsome coherent account of progress made 
in determining the structures of crystals since the discovery of 
x-ray diffraction in 1912. The book is the first in a new series, 
Wiley Series on Crystallography. A large number of compounds 
are explored, showing great originality and ingenuity in interpret- 
ing their x-ray diffraction patterns. 1966. Approx. 264 pages. 
Prob. $12.75. 

EVOLUTION ABOVE THE SPECIES LEVEL 

By BERNHARD RENSCH. Translated and newly revised, this 
thoroughly documented study utilizes the established mechanisms 
of species and race formation to describe larger aspects of bio- 
logical evolution. Without resorting to unsupported hypotheses, Dr. Rensch applied the various factors of speciation-mutation, 
selection, isolation, and differences in population-to develop his 
explanations of macroevolution and its trends, excessive develop- 
ment, harmonic organization, and evolutionary progress. A Sci- 
ence Editions paperback. 1966. 419 pages. $2.45. 

JOHN WILEY & SONS, Inc., 605 Third Avenue, New York, N. Y. 10016 
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Academic Press 
IN THE FOREFRONT OF SCIENTIFIC PUBLISHING 

IN TWO VOLUMES: 

The Peptides 
by Eberhard Schr6der and Klaus Liubke 
Translated from the German by Erhard Gross 
Volume I presents detailed descriptions of individual 
amino acids, protecting groups, and coupling reactions. 
Problems of special interest to the synthetic peptide 
chemist are stressed in the closing chapters. 
In Volume II the synthesis of biologically active peptides 
and analogues is described. There is also a discussion of 
the origin, isolation, structural elucidation, and activity 
of naturally-occurring biologically active peptides. 
Volume I: Methods of Peptide Synthesis 
1965, 481 pp., $20.00 *Subscription price $^8.00 
Volume II: Synthesis, Occurrence, and Action of Biologically 

Active Polypeptides 
April 1966, 631 pp., $30.00 *Subscription price $27.00 
-Subscription price valid on orders for' the complete set received 
before publication of the last volume. 

IN TWO VOLUMES: 

Computers in Biomedical Research 
edited by Ralph W. Stacy and Bruce D. Waxman 
Includes a general introductory discussion of the many 
aspects of biomedical computing as well as sections on 
computer technology, broad concepts of application to 
biomedical problems, and descriptions of specific re- 
search programs. 
Volume 1, 1965, 562 pp., $20.00 . - 
Volume 2, 1965, 363 pp., $14.00 

VOLUME 1 

Advances in Magnetic Resonance 
edited by John S. Waugh 
This new serial publication is addressed to research 
workers and students in those fields to which magnetic 
resonance and its applications are relevant. Each volume 
of the serial will contain five to ten critical review arti- 
cles contributed by authorities in specific areas of mag- 
netic resonance. The subject matter will have broad 
orientation, with contributions ranging from original 
theoretical contributions through syntheses of points of 
view toward series of phenomena to critical and pains- 
taking tabulations of experimental data. 
1965, 413 pp., $15.00 

ANNOUNCING VOLUME 1 OF: 

Advances in Alicyclic Chemistry 
edited by Harold Hart and G. Karbatsos 
CONTENTS (tentative): JERROLD MEINWALD and 
YVONNE C. MEINWALD, Bicyclo(n.l.1)alkanes and Re- 
lated Tricyclic Systems. GERHARD L. CLOSS, Cyclopro- 
penes. A. J. WARING, Cyclohexadienones. KAY F. KOCH, 
Photochemistry of Tropolones. RAYMOND C. FORT, JR. 
and PAUL VON SCHLEYER, Bridgehead Reactivity. 
July 1966, about 325 pp., approx. $13.00 
VOLUME 2 

Advances in Quantum Chemistry 
edited by Per-Olov Lowdin 
CONTENTS: S. F. BOYS and P. RAJAGOPAL, Quantum 
Calculations which are Accumulative in Accuracy, Unre- 
stricted in Expansion Functions and Economical in Computa- 
tion. INGA FISCHER-HJALMARS, Zero Differential Over- 
lap in 7r-Electron Theories. S. M. BLINDER, Theory of 
Atomic Hyperfine Structure. R. McWEENY and E. STEINER, 
The Theory of Pair-Correlated Wave Functions. LAURENS 
JANSEN, Quantum Chemistry and Crystal Physics. Stability 
of Crystals of Rare-Gas Atoms and Alkali Halides in Terms 
of Three-Atom and Three-Ion Interactions. HERBERT 
JEHLE, Charge Fluctuation Interactions in Molecular Bio- 
physics. PER-OLOV LOWDIN, Quantum Genetics and the 
Aperiodic Solid. Some Aspects on the Biological Problems of 
Heredity, Mutations, Aging, and Tumors in View of the 
Quantum Theory of the DNA Molecule. Author Index- 
Subject Index. 
1965, 372 pp., $14.50 - 

ORGANIC CHEMISTRY 
A SERIES OF MONOGRAPHS 

edited by Alfred T. Bloomquist 
Ylid Chemistry 
by A. William Johnson 
May 1966, about 340 pp., approx. $13.50 

1, 4-Cycloaddition Reactions: 
The Diels-Alder Reaction in Heterocyclic 
Syntheses 
edited by Jan Hamer 
June 1966, about 500 pp., approx. $20.00 

Structure and Mechanism in Organo- 
phosphorus Chemistry 
by R. F. Hudson 
1965, 342 pp., $14.00 

Volume 5: Oxidation in 
edited by Kenneth B. Wiberg 
Part A, 1965, 443 pp., $14.00 
Part B, 1966 in preparation 

Organic Chemistry 

Volume 4: Fundamentals of Carbanion 
Chemistry 
by Donald J. Cram 
1965, 289 pp., $9.50 

Volume 3: Conformation Theory 
by Michael Hanack 
1965, 382 pp., $14.50 

Volume 2: Bridged 
by Brandes H. Smith 
1965, 553 pp., $14.00 

Aromatic Compounds 

Volume 1: Carbene Chemistry 
by Wolfgang Kirmse 
1964, 302 pp., $9.50 

MEDICINAL CHEMISTRY 
A SERIES OF MONOGRAPHS 

edited by George deStevens 

Volume 5: Analgetics 
edited by George deStevens 
1965, 475 pp., $17.00 

Volume 4: Psychopharmacological Agents 
edited by Maxwell Gordon 
Volume 4/1, 1964, 678 pp., $23.50.... 
Volume 4/2, August 1966, about 500 pp., approx. $20.00 

Volume 3: Molecular Pharmacology: The 
Mode of Action of Biologically 
Active Compounds 

edited by E. J. Ariens 
Volume 3/1, 1964, 503 pp., $17.00 
Volume 3/2, 1964, 278 pp., $10.00 

Volume 2: Lipid Pharmacology 
edited by Rodolfo Paoletti 
1964, 538 pp., $17.50 

Volume 1: Diuretics: Chemistry and 
Pharmacology 

by George deStevens 
1963, 186 pp., $7.00 

Academic Press NEW YORK AND LONDON * 111 FIFTH AVENUE, NEW YORK, N. Y. 10003 * BERKELEY SQUARE HOUSE, LONDON W.1 
MATHEMATICS * PHYSICS * CHEMISTRY * BIOLOGICAL SCIENCES MEDICAL RESEARCH * SPACE SCIENCES * ENGINEERING * PSYCHOLOGY 
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Electron microscope with true image intensification 
makes it possible to see images once too faint to view 

The all-new EMU-4 provides a remarkable tool for extending the 
range of electron microscopy. By means of optional true TV image 
intensification, transient phenomena can be observed and record- 
ed. Images, too faint to view on the microscope screen, are clearly 
visible. Specimens such as polymers, which are normally altered 
or destroyed by the electron beam, can now be studied. Use of 
multiple and remotely located monitors permit many persons to 
study the images in a lighted room. Television intensification can 
open up a whole new range of research possibilities. 

The EMU-4 is the first and only electron microscope to offer the 

With its many innovations this entirely new instrument adds a new dimen- 
sion to the field of electron microscopy and scientific research. A full 
line of accessories is available. Nation-wide service can be provided. For 
further information, write RCA Scientific Instruments, Building 15-5, 
Camden, N.J. In Canada: RCA Victor Company Ltd., Montreal. 

high-reliability advantages that characterize today's space-age 
technology. Self-adjusting circuits and modular ("building block") 
design simplify operation, reduce maintenance. And with building 
block modules, new functions later deemed necessary can easily 
be added. Routine procedures are automated. New high-capacity 
photographic facilities and ten-fold larger specimen chamber in- 
crease versatility. 

Start-up and shut-down time is a matter of seconds, the result 
of the new push-button vacuum system. Permanent objective aper- 
ture is standard equipment. 

j The Most Trusted Name in Electronics 
C? / 
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-**** _ _ ~~~~been tesh proved in major laboratories 

_^^^^^^^^^^^^^^^~ _Clear Polycarbonate, clear Tyril and 

Four styles available in each material. 

Exclusive Double-Duty Cage 

bClear Acrylic cages 
| Six styles to choose from. 

Cage covers 
Zinc-plated, chromium plated, wire bar, stain- 
less steel. 

(^^^ ;; ; Accessories 
hGalvanized steel cage racks. Stainless steel 
water tubes. Stainless steel feeders. 

P.O. BOX 176 
Kennett Square, Pa. 19348 Area Code 215 444g5441 
A SUBSIDIARY OF BECTON, DICKINSON & COMPANY 
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T"You can't 

make a silk purse 

out of a sow's ear" 
BUT WE DID by using the same kind of scientific curiosity and capability that 
has helped us to solve thousands of problems for clients in government, in- 
dustry, and education. From a modest beginning as a chemical research labora- 
tory in 1886, Arthur D. Little has grown into one of the largest international 
research-based management consultant firms. With a professional staff that 
represents every field of technology and science, we provide a uniquely com- 

prehensive approach to practical problem solving. Thus, ADL is for the creative 
scientist or engineer who wants to develop his professional capabilities in widely 
diversified disciplines. 

Although we combine the modern research facilities of the most advanced 
industrial firms with the informal atmosphere of an academic community, we 
live in no ivory tower. The problems that we work on each year encompass 
virtually all areas of the physical and life sciences, for example: 

* The synthesis of anti-radiation drugs 
* The mechanism of drug reaction 
* The development of bubble-coated paper 
* The development of synthetic and mod- 

ified natural textiles 
* Identification and isolation of food 

flavors 
* Saline-water conversion 
* Electrochemical phenomena at deep-sea 

pressures 
* Metal corrosion 
* Development of analytical methods for 

new products and processes 
* The development of plastics and resins 
* Crystallography and microcrystalline 

structures 
* Lunar geology 
* Infrared scanning techniques 

* Ablative material research 
* Glass technology 
* Microminiaturization 
* Computer technology 
* Monitoring techniques and instrumen- 

tation 
* Studies of atmospheric phenomena 
* Vacuum deposition techniques 
* Instrumentation for tracking ranges 
* Cancer chemotherapy 
* Pharmacodynamics and drug metabolism 
* Continuous cell culture 
* Toxicological evaluation of drugs and 

food additives 
* Operant behavior 
* Subcellular studies: biochemistry and 

electron microscopy 

Since our greatest assets are the talents, initiative, and experience of our 
professional staff, we are always looking for the exceptional man or woman with 
a BS, MS, or PhD. Refer inquiries to: Arthur D. Little, Inc., John G. Devereux, 
20 Acorn Park, Cambridge, Massachusetts 02140. 

rt qulOur D. rttle, 3nc. 

An EquaI Opportunity Employer 
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I e first space rendezvous was pnotograpned tnrougn a uarl Zelss lens, the zeiss Planar t/z. bumm. 

THE GREAT NAME IN OPTICS 

444 FIFTH AVE., NEW YORK, N. Y. 10018 * OFFICES IN: ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C., BOSTON 



Research and Clinical 
SAVANT 
STAINLESS STEEL CHANNEL 
FLAT PLATE 
ELECTROPHORESIS 
SYSTEM 
is an economical and time saving method for detail- 
ing large numbers of similar compounds. Recently a 
complete amino acid analysis was performed in an 
hour with a SAVANT SYSTEM using urine directly. A 
comparable method using other types of analyses 
would take at least 24 hours to run and interpret. 

The illustrated amino acid analysis was separated 
at 4000 volts and the sugar mixtures at 2000 volts 
on a SAVANT FP SYSTEM. 

Savant as well as other investigators'research prove 
that bottom cooling alone is efficient when the plate 
is engineered correctly. Stainless steel channels, 
cast in aluminum provide uniform and excellent heat 
dissipation across the entire plate. Results are com- 
parable to those achieved in Savant Tanks. 

MODEL FP-22A MODEL HV-5000 POWER SUPPLY 

CONDITION (AMINO ACIDS) 
BUFFER: pH 1.8 Formic Acetic Acid 
PAPER: 3MM - 10" Wide x 24" Long 
VOLTAGE: 4000 Volts 
CURRENT: Average 120 Milliamperes 
COOLING: 58?F Tap Water at One Gal. Per Min. 
RUNNING TIME: 1 Hour 
INSULATION: 5 Mil Mylar 
PRESSURE: 3/8" Glass Pressure Plate 

The FP-22A is the only plate that accepts sheets 18" 
wide x 24" long and permits visible observation of 
the entire electrophoretic run. 
Savant strongly recommends that each modern labo- 
ratory look into the possibilities of High Voltage 
Electrophoresis with a SAVANT FP SYSTEM. Addi- 
tional information on the FP SYSTEM with a com- 
plete listing of all electrophoresis equipment may be 
obtained by writing for Catalog No. S-321. 

S Savant Instruments, Inc. 221 PARKAVENUE/HICKSVILLE, L, I., NEW YORK (516) WEIIs 5-8774 
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The last word IRO 

It's Beckman Bulletin 7049. 
It contains the latest information on pH instrumentation, 

electrodes, and accessories. It offers comparison data to 
help you make the right equipment selections. It introduces 

you to the new concept of Beckman pH - total pH 
capability. 

There are 60 pages to acquaint you with every facet 
of pH-pH meters, blood pH systems, accessories, elec- 
trodes, supplies, titrators-and the-in-depth service which 
accompanies every Beckman product. 

Add Bulletin 7049 to your reference shelf. You'll have 
a comprehensive source from which to order pH equip- 
ment as your particular needs arise. There's a free copy 
for you. Contact your Beckman Sales Engineer, or write 
for Data File LpH-165. You'll also receive the Beckman 

Catalog of pH Electrodes. 
Get the last word in pH now 

.... it's from the first and foremost _ 
INSTRUMENTS, INC. 

manufacturer of pH equipment! SCENTIFIC ANDPROCESS 
INSTRUMENTS DIVISION 

FULLERTON, CALIFORNIA * 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN;' CAPETOWN, SOUTH AFRICA 



We've already run your new B-20 

high speed refrigerated centrifuge 

harder than you ever will. 

Hope you don't mind. 

It's for your own good. 

This way we know your B-20 will do everything we 
say it will and in addition, give you a built-in reserve 
that means low maintenance and long service. 

At $2950 the B-20 is an incomparable bargain. 

It offers you up to 46,300 g, a new Turbo Cover 
that generates a whirling vortex of air pressure which 
stabilizes the head; and provides uniform tempera- 
ture control; a new, belt-type flexible drive system; 
4 x 250 ml capacity in a swinging bucket head; 11/2 

*Pat. Pending 

liters at 28,850 g in an angle head; a smooth-walled 
stainless steel chamber; remarkably low noise level; 
and programmed, one-knob automation that means 
more cycles per day. 
The B-20 represents the most advanced state of 
the art in high speed refrigerated centrifuges. It is 
the product of IEC's Quality Assurance Program and 
ultracentrifuge research designed to bring you new 
capabilities in centrifugation. 
Now that we've brought it to your attention, why 
not ask for complete data? Write: 

INTERNATIONAL EQUIPMENT CO. 

300 Second Avenue * Needham Heights, Mass. 02194 
1138 SCIENCE, VOL. 151 



The new E-3 EPR Spectrometer-sensitivity lxl01 
AH spins in a compact, low-priced package 
If you're thinking about EPR for chemical, biological, 
or medical applications, check our new E-3. You'll 
discover a truly high quality research system that 
delivers the kind of results you need. You'll see high 
sensitivity and field homogeneity sufficient to resolve 
70-milligauss lines. 
Solid-state electronics give real reliability; the built- 
in X-Y recorder offers calibrated readout; and the 
FIELDIALTM Magnetic Field Regulator gives high flux 
regulation and accurate dialing of field values. The 
research-type bridge provides a 9.5 Gc (nominal) 
microwave signal through a 4-port circulator. 
The E-3 is compatible with a broad range of acces- 
sories which give it unequalled versatility: Variable 
11 MARCH 1966 

Temperature Accessory; Time Averaging Computer; 
Aqueous Cell; Tissue Cell; Electrolytic Cell; Liquid 
Flow Mixing Accessory; Liquid Nitrogen Accessory; 
and Optical Transmission Cavity. 
The spectrometer is extremely compact, simple to 
install, and remarkably easy to operate. 
For these and other features never before attainable 
at low cost, look into the E-3. Ask your local Varian 
Sales Office to give you full details; or write to us 
in Palo Alto. 

,fiVARIAN ANALYTICAL INSTRUMENT DIVISION 
ASSOCIATES PALO ALTO, CALIR * ZUG, SWITZERLAND 
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This 128-channel pulse height analyzer-yours, at the price of a single-channel unit! 

$3650 that's all it takes to own the ND-110. And just think 
how much more you accomplish with a 128-channel instrument: 
* 128 channels eliminate the need to position a peak in a "window" 
and try to hold it there. Readings are fast, clear, accurate. 
C In the multi-scaling mode you use the ND-110 as 128 scalers 
and record events as a function of time. Ideal for studying isotope 
flow in plants, organs or animals-because you get numbers instead 
of an analog curve. 

:!..m NUCLEAR DATA INC 
5 120 West Golf Road, Palatine, Illinois 60067 

1140 

* In illustrating energy and half life characteristics of radiation 
emitted by different elements, the ND-110 shortens experiments. 
Students can plot the whole energy spectrum and radiation decay 
in two simple counting operations. 

All this and much more with the 128 channel ND-1 10-just $3650. 
Also available with display monitor (shown above), digital printer, 
shield assembly and scintillation detector (a complete radiation 
analysis system). Write for ND- 10 literature today. 

*Price for U.S.A. and Canada: Export Price add 10% 
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Speed organic reaction rates 

...increase yields 

...lower costs 

with a B&A BORON IRIFLUORIDE CATALYST 

Baker & Adamson BF3 is the closest thing to a universal cata- 
lyst. Here are just a few of the reactions it catalyzes: poly- 
merization, alkylation, esterification, nitration, sulfonation, 
halogenation, isomerization, arylation, cyclization, hydration, 
acylation. There are many more. 

Baker & Adamson pioneered research and development of 
BF3 catalyst-was the first to ship the compressed gas by tube 
trailer, making it readily available in large commercial quan- 
tities. B&A makes BF3 available today in a wide variety of 
complexes, some of which are listed at right. 

Write on company letterhead for technical data on the 
properties and uses of BF3. It may be able to solve your 
organic synthesis problems. 

BAKER & ADAMSON 
Fine Chemicals 

Send for these technical bulletins Code No. 
Boron Trifluoride, Compressed Gas ............ DA-34691 
Boron Trifluoride, Compressed Gas 

Handling Information .....................TB-34691 
Boron Trifluoride Dihydrate ...................DA-34671 
Boron Fluoride Complexes with 

Nitrogenous Compounds ...............DA-3469-N IT-1 
Boron Fluoride Complexes with 

Oxygen-Containing Compounds ......... ,A-3469-OXY-2 
Boron Trifluoride, Ether Complex, Tech ......... DA-34712 
Boron Trifluoride, Monoethylamine 

Complex, Tech ..........................DA-34661 
Boron Trifluoride, Phenol Complex, Tech .........DA-34682 

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



Introducing the LKB 9000 

Gas chromatograph-mass spectrometer 

The LKB Model 9000 is a fully 
equipped, combination instrument 
which provides simple, reliable and 
flexible operation for the routine 
mass spectrometric analysis of or- 
ganic substances purified by the 
built-in gas chromatograph. It uti- 
lizes the most advanced and 
sophisticated methods and instru- 
mentation for each of its important 
unit operations, from sample in- 
troduction into the gas chromato- 
graph to recording of a mass 
spectrum. Other inlet systems are 
provided for operation of the mass 
spectrometer with previously puri- 
fied liquids and solids.We are justly 
-proud of its performance, which is 
eminently suited for biochemical 
analysis, determination of trace 
constituents in complex mixtures, 
molecular structure elucidations, 
and studies of isotope abundance. 

Gas Chromatography for the pre- 
liminary purification of organic 
compounds in complex mixtures is 
achieved with coiled columns 
housed in a compact oven. A cir- 
culating air bath assures accurate 
temperature regulation in isother- 
mal or temperature-programmed 
operation. 
Sample Enrichment in a unique 
patented molecule separator (per 
Becker and Ryhage) is carried out 
by the preferential removal of 
carrier gas from the effluent stream 
of the gas chromatograph. 
Ionization is achieved by electron 
impact. Automatic regulation of 
electron energy provides optimal 
levels of ionization during opera- 
tion of the ion source as a gas 
chromatographic detector and for 
the reproducible production of an 
array of fragment ions during re- 

cording of a mass spectrum. 
Mass Spectra are obtained with a 
rapid-scanning, single-focussing 
magnetic sector analyzer with suf- 
ficient resolving power for opera- 
tion with compounds in a molecu- 
lar weight range up to 1200. 
Optimal resolving power under dif- 
ferent operating conditions with 
externally variable ion source and 
collector slits. 
Components for the GLC inlet are 
designed to provide optimal per- 
formance with the most demand- 
ing chromatographic conditions. 
Minimum dead volume and effec- 
tive, uniform temperature control 
of all parts assures symmetrical 
peaks with no loss of effective col- 
umn efficiency, even with capillary 
columns and long packed columns. 
Write for brochure 9000S3 and list 
of satisfied users. 

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
L __ : LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden. 
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Tracerlab 
the first family on the Geiger tube tree 
From early type Geiger-Mueller tubes for replace- tems - including nuclear instruments together with 
ment purposes, to state-of-the-art special-purpose their own Geiger tubes. What's it to you? Simple - 

types, you'll find it on the Tracerlab family tree! all Tracerlab tubes are state-of-the-art; all Tracerlab 
instrument systems have optimized Geiger tubes; The Tracerlab family has consistently grown over * and in terms of integrated design, ultimate quality 

nearly two decades, to a point where it is the most control, it figures to do business with a manufac- 
comprehensive and complete line of nuclear detec- turer who dies to Trcerla 
tors today (the most popular one, too!). Over 50 differ- t 
ent types available, including halogen- and organic- f TRACEIRLAB 
quenched thin-wall and end-window tubes, fast and A Division of Laboratory For Electronics, Inc. 

slow neutron detectors, and cosmic ray detectors. WALTHAM, MASSACHUSETTS 02154 Taeslow n eutron d ei apetetors, Scand cosmic ray detectors. Richmond, California N Houston, Teoo . Malines Belgium Sales Offices in Principal Cities 

Tracerlab takes pride in manufacturing complete sys- Film Badge Service Health Physics * Bioassays * Sources * Nuclear Instrumentation * Radiochemicalt 
Radioactive Waste Disposal Radiation Monitoring Instrumentation * Isotope Applications 

.... ki. 
. . 

Kiiiiiiii":j~iiiii~i!~,!? 

'Il | EMERGENCY SHIPMENTS | 
Stock items can be shipped to you 

within one hour upon' request! 

11 MARCH 1966 
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7 Companies sell 
scintillation crystals. 

4 Companies sell 
germanium and silicon detectors. 
12 Companies sell 
proportional counters. 

10 Companies sell geiger tubes. 

But we're the only 
one that has them all. 
You can get the radiation detector you need from a 
number of suppliers - both foreign and domestic. 
But did you ever try to buy a crystal from abroad? 
Or wait for a germanium detector that supposedly 
was available "off-the-shelf"? Or order a counter with 
the exact shape, fill gas, and window thickness you 
needed? 

We specialize in supplying all the major types of 
radiation detectors you need. Our crystals are avail- 
able both in the usual mounts and as custom-designed 
assemblies for specific applications. Our germanium 
and silicon detectors, with depletion depths up to 
9 mm. really are stocked for immediate delivery. Our 
geiger and proportional counters come in 320 differ- 

ent configurations for you to pick from. 
We've just published our new Scintillation Crystals 

catalog, the third in our series of catalogs on radiation 
detectors from Isotopes, Inc. This publication details 
our Standard and Integral Series sodium iodide crys- 
tals as well as our Unitized Series of large crystal as- 
semblies. Special assemblies, such as low-background 
crystals, cesium iodide crystals, alpha screens, and 
hole-through crystals, are also included. Complete 
specifications and prices are given for all units. 

For your copy of Scintillation Crystals, or for 
copies of Geiger and Proportional Counters or Solid- 
State Detectors, write Isotopes, Inc., 124 Woodland 
Avenue, Westwood, New Jersey. 

ISOTOPES, Inc. 

11 MARCH 1966 
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in nuclear instrumentation: 
Hewlett-Packard 'built-ins' 

Scintillation Detector 
hp 10601A $835 
hp 10602A $1475 
hp 10611A $885 
hp 10612A $1565 
hp 10613A $885 Hi-voltage 
hp 10614A $1565 supply 

hp 5551-A $350 

Over fourteen years' experience in electronic counters 
is utilized for these new Hewlett-Packard nuclear instru- 
ments. Field-proven design and packaging concepts give 
increased reliability, versatility and stability for detect- 
ing, counting, displaying and recording nuclear events. 
These instruments are backed by extensive hp world- 
wide sales and service facilities. 

The hp packaging format-modular cabinets for indi- 
vidual or rack-mount applications-simplifies use with 
other instruments for complex systems. Further, versa- 
tility is increased by packaging the scintillation detector 
and amplifier in one unit, complete scaler-timer in a 
second and a high-voltage power supply in a third. 
Hewlett-Packard scintillation detec- 
tors use premium selected Nal (TI) 
crystals and photomultiplier tubes as 
integral assemblies and provide suffi- 
cient built-in gain and pulse shaping 
capability for driving a single-channel 
analyzer. 

For maximum versatility in value- 
priced nuclear instrumentation, call 
your hp field engineer or write for full 
specifications to Hewlett-Packard, 
Palo Alto, California 94304, Tel. (415) 
326-7000; Europe: 54 Route des 
Acacias, Geneva; Canada: 8270 May- 
rand St., Montreal. 

t- 

r ......... 
I S 

I 

ctiming readout 
Icircuitry equipment 

I._J L ?___ ..___l L-_-__... J 

Scaler 
hp 5201L Pulse Height Analyzer/Scaler-Timer $1950 
hp 5202L Scaler-Timer $1400 
hp 5203L Scaler $950 

Three scaler models offer broad flexibility. The 5201L 
includes a scaler-timer with a pulse height analyzer 
(ideal for differential gamma ray analysis). The 5202L 
includes a scaler-timer with an integral discriminator 
for gross counting. Both will totalize counts, count for 
a preset time or register time for a preset count. The 
5203L is a scaler without timer that may be manually 
operated, externally gated or slaved to a 5201L or 
5202L. All instruments have a multiple pulse resolution 
of 200 nsec and provide BCD output for driving hp 
digital recorders or other devices. 

The 5551A is a stable, highly regulated supply offer- 
ing an output of 170 to 1615 volts. This equipment can 
be combined with auxiliary instrumentation from the 
Moseley and Dymec Divisions of Hewlett-Packard to pro- 
vide scanning spectrometer and gross counting systems, 
plus automatic recording. 

Data subject to change without notice. Prices f.o.b. factory. 

HEWLETT PACKARD 
An extra measure of quality 
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Relax a little. 

Buy COREX? centrifuge tubes, 

the new standard in glass. 
Unique and total chemical strengthening now gives you 
COREX tubes that can carry a priceless sample 
safely at 40,000 X G, or 25,000 rpm... in glass. 

Lower-speed tubes give you new security in glass 
at 5,000 rpm and at 9,500 rpm. 

Just because they're glass, you're free of all the old 

compromises with transparency, with inertness, and with 
autoclavability. And COREX tubes outdo conventional 
borosilicate tubes in resistance to clouding just as 
they do in sheer brawn. 

These COREX tubes fit the rotor heads of the most 
popular centrifuges. 

Buy COREX tubes today from your CORNING? labware 
dealer, and relax. For complete information on the 
COREX centrifuge tube and bottle line, send to 

Laboratory Glassware Dept., Corning Glass Works, 
9303 Crystal St., Corning, N.Y. 

THE NEW STANDARDS COME FROM ORN ING 
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New Whatman microgranular ion exchange 
cellulose DE32. X260 magnification 

iw 
IlVl 

A w 

Whlatman 

ION EXCHANGE CELLULOSES 

i lluv v v i i L . iI iu LaI I :AniaI Iy:; 

cellulose DE32. X80 magnification 

uriginai wnatman 
cellulose DE11. 

us ion exchange 
X80 magnification 

The most important advance in ion exchange 
celluloses in 11 years. The new Whatman 
Microgranular Celluloses are unlike any ion 
exchange celluloses you have ever seen or used... 
controlled particle size and shape lead to higher 
capacity, faster kinetics, and improved resolution. 
These products are specifically designed for the 
separation of biologically active charged 
macromolecules. Learn about the unprecedented 
nature of the Whatman Microgranular Ion Exchange 
Celluloses, their applications and techniques 
and the new Advanced Fibrous Ion Exchange 
Celluloses. Send for your 

FREE DATA MANUAL AND CATALOG 2 000 
For technical information and availability, call or write: 

SCIENTIFICA DIVISION 

reeve angel 
9 Bridewell Place, Clifton, N.J. 07014/Phone: (201) 773-5800 

NEW, ,IMPORTANT, AND NOWI 

MICROGRANULAR 

I 
a 



We are pleased to Announce 

Several Major Improvements in the 

Determination of 

CPK 
CREATINE PHOSPHOKINASE 

Perhaps the Preferred Enzyme in the Diagnosis of 
Myocardial Infarction and Muscular Dystrophy (1,2,3,4). 

Previously published procedures, such as that of 
Okinaka 5), served a valuable purpose in stimulating 
the study of CPK both clinically and scientifically, but 
left much to be desired. They were not only cum- 
bersome, but slight variations in reagent purity or 
technique often yielded erroneous results. Activities 
were not linear with enzyme concentrations. Although 
Sigma has been supplying the reagents for this work 
for over 10 years, we have been reluctant to recom- 

mend this determination to any but the most careful 
laboratories. 
NOW after almost two years of intensive research, 
we can offer 3 Procedures that appear to be excellent 
for Clinical Routines and yet precise enough for Re- 
search. These procedures are approximately 50 times 
as sensitive as were earlier methods. As little as 10 
lambda of serum can be used in our Colorimetric Pro- 
cedure No. 520 making it excellent for Pediatric use. 

CPK is perhaps more specific for Myocardial Infarction than S-GOT or LDH. 
CPK is an excellent diagnostic aid in Muscular Dystrophy. 
CPK apparently does not elevate in Liver diseases. 

Ref.: 1. Dreyfus, J. L., Laruelle, P. Schimmel, P., et Michaux, J., "Interet de I'Etude de la Creatine-Kinase 
du Serum Chez les Meres de Myopathes," Rev. Fr. Et. Biol. V, 990-994, (1960). 

2. Hess, J. W., & MacDonald, R. P., J. Mich. State Med. Soc., 62, 1095, (1963). 
3. Hess, J. W., MacDonald, R. P., Frederick, R. J., Jones, R. N., Neely, J., & Gross, D., "Serum Creatine 

Phosphokinase (CPK) Activity in Disorders of Heart and Skeletal Muscle," Annals of Internal Medicine, 
61, 1015, (1964). 

4. Duma, R. J., & Siegel, A. L., "Serum Creatine Phosphokinase in Acute Myocardial Infarction," Arch. 
Intern. Med., 115, 443, (1965). 

5. Okinaka, S., Kumagai, H., Ebashi, S., Sugita, H., Momoi, H., Toyokura, Y., Fujie, Y., Arch. Neurol., 
4, 520, (1961). 

3 PROCEDURES TO CHOOSE FROM: 

Sigma Procedure No. 661 (Colorimetric) 
@ approx. 660 m, 

In this procedure. Creatine is Phosphorylated to 
Phosphocreatine. Phosphocreatine is hydrolysed to 
release Inorganic Phosphorus. The Inorganic Phos- 
phorus is measured per Fiske & SubbaRow. We 
will continue to offer our older and less sensitive 
No. 660 Procedure for those who are already us- 
ing it and do not wish to change over at this time. 

Uses 2 x 0.3 ml Serum. 
Time required-approx. 2 hrs. 

Kit No. 661-PA- 
Reagents for approx. 25 Assays .... $13.00 
Kit No. 661-A- 
Without Fiske & SubbaRow reagents $6.00 

Kits for 100 assays are also available. Inquire. 
Note: Kits do not include TCA which should be 

obtained locally. 

Sigma Procedure No. 520 (Colorimetric) 

@ approx. 520 m/ 
In this procedure, Phosphocreatine is enzymatically 
hydrolysed to Creatine. The Creatine is measured 
Colorimetrically. Entire Procedure can be carried 
out in one tube (plus a Blank); deproteinization 
is not required. 

Uses only ten lambda of Serum (0.01 ml). 
Time required-approximately 1.5 hours 

Kit No. 520- 
Complete for approx. 25 Assays. 
Tentative price .................... $20.00 

Kit No. 520C- 
Complete for approx. 100 Assays. 
Tentative price .................... $50.00 

Sigma Procedure No. 40-UV (Ultraviolet) 

@ approx. 340 myz 
In this procedure Creatine is Phosphorylated to 
Phosphocreatine, while ATP is hydrolysed to ADP. 
The ADP is recycled back to ATP by Pyruvate 
Kinase. The Pyruvate is reduced to Lactate by 
LDH while DPNH is oxidized to DPN. We mea- 
sure the rate of DPNH oxidation. 

Uses 0.2 ml Serum. 
Time required-approx. 20 minutes. 

Kit No. 40-A- 
Complete for approx. 15 Assays .... $25.00 

Kit No. 40-B- 
Complete for approx. 45 Assays .... $70.00 

All procedures are new and Tentative: Changes in techniques 
and packaging of reagents may be suggested from time to time. 

Remember Sigma is basically a manufacturer and distributor of Biochemicals. We have no 
desire to "sell" you on any procedure or kit. Regardless of the method you use, you will 
probably use Sigma Reagents. If you do not like a "Sigma" Procedure, we invite inquiries 
for reagents for any procedure you prefer. 

ORDER DIRECT-TELEPHONE COLLECT from ANYWHERE in the WORLD 

Day, Station to Station, PRospect 1-5750 
Night, Person to Person, Dan Broida WYdown 3-6418 
TWX (Teletype) Day or Night: COLLECT-314-556-0594-U 
TELEGRAM: SIGMACHEM, St. Louis, Missouri 

The Research Laboratories of 

El IF\ I\A/\C H1 E M I C A L CO M PAN Y 

3500 DE KALB ST. * ST. LOUIS 18, MO. * U.S.A. 
___~~~*s 

U 
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Distributed in the United Kingdom through 
SIGMA LONDON Chem. Co. Ltd. * 12, Lettice St., London, S.W. 6, England Telephone: RENown-5823 (Reverse Charges) I 

-?I -- I II I I I ---- 

1150 



EUW-401 Polarography Sys- 
tem .............$480.00 
Enables Manual, 2-electrode 
recording, or 3-electrode re- 
cording polarography 
Includes EUW-19-2 Polarog- 
raphy Module ($185.00) plus 
EUW-19A Operational Ampli- 
fier ($135.00), and EUW-20A 
Servo Chart Recorder 
($199.00) 

EUW-301 Recording 
pH Meter... $280.00 
Measures pH 0 to 14 
or any 1 unit pH 
span. Includes EUA- 
20-11 pH Module 
($125.00) plus EUW- 
20A Servo Chart Re- 
corder $199.00) 

Write For Free Descriptive Brochures 
Full descriptions and specifications for the basic Heath 
Malmstadt-Enke Instrumentation Lab, the EUW-301 Re- 
cording pH Meter, and the EUW-401 Polarography System 

THE HEATH MALMSTADT-ENKE INSTRUMENTATION LABORATORY SUPPLIES ALL BASIC 
INSTRUMENTS, POWER SUPPLIES, TOOLS, AND COMPONENTS ... for a university-level 
course in electronics and instrumentation, or for an electronics adjunct to the physics, 
chemistry, or biological research laboratory. In combination with the comprehen- 
sive text and reference source "Electronics for Scientists" written by Drs. Malmstadt 
and Enke, this basic Instrumentation Laboratory is in use by hundreds of colleges, 
universities, and research organizations for both teaching and research purposes. 
The Heath Malmstadt-Enke Instrumentation Lab (EU-1OOA) is complete at 
$990.00-adding the optional steel desk-top cabinet (EUP-22A, $130.00) provides 
a complete Instrumentation Laboratory Station. 

HEATH MALMSTADT-ENKE SERIES ELECTRONICS PROVIDES SOPHISTICATED INSTRUMENTS 
FOR RESEARCH. Although all instruments of the Heath Malmstadt-Enke Series are 
available individually, the complete basic Instrumentation Laboratory Station is 
the nucleus for advanced, specialized instrumentation as well. For example, the 
EUW-20A Servo Chart Recorder from the basic lab couples with an accessory 
module to become an accurate, stable, and highly versatile recording pH meter 
(sensitive to 0.005 pH).... The EUW-19A Operational Amplifier couples with 
an accessory module and the Servo Chart Recorder to become the EUW-401 
Polarography System. This modular concept enables virtually unlimited growth! 
Further instrumentation is forthcoming! 
Write To Heath For Full Information On This Exciting Series Of Electronics 
And Instrumentation. 

11 MARCH 1966 

Heath Company, Dept. 520-19, Benton Harbor, Michigan 49023 
I Please send FREE brochures on Malmstadt-Enke Instrumentation Lab, the pH Meter, and the 

Polarography System. 
| Please place my name on your permanent Heath Malmstadt-Enke mailing list. 

Name 

Address __ 

City State Zip 
Prices & Specifications subject to change without notice. EK-188 0 

_ 

~~~~~~~~~~~~~~~~~~~~~~~~E-18_8 r_ 
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An intensive study of the computation analog and hybrid computation available * Amplifiers can be used at full input 

needs of over 1000 EAI customers 
led to the final, successful design of the 

powerful, new EAI 680 Analog/Hybrid 
Computing System. The EAI 680 is 

designed to grow with your needs. Start 
with a basic analog computer . . . expand 
to 156 solid-state ?10 volt amplifiers with 
an extensive complement of non-linear 
and digital logic modules . . . then 

expand with a fast, stored-program 
digital computer. Thus, the EAI 680 

keeps pace with the user's ability and 
future requirements to develop more 

sophisticated models for simulation. 
The EAI 680 makes the benefits of 

for a wide variety of applications: 
simulation and control in the process 
industry; data reduction and 
physiological model building in the life 
sciences laboratory; the teaching of 
computational techniques and advanced 

problem-solving in the university; 
and advanced system simulation in the 

aerospace industry. 
The EAI 680 Analog/Hybrid Computing 
System is supported by the full line of 
EAI customer services including software, 
training, world-wide service facilities, 
and an extensive applications library. 
Some performance data and features: 

amplitude within their 500 kc bandwidth. 
* Linear component static accuracy is .01%, 
and typical multiplier static accuracy is .015%. 
* Self-contained digital control and 
uncommitted general purpose logic. 
* Fast-setting, servo-set pots. 
* Microsecond, electronic mode control. 
* Simplified patching and control 

organization allows effective use of 
EAI 680 by newly trained programmers. 
* Display wing expansion for display of both 
high-speed and real-time information. 
Write for full details on this new, 
attractively priced hybrid computing 
system, the EAI 680. 

EiA mI ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey 
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You can use Bendix TOF Mass Spectrometers in 
25 different research and analysis areas. 

1. Time-of-Flight Mass Spectrometer: Physically 
and chemically analyzes gases, liquids, solids. 
Separates ions of different mass-to-charge ra- 
tios continuously, and with unmatched speed. 

Imagine what you can do with all these. 

2. Polarmatic Spectropolarimeter: Plots op- 
tical rotation of solutions as a function of 
wavelength, simultaneously recording the 
transmission. 

5. Polarotrace 1660A: Polarography sys- 
tem with built-in oscilloscope readout using 
drop-synchronized linear voltage sweep to 
measure trace elements in solutions. 

8. Contraves Rheometers: Accurately mea- 
sure Newtonian and non-Newtonian liq- 
uids; cone and plate accessories available. 

3. Automatic Polarimeter: Rapidly meas- 
ures rotation of monochromatic plane- 
polarized light passing through a liquid, 
with angular sensitivity of 0.0002 degree 
of arc. 

6. Dosimeters: Pen-sized meters for imme- 
diate and accurate measurement of person- 
nel radiation exposure. 

9. Electrostatic Air Sampler: Light, compact 
and portable kit for rapidly sampling large 
quantities of air. 

4. Magnetic Electron Multiplier: Basic com- 
ponent detects photons, other particles. 
Small, rugged, lightweight, undamaged by 
exposure to atmosphere. 

7. Helium-Neon Gas Laser: Inexpensive 
portable tool that demonstrates basic prop- 
erties of lasers. Highly monochromatic 
light source. 

10. Reactor Instrumentation: Measures core 
neutron flux, safeguards reactor opera- 
tion. Solid-state modules can be assembled 
into any system. 

For details on any of our scientific instruments for research and analysis (or one designed and built to your specifications), 
write us at 3625 Hauck Rd., Cincinnati, Ohio 45241. 

Cincinnati Division 



FRA 

1-7 Shown with optional 
00' photoelectric dispensing head 

MATTM 
(Tri-Purpose Linear Fraction Collector) 

The FRACTOMAT is just 171/2" 
wide and the only thing big about 
it is the kind of job it does. The 

most compact fraction collector 

available, the FRACTOMAT will 
save you valuable bench space 
while offering many features that 
other, larger units do not possess: 

* Only 171/2" wide ? 260 Standard Tube Capacity with Adapters 
for Micro-collection ? Drop, Time and Volume (Syphon or Photo- 
electric) Collection ? Collection is Directly Into Test Tubes Pre- 

venting Cross-contamination * Safety Feature Prevents Loss of 

Samples * Racks Can Be Added or Removed As Often As Re- 

quired * All Stainless Steel and Anodized Aluminum Construc- 
tion * Added Flexibility in Mounting Columns * Dust Cover In- 
cluded at No Extra Cost 

(Available for 220 Volt Lines) 

Find Out More: Request Bulletin #S3-4200 

LABORATORY APPARATUS * PRECISION INSTRUMENTS 

BUCHLER INSTRUMENTS, INC. 
1327 16TH STREET, FORT LEE, NEW JERSEY 07024 

SEE IT AT THE FEDERATION MEETING-BOOTHS W 1-2-3 
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High-efficiency gas chromatograph 

PROTECTS SENSITIVE MATERIALS 

| 

| lj *There's a long list of sensitive materials that have always given the chromatographer a rough 
time, among which are counted pesticides, steroids, vitamins, organo metallics and poly- 
functional industrial organic chemicals. The reason: they are all thermally or catalytically 

unstable or have polar functional groups that, in the environment of an ordinary gas chromatograph, cause 
them to decompose, react or get "lost" in the gc system. * It's precisely for these materials that the F & M Model 
402 High-Efficiency Gas Chromatograph was designed. No matter what kind of sensitive material you want to 
analyze, the 402 will respect its chemical integrity and produce a chromatogram with all the characteristics that 
mark the output of a high-efficiency instrument: * peak symmetry so fine that you'll see virtually no trace of tailing 
in any of the chromatograms above, even at picogram levels of detection; * column efficiency so high (often exceeding 
700 theoretical plates per foot) that even the most difficult separations are completed on as little as 12 feet of column; 
* elimination of component loss so complete that even steroids give accurate quantitative response, and even at the 
nanogram level; * sensitivity so high that picogram quantities of material are detected without even extending the 
detector; * dual column operation so versatile that it permits baseline compensation or concurrent analytical runs 
on two different columns, or simultaneous operation of up to four detectors, or combined analytical/preparative 
runs. a Why? Because the 402 is practically without dead space . . . has a unique on-column injection port which 
eliminates the harmful effects of thermal down-gradients or dead volume ... 
lets the sample material "see" virtually nothing but glass . . . and for many _ 
other reasons, too. * Prices start at $4,595.00 including recorder (f.o.b. r 

Avondale, Pa., U.S.A.) For more information, call the Chemical Instrumen- 
tation Sales Representative at one of the 41 Hewlett-Packard sales offices 
in the U. S. * F & M Scientific, Division of Hewlett-Packard, Route 41 and 
Starr Road, Avondale, Pennsylvania 19311. In Europe: F & M Scientific F &M SCIENTIFIC 
Europa N. V., Basisweg (Sloterdijk), Amsterdam, The Netherlands. DIVISION OF HEWLETT-PACKARD 
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Morton? Culture Tube Closures 

meet all the microbiologist's needs 
We're not seriously recommending that you 
keep a rose under a Morton Closure, but this 
highly efficient replacement for cotton plugs 
does meet a host of needs in microbiological 
activities. The well-known Morton Closure which 
has been in use for over ten years was designed 
by Dr. Harry E. Morton, Department of Micro- 
biology, School of Medicine, The University of 
Pennsylvania. The unique indentations and 
pressure fingers grip and center the tube, and 
the closure won't come off when tube is tilted 
or shaken. Because it's made of stainless steel, 
the closure resists corrosion; because it can be 
used repeatedly, it's economical. Its length per- 
mits easy manipulation. The Morton Closure 

reliably prevents contamination from the air. 
Rate of evaporation is approximately half of 
that with cotton plugs and there is no lint- 
fouling. Closures can be color coded by placing 
a drop of permanent marking ink on top. 

Morton Stainless Steel 
Culture Tube Closures, with fingers. 

No. Tube Size, O.D. Qty/Pkg. Package 
T1390-13 13 mm 144 $17.85 
T1390-16 16 mm 144 18.35 
T1390-18 18 mm 144 18.85 
T1390-20 20 mm 144 23.85 
T1390-25 25 mm 72 11.60 
T1390-38 38 mm 36 15.26 

scientific products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Stocking Locations: Atlanta * Boston * Charlotte ? Chicago ? Columbus * Dallas * Detroit * Kansas City 
Los Angeles * Miami * Minneapolis * New Orleans * New York * San Francisco * Seattle * Washington, D.C. 

In Mexico: Hoffmann-Pinther & Bosworth, S.A. 
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Disinfect, Deodorize and Clean animal cages with 

Mikro-Spray as easily as you now hose them down! 

A unique device for the in-place cleaning 
of animal cages and animal rooms, the 
MIKRO-SPRAY system injects detergent 
germicides into your waterline at a rate 
exactly proportional to the flow of water. 

Any surface or object that can be washed 
with water can be cleaned, disinfected and 
deodorized with the MIKRO-SPRiAY just 
as easily and far more effectively. In fact, 
MIKRO-SPRAY hooks right into your exist- 
ing waterline system. It is available in both 
wall-hung and portable models, which dis- 
pense one of two powerful detergent germi- 
cides (whichever one is best suited for your 
needs) in a rate exactly proportional to 
your flow of water. And gives you your 
safest, most sanitary, in-place cage cleaning 
ever, with no mopping or rinsing needed! 

The first of these two detergent germi- 
cides, MIKRO-QUAT, is a quaternary am- 
monium detergent germicide. Completely 
harmless to animals, it disinfects and de- 
odorizes for a full twenty-four hours. It is 
recommended for normal in-place cage 
cleaning requirements. 

The second, MIKRO KLENE, is an iodo- 
phor detergent germicide that gives you 
the ultimate in disinfection results. It is 
recommended for use in cages where ani- 

mals are being used for experimentation 
with dangerous infectious diseases and a 
fast, positive bacterial kill is required. Like 
MIKRO-QUAT, it is completely harmless 
to animals. 

Use of the MIKRO-SPRAY system, of 
course, is not limited to just in-place cage 
cleaning. It is equally effective in disinfect- 
ing and deodorizing cage racks, walls and 
floors of the cage room and for general 
clean-up duties in the incinerator and 
waste disposal room. Send coupon today 
for new manual on environmental sanita- 
tion, including complete details on appli- 
cation of MIKRO-SPRAY system. 

| XECONOMICS LABORATORY, INC. | 
| Economics Laboratory, Inc., Dept. 142-N l 

250 Park Avenue, N.Y., N.Y. 10017 

Please send me full details on the disinfecting, deodoriz- | 
ing, and cost-cutting effects of the MIKRO-SPRAY in-place j I cage cleaning system. 

ADDRESS 

CITY STATE ZIP____ 
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For atomic absorption (everyday or esoteric) see Jarrell-Ash 

Jarrell-Ash offers three distinct systems, each combining 
both atomic absorption and flame emission spectrometry. 
One of them will prove ideal for your needs. 

For routine analysis, there's the budget-priced 82-700. 
It is capable of performing up to 120 analyses per hour and 
designed for use where dependability, simplicity, space and 
price are prime considerations. 

For maximum versatility, no other atomic absorption 
spectrometer can compare with the 82-500. Based on the 
famous Model 82-000 Ebert Spectrometer, it contains a 
unique multi-pass optical system, plus facilities for altering 
system components and adding new developments. The 
82-500 provides the lowest known limits of detection. 

For multi-element analysis, the Model 82-600 gives 
you the first direct-reading polychromator in the atomic 

up 

absorption field. Precise and speedy, it analyzes very low 
concentrations of metallic elements in agricultural, bio- 
medical or industrial samples . . . can determine up to 12 
elements simultaneously, perform up to 600 analyses 
an hour. 

We'd like to send you complete technical information 
on the instrument or instruments that interest you. Also 
available are copies of a new 16mm color sound movie 
"Atomic Absorption Spectrometry". Write: Jarrell-Ash, 
Film Library, 530 Lincoln Street, Waltham, Mass. 02154. 
Tel. (617) 899-4300. Jarrell-Ash (Europe) S.A., rue de la 
Jaluse 6, Le Locle, Switzerland. 

ANALYTICAL INSTRUMENTATION 
SPECTROSCOPY * X-RAY DIFFRACTION 
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Flow Laboratorie rs quality tissue culture media and sera- ready for immediate use. How 
does this help your investigations? Simply by relieving you of numerous routine, but costly chores. 
You are assured of a product that has been preweighed, premixed, prefiltered and pretested for 
sterility and growth-promoting capabilities in various tissue culture systems. These production 
and quality control procedures save your time, your personnel, your space-your money. How 
good is our product? We use it exclusively in producing our own highly reputed tissue cultures. 
Why struggle with dry chemicals, distilling operations, filtration techniques and overhead rates 
when Flow offers you off-the-shelf media and sera-ready to use now? Our complete catalog is 
available on request. 

FLO W LABORA TORIES INCORPORA TED 
Dept. S-1, 12601 Twinbrook Parkway, Rockville, Md. 20852 Tel. (301) 427-39001 Dept.S-3,936 West Hyde Park Blvd., Inglewood, Calif. 90302 Tel. (213) 674-2700 
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ELECTRONIK 19 SINGLE-PEN ELECTRONIK 19 TWO-PEN . 
LAB RECORDER LAB RECORDER 

What's your application? 
Differential Thermal Analysis? 

Spectrophotometry? 
Chromatography? 

Temperature? 
Spectrometry? 

pH and Conductivity? 

Rate of Reaction by 
Rate of Temperature Rise? 

Microvolts-Millivolts-Volts? 

The Honeywell ElectroniK 19 Portable Laboratory Recorder is 
most likely the instrument you need. Why not order one today? 

FEATURES 

Multi-Range Input: D-C from 100 MICROVOLTS to 100 
volts in 19 discrete steps with 1, 2, 5, 10 relationship 
between steps. 

High Accuracy: ?0.25% of span or 1 MICROVOLT, which- 
ever is greater. 

Fast Response: Less than 0.5 second full scale. Down less 
than 1% of full scale for a 5 cps 10% of full scale 
peak-to-peak sine wave input. 

Two-Step or Eleven-Step Zero Positioning: Continuously ad- 
justable zero positioning from +100% to -100% of 
span in 2 steps, or from +100% to -1000% of span 
in 11 steps. Rotary switch provides either 2 or 11 
calibrated zero positions with continuous vernier ad- 
justments to intermediate positions. 

Versatile Chart System: 10 speeds from 1 sec/in to 10 
min/in with 1, 2, 5 relationship between steps; chart 
reroll or positive drive out across table top, and chart 
platen which tilts to 30? and 45? from vertical. 

Simplified Ink System: Disposable ink cartridge, easily 
replaced and primed without "splash". Manual pen 
lifter included. 

Compact: Single channel recording 83/4-inch wide x 83/4- 
inch high x 11-inch deep case; two-channel recording 
in 83/%-inch wide x 101/2-inch high x 11-inch deep case. 

Light Weight, Portable: Single-pen recorder weighs less 
than 20 pounds; two-pen recorder, less than 29 pounds. 
Equipped with comfortable carrying handle. 

Easy Connections: Front terminals for input, rear power 
cord and three-prong plug. 

OPTIONS 
Auxiliary Switches: For signalling, alarms and control. 

Price, 1 switch $40/pen, 2 switches $60/pen. 

Transmitting Slidewire: For remote recording, integration, 
control, etc. Price, 1 transmitting slidewire, $40/pen. 

Power Line Option: 220 or 240 volts instead of 120 volts. 
Price $15. 

Power Frequency: 50 cycle operation instead of 60 cycles. 
No extra charge. 

TO ORDER, SPECIFY: 

Model 19301-01-01 Single-Pen Recorder, ? 100% 
Zero ................................. $1100 

Model 19302-11-01 Two-Pen Recorder, ?+100% Zero 
each pen ............................. $1995 

Model 19301-02-01 Single-Pen Recorder, +100%, 
-1000% Zero ......................... $1200 

Model 19302-22-01 Two-Pen Recorder, +100%, 
-1000% Zero each pen .................. $2195 

Note: Prices are net FOB U. S. Factory, All prices and 
specifications subject to change without notice. 

WRITE FOR LABORATORY PRODUCTS SHEET LP-4, 
OR USE READERS' SERVICE CARD 

For Chromatographic Work 
The Honeywell ElectroniK 19 Recorder can be modified 
for chromatographic use by installing a Disc Integrator 
and using a specially designed chart. 

WRITE FOR LABORATORY PRODUCTS SHEET LP-6, 
OR USE READERS' SERVICE CARD 

Order from your local Honeywell office or write HONEY- 
WELL, Philadelphia Division, 1100 Virginia Drive, Fort 
Washington, Pa. 19034. Also in Canada. 

See biological, medical, and other recording systems from Honeywell's Philadelphia 

for Experimental Biology, Atlantic City, April 12-16, Spaces S20, 21, 22, 23. Ho ew l . 
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Gemini Molly Brown, March, 1965 

Gemini 4, June, 1965 

Gemini5, Aug., 1965 

Gemini 6, Dec., 1965 

Gemini -7, Dec., 1965 : 

Even though there are 80,000 Hasselblad users in the world today, 
we still get awestricken when one of our users takes "The System" 
on a trip. To outer space. Sure, "The System" is always on the spot. 
But on those out-of-the-world trips, it's one chance only. No do-overs. 
"The System" has never failed. 

We can imagine how Hasselblad owners felt during the space 
walk when NASA Astronaut McDivitt said: "Get out front where I can 
see you again. I've only got about three in the Hasselblad." We felt 
the same way. i--- 

The Hasselblad they use? An off-the-shelf model stripped down. 
The 500C with 80mm f/2.8 Planar lens. (Since you don't have a 
weight problem, you can add all the options you want.) 

"The System" is go in outer space. What can we say about it on 
terra firma?:Go go? : : : : 

For information, write Paillard Incorporated, 1900 Lower Road, 
Linden, New Jersey 07036. A S B A D 



the new Ultrotome III 

Describing our brand-new ultra- 
microtome as the ultimate, the 
acme-the ne plus ultra-strains 

credulity when you know well that 

someday we'll come back to you to 
describe an even better one that 
we've developed. Nevertheless, for 
now and the foreseeable future, 
this new Ultrotome Iil appears to 
be about as far as anybody can go 
within the practical limits of exist- 

ing technology. 

This new Ultrotome III is our third 

generation instrument. (The second 

generation Ultrotome is still func- 
tioning most effectively in many 
laboratories, is still a superb design, 
and is still available from us.) The 
Ultrotome III however, does things 
that no previous ultramicrotome 

could do. For example, and most 

importantly, it has the widest range 
of cutting speeds (0.1mm/sec. to 
20mm/sec.) of any ultramicrotome 
now on the market. One obvious 

implication of this is that all present 
(as well as future) embedding ma- 
terials will be efficiently sectioned 

by the Ultrotome Ill. 

A few of the other distinct advan- 
tages of this instrument: improved 
thermal feed characterized by in- 
stant response, broader range and 
better stability; a unique knife-edge 
evaluator; a precise manual macro- 
feed. There are others. The total 

package represents an ultramicro- 
tome with unusual versatilitywhich 
permits the solution of the most 
difficult sectioning problems. All in 

all, the most sophisticated ultra- 
microtome yet developed. 

But your satisfaction with such an 
instrument involves a good bit 
more than your initial purchase of 
it. It embraces the manufacturer's 

willingness to teach your people 
how to use it (we do), his continu- 

ing interest in helping you solve 

problems with it (our internation- 
ally recognized applications labo- 
ratory in Stockholm exists for this 

purpose), and his consistent com- 
mitment to its dependable func- 
tioning (the quality of our Service 
Engineers evokes accolades). In 

sum, we do not leave you to your 
own devices. 

Would you like the entire story? 
Ask us for bulletin 8800S3. 

I^ I :LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852 
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden 
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Overl O Nuclear Instruments & Accessories 
for Industry * Education * Research * Medicine 

1. Tritium Monitors...a must for H-3 
and C-14 users.. .continuously monitor 
air and stirface contamination. 

2. Remote Handling Tools...grasp ob- 
jects from 1/32" nut to 7" sphere. 

3. Personal Radiation Monitors ... for 
those working near tracers, X-Rays, ac- 
celerators. 

4. Laboratory Monitors... for alerting 
personnel to radiation ... for research. 

5. Ion Chambers... for standardization 
purposes and accurate measurement of 
gamma and beta sources. 

6. X-Ray Dosimeters ... for checking 
X-Ray output and dose distribution ac- 
curately and reliably. 

7. Portable Alpha Survey Meters... effi- 
ciency for alphas not affected by high 
gamma fields. 

11 MARCH 1966 

8. Fiberglass Lab Hoods-. .complete line 
of "easy-to-decontaminate" hoods and 
glove boxes. 

9. Pocket Dosimeters .. slow and fast 
neutron types . . . and direct-reading 
X-Ray/Gamma types in many ranges. 

r X^B 

10. Air Samplers...high and low volume 
units; also personal tinits for "breathing 
zone" monitoring. 

11. Radioactive Waste & Storage Con- 
tainers... for storing and shipping "hot" 
material. 

12. Personnel Protection Supplies... 
absorbent paper; disposable gloves, boots, 
coveralls; decon kits. 

13. Ultrasonic Decontaminators...for 
cleaning lab apparatus; in /2, 1, 2 & 5 
gallon sizes. 

14. Warning Tape, Labels, Signs, Tags 
and Rope. 

15. LIQUID 
SCINTILLATION 
DETECTOR 

30 YUARS 
OF 8CtENTIFMC 
ACHIEVEMENT 

Model 24-376 

"Scintor" 
* Low-cost system for counting C-14, 
Tritium and low-energy betas. 

* Ideal for education and research. 

* Can be used with existing equipment 
found in most schools and labs. 

* Efficiency up to 70% for C-14 and to 
25% for Tritium. 

Send for 
FREE 
80-page 
1966 Catalog 

ATOMIC ACCESSORIES DIVISION 

E 
IAIRO'ATOMIC,, 

33 UNIVERSITY RD.. CAMBRIDGE. MASS. 02138. Tel: 617 864-7420 
OFFICES: ATLANTA BOSTON CHICAGO DALLAS DETROIT LOS ANGELES 
NEW YORK PHILADELPHIA PITTSBURGH SAN FRANCISCO WASHINGTON. D.C. 
EUROPE: BAIRD-ATOMIC (EUROPE) NV, 26.27 VEENKADE. THE HAGUE, HOLLAND 

I Atomic Accessories Division I 
I BAIRD-ATOMIC, INC. * 

33 UNIVERSITY RD. CAMBRIDGE. MASS. 02138 
I Send me information on items circled: I 
.1 2 3 4 5 6 7 8a 

9 10 11 12 13 14 

I 0 Send me new 80-page Catalog 

15 

I State , Zip No. | 
mmmA m m m m mmm m m mm MMm 
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Four Diagnostic Enzyme Tests... AN D 

TE M PE RATU R E.. Simultaneously... 

only with the GILFORD MODEL 2000 
It is well established that enzyme assays require 

..........^^^^^^^~ ~accurate measurement of the temperature of the 
I I! I I I T. II; i~..reactants. The Model 2000 assures reliable quanti- 

..........H.. 175 Unit tation by recording temperature variation through- 
* :: :|:;::.??:?:??l:?: 1115 n|iTsT: :: .......out the period during which reaction rate measure- 

ment occurs. 

.... 

.........................................................The typical group of serum assays shown here 
..I.I"i" Hincludes Glutamic Oxalacetic Transaminase (SGOT), 

1H GOT^^ lo Units/ml.Glutamic Pyruvic Transaminase (SGPT), Lactic De- 
hydrogenase (LDH) and ox-Hydroxybutyric Dehydro- 
genase (o<-HBD)-with a fifth trace for temperature. 

*i i4 4 A ^^^^ With the unique Gilford Offset Control attach- 
~i~ii~iii~;~i~!*i:;!;?: ^ment, you can readily separate the four recording 

. ...:...J...iJ:G:i:.:i~..ii 5:? u t/ : : : ^ B traces, assuring clear, error-free readings. True 
BB?Hii?i ̂^^^!^^^^?!!!::iiiiiii^ ~linear slopes can be determined from one-minute 

segments, avoiding. the averaging of rates over long ...................................... ixed i in 
s 

-----^^^ fixed time intervals. 
llliBSIB;='.. .......... 

': 1 W W 1 <R =SThe direct absorbance reading is linear from 
0.000 to 3.000 Absorbance Units (A) with 0.001 A 

3........ resolution throughout-fully sensitive to small 
............. .............changes in absorbance, even in the presence of 

: 30??0 Te !imp 260 high background - with unmatched stability and 
..... ~:!i / .t::::?... .:.. ...i~ :::::? : < !* ;''-i,,? ), ! !low no ise. 

: ..... ::.. ::i.: ::::: .::::::4::::::::: Exact automatic cuvette positioning, plus a full 
-::::::::::::: : 3:::LDH 375 Units/ line of compatible accessories - including flow- 

,:,iiii~,??,??~ii ...... m through cells, temperature control and sensing, and 
~,I,::~:;;:,~:?. :~;."- , ~dual wavelength mechanism. This versatility, accur- 

!t t'''T 0:" 
:!5?lll.J .::;::::;:: acy and convenience have won the Gilford Model 

'i^N .............................SCA..LE '}'}... . ....2000 world-wide acceptance for enzyme kinetics, "'~ 
............... ...................... 00^ TIME: SCALE: "., - 

11:Icolumn chromatography, RNA-DNA thermal dena- 
turation and sucrose gradient analysis. Request 
brochure and prices. 

....i. ymi.....sfriiS?iiiir?ize!.:.. Conventional spectrophotometric measure- 
Tes Serum. Chart'is from the::ilfo:d ments are also more accurate and convenient 
Applicat ns Labor tory, Oberlin,:Ohi .. . with the Gilford 2000, even for m anual han- 

.1. . dling of single samples. Sensitivity, shutter 
and dark current adjustments are eliminated. 

.........................The system is completely line-operated. 

SALES AND SERVICE OFFICES 

TLAHROUGHOUT T H E U. S. A. 

a I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----- 
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March, 1966 

FISHER PRODUCT REPORT 
News about instruments, apparatus and reagent chemicals that make 
your work quicker, surer, safer and easier. 

See How Precisely You Can Read This Expanded pH Scale. To 

+0.002 pH Unit. It's on Fisher's New Accumet? 310 pH Meter. 

In long division, you can make your answer 
more and more accurate by carrying the 
calculation out to more and more decimal 
places. When you're measuring pH, it's not 
that easy! First you need an instrument that 
can measure the pH accurately to however 
many places you require. Then you need a 
scale on which you can read the value just as 
precisely as the instrument has measured it. 
You have them both in Fisher's new Accu- 
met 310 pH Meter. Its expanded scale shows 
any 1.4-pH span with ?0.005-pH accuracy, 
or a 140-mv span with -0.5-mv accuracy. 
You canl set the meter to cover any 1.4-pH 

range beginning with an integral value, pH you question a reading; microsample 
0 to 13, and read to 4-0.002 pH unit. As you adapter. All for just $595. You'll want our 
can see, there are two other scales-one for product bulletin for full details. (a) 0 
the full 0-14 pH range (?+0.05-pH accuracy) 
or 0 to -?1400 mv (=i5-mv accuracy), and 
another, logarithmic, for determining rela- 
tive ion concentrations. Thus, the Accumet 
310 is applicable to all general-purpose and 
high-precision pH measurements, as well as 
millivolt readings and electrometric titra- 
tions. More plusses: mirror-backed scales 
eliminate parallax error; fast-response, high- 
stability circuits; unique test circuit that tells 
if electrodes, buffer or sample is at fault if 

Fisher's Dyna-MixTM Keeps on 
Stirring Even When Speed Set- 
ting is Low... Lower... Lowest. 
With its easy-set, solid-state con- 
troller and sealed, permanently 
lubricated motor, this tiger prowls 
on at low-speed settings when 
many other mechanical stirrers 
grind to a painful halt. Fisher's 
new Dyna-Mix provides 
high torque throughout _ :- ...... 
its infinitely adjustable 
range of 0 to 6000 rpm 
at rated load, delivering up to 1/8-hp in 

intermittent use, 1/40-hp continuously. 
Which makes Dyna-Mix just about perfect 
for every lab-stirring application, from 
simple mixing to emulsifying. It comes with 
a 12"-long stainless-steel impeller and motor 
shafts, allows you to use a variety of other 
impellers. Price isn't a problem-$99. Our 
data sheet may stir you up to ordering two. 

(b) C 
Fisher RexynTM Ion Exchangers: 
They're All Wetl! 
And that's good. Most ion exchangers are 
packaged dry-you have to add water and 
wait until it's absorbed. All 41 Fisher Rexyn 
ion exchangers are packaged wet; they're 

ready to use. Their purity is Fisher certified, 
with low metallic content assured by atomic- 
absorption testing procedures. Particle size 
is determined by use of microscopes with 
calibrated verniers instead of the less-precise 
sieve method. Three grades available-Re- 
search, Chromatographic and Analytical- 
so you have a reliable, economical Rexyn 
ion exchanger for every lab use. Should we 
send our TD-173 ? (c) o 

All our product literature is free, 
so check what you'd like and mail this page, 
with your name and address, to Fisher 
Scientific Co., 139 Fisher Building, Pitts- 
burgh, Pa. 15219. F-516 

F FISHER SCIENTIFIC CO. 
Instruments, Apparatus, Furniture and Chemicals for Laboratories 

Complete stocks in all these locations: Atlanta * Boston * Chicago * Cleveland * Houston * New York 
Philadelphia * Pittsburgh St. Louis * Union, N.J. * Washington * Edmonton * Montreal Toronto * Vancouver 
11 MARCH 1966 1165 
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NOW 
...it's 

micro-LINC 
(a second generation series) 

as,t circuits,4i:X 0X t_| 

Many researchers, intrigued by the extraordinary 
versatility and approachability of the LINC compu- 
ter, have nevertheless been hesitant because of the 
speed and memory limitations inherent in the orig- 
inal design. 

Now the new micro-LINC series, a second-gen- 
eration LINC family, provides state-of-the-art capa- 
bilities, while retaining full LINC compatibility. Each 
model is an advanced, fully-integrated data acquisi- 
tion and processing system, specifically designed for 
laboratory work, with speed, flexibility and program 
power unprecedented in its price range. 

Utilization of integrated circuits has reduced 
memory cycle time to 2 microseconds. The 2,048- 
word random-access core memory is now expand- 
able to 32,000 words, with over 3 million (readily 
expandable to 6 million) bits of additional tape 
storage under program control. 

Other features include priority interrupt, and a 
9-bit, 24 microsecond A-to-D 
converter with new, high-linear- 
ity preamplifiers. A number of 
scientific software packages are 
available with the micro-LINC. 
Moreover, because it has full 
LINC software compatibility, 
users can benefit from many ad- 

SPEaF 
335 BEAR HILL ROAD, WALTH 

TI 
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ditional programs, fully developed and debugged by 
other researchers. 

The LINC (Laboratory INstrument Computer) was 
conceived and developed, first at M.I.T. and later at 
Washington University, under grants from National 
Institutes of Health. It was designed specifically to 
satisfy the need for a truly approachable, general 
purpose digital computer suitable for use in the 
laboratory environment. As a result, it combines an 
extremely powerful manipulative capability; broad, 
fully integrated input/output and interfacing facili- 
ties; and a direct, simple means of operator control, 
programming and machine communications. 

Like the LINC, Spear, Inc.'s new micro-LINC must 
be observed in action before it can be fully appre- 
ciated. Those who see and try it are usually con- 
vinced that there is no general-purpose computer 
selling for less than $100,000 which can match it; 
yet prices of the micro-LINC series are still under 

Write today for complete de- 

you would like to see one in 
operation, we will be happy to 
arrange a demonstration at our 
offices in Waltham to suit your 
convenience. 

tAM, MASSACHUSETTS 02154 

ELEPHONE: (617) 899-4800 
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THE MOST ACCURATE MANUAL SPECTRO- 
PHOTOMETER ON THE MARKET IS THE 
NEW CARY MODEL 16. 

accurate 

Why? 0.00024 absorbance nearzero,O.OO1 
near one,that's why. Five times better than 
the present state of the art. For an $8400 
instrument, that's something. 
What else? Deep UV penetration...down to 
1700A.JThe deepest of any manual spectro- 
photometer. At the least,that means highly 
efficient operation from 1800A to 2000A. 
There's more:The CARY 16 is the only man- 
ual spectrophotometer with a double beam 
and double monochromator system. You 
get low stray light for working with highly 
absorbing samples. Fewer time consuming 
dilutions. Ample accuracy withoutfrequent 
zero absorbance rechecks. And, continu- 
ous blank compensation. Automatically. 
The CARY 16's unique beam geometry al. 
lows normal sample handling down to one- 
half milliliter. With beam masking, samples 
can be reduced to micro-volume. Moreover, 
beam reduction by 8 produces a reduction 
of signal-to-noise of only 2. Result: reten- 
tion of extremely high accuracy. 
Controls? Simplified. To save you several 
extra steps. Every hour. Every day. 
Versatility is extended even further by a 
broad selection of attachments and sample 
handling devices. 

For 20 years, quality instrumentation has 
been the cornerstone of the CARY philos. 
ophy. This concern for quality has been 
paramount in the CARY 16's development. 
Send for the CARY 16 brochure E-601-36. 

G e ,^X- I NSTRUMENTS 

APPLIED .PHYSICS CORPORATION 
2724 S. PECK RD., MONR.OVIA, CALIF. 

UV/VIS/IR/Raman Recording Spectrophotometers 
Manual Spectrophotometers * Spectropolarimeters 

Vibrating Reed Electrometers & Amplifiers 

the most 





With Philbrick's new 

all-silicon solid-state 

Q3-M1P 

Multiplier/Divider 

you can 

or 

or &X 

. . . with speed (response to more than 
100 kcps), accuracy (DC error less 
than 0.1 %) and stability (less than 
100 ppm per degree C). Use it as a 
bench instrument or in Philbrick's new 
Q3 system of modules and cases. The 
versatile, self-powered Q3-M1P is real- 
istically priced at $980. For complete 
details, phone the nearest Philbrick en- 
gineering representative or get in touch 

with Philbrick Researches, 25-HAllied 
Drive at Route 128, Dedham, Massachu- 
setts 02026. Phone (617) 329-1600. 

Engineering Representatives 
Ala.: Iuntsville (205) 536-8393, Mobile (205) 954-9298; 
Ariz.: Phoenix (602) 265-3629; Cal.: Los Angeles (213) 
937-0780, Palo Alto (415) 326-9800, San Diego (714) 
222-1121; Colo.: Denver (303) 733-3701; Conn.: West 
Hartford (203) 233-5503, Greenwich (203) 661-5140; 
Fla.: :Ft. Lauderdale (305) 564-8000, Orlando (305) 425- 
5505; III.: Chicago (312) 676-1100, (312) 676-1101; Ind.: 

Indianapolis (317) 356-4249; La.: New Orleans (504) 
242-5575; Md.: Baltimore (301) 727-1999; Mass.: Wake- 
field (617) 245-5100; Mich.: Detroit (313) 838-7324; 
Minn.: Minneapolis (612) 545-4481; Mo.: St. Louis 
(314) 741-3779; N. M.: Albuquerque (505) 268-3941; 
N. Y.: Buffalo (716) 835-6186, DeWitt (315) 446-0220. 
Valley Stream (516) 561-7791; N. C.: Winston-Salem 
(919) 725-5384, (919) 725-5385; Ohio: Dayton (513) 
298-9964, Westlake (216) 871-8000; Okla.: Tulsa (918) 
627-6199; Pa.: Philadelphia (215) 277-0559, Pittsburgh 
(412) 371-1231; Tex.: Dallas (214) 526-8316, Houston 
(713) 781-1441; Utah: Salt Lake City (801) 466-4924; 
Va.: Alexandria (703) 836-1800; Wash.: Seattle (206) 
723-3320.. 
EXPORT: N. Y.: New York (212) 246-2133. 
CANADA: Quebec: Montreal (514) 482-9750, Ontario: 
Toronto (416) 789-4325. 

ELECTRONIC ANALOG COMPUTING EQUIPMENT for MODELLIING, MEASURING, MANIPULATING and MUCH ELSE 

iPHILB3FICK 
Visit us at the IEEE Show-Booths '#3K51 and 3K52 
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h l sl:ides 
color-prt 

. negative negtv-: 

photomicrograph 
copyprint 
or you name it; 

All from one camera. The Polaroid MP-3 Land camera. : f:: :: 0 : :: td i t 
In 10 seconds it gives you black and white macrophotographs, photomicrographs, - 

line copy slides, copies of any artwork, originals of almost anything (even wall charts). - : 
In 20 seconds you can get finished 4 x 5 prints along with a true film negative. --_:::--:--:-- 
In 60 seconds you can get prints in full color. - - :------- 
: In 2 minutes you can get continuous tone slides. : 
What makes the MP-3 this versatile? Two reasons. First, it will use 14 different -- - 

Polaroid Land films. There's one for every purpose. (It can also use conventional films.) - - :-- 
Second, there's the adaptability of the MP-3 itself. There are five interchangeable.lens - 
and shutter combinations, and an assortment of camera backs for Polaroid Land an&d' :: :- 
conventional films. 

Can the MP-3 take care of your photographic requirements? Certainly. :-:-::: 
Polaroid Corporation, Cambridge, Mass. 02139 PIo MP3 ndutri Vi Ca 



It's called the new Beckman E-3 
Glass Electrode. It provides multi-pur- 
pose pH measurement. It offers wide 
temperature application in the 0-100? C 
range. It measures accurately over the 
entire 0 to 14 pH scale with low sodium 
error. It maintains high sensitivity to the 
sample in the presence of corrosive 
action. 

For accurate pH sensing under almost 
any condition and the latest in electrode 
technology, look to the recognized leader 
in pH . . . Beckman. 

For additional information on the new 
E-3 Glass Electrode, or other Beckman 
electrodes, contact your local Beckman 
Sales Office. Or write for Data File 
LpH-466-15. 

- 3 = INSTRUMENTS, INC. 

SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 
FULLERTON, CALIFORNIA - 92634 

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; 
GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON 
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technology, look to the recognized leader 
in pH . . . Beckman. 

For additional information on the new 
E-3 Glass Electrode, or other Beckman 
electrodes, contact your local Beckman 
Sales Office. Or write for Data File 
LpH-466-15. 
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ing to similar but individual action. 
Rather, united action tends to degrade 
scientists in the minds of those to 
whom we have entrusted our political 
and military activity and does harm 
to the cause and to science. I strongly 
believe that all persons, individually 
or collectively, should make such pro- 
tests if they so desire, but they should 
not do so in ways that imply that 
they are beings having superior views 
because of their training or back- 
ground. I am sure that our country 
is as safe in the hands of our duly 
elected and appointed representatives as 
it would be in the hands of scientists, 
engineers, physicians, or persons of 
any special discipline. If any scientist 
wants to participate in the administra- 
tion of this country, let him get him- 
self elected or appointed to an ap- 
propriate government office. 

Louis LYKKEN 
2932 Oxford Avenue, 
Richmond, California 

As a member of AAAS I was not 
pleased to read the resolution on Viet- 
nam of the AAAS Council (7 Jan., 
p. 55). I believe the Council has mis- 
used the prestige of scientists to pro- 
mote a point of view on a matter un- 
related to the interests, responsibilities, 
and competence of scientists as a spe- 
cial group. Bakers, plumbers, ballet 
dancers, dentists, and scientists, as citi- 
zens, are all entitled to an opinion on 
the conduct of the war in Vietnam, 
but despite the Council's embarrassing 
effort to make it seem otherwise I fail 
to see why there is a scientist's position 
any more than a dentist's position or a 
plumber's position.... 

DONALD S. DEAN 

Department of Biology, 
Baldwin-Wallace College, 
Berea, Ohio 

Preservation of Privacy in Testing 

In line with Wolfle's editorial, "Psy- 
chological testing and the invasion of 
privacy" (31 Dec. 1965), I would like 
to suggest that a solution to the dilem- 
ma might be possible through "on-line 
testing" by a computer. Two ap- 
proaches are possible now. 

1) The test questions could be 
stored in a computer and presented to 
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proaches are possible now. 

1) The test questions could be 
stored in a computer and presented to 
the subject privately, one question at 
a time, via a typewriter printer or a 
visual display. The subject would key 
in his response and be presented with 
the next question. After the subject has 
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answered all questions, the computer 
would be programmed to score the 
tests, present the results in proper 
form, and erase the subject's responses 
to the individual questions from its 
storage unit. 

2) Another approach would be to 
use an answer sheet for the subject's 
responses. The subject himself would 
insert the sheet into an optical scanner 
for direct input to a computer or scor- 
ing machine programmed to score the 
test. The summary scores (not the in- 
dividual responses) would then be sup- 
plied in the appropriate format for in- 
terpretation, and the subject would 
destroy his answer sheet. 

In both of these approaches the re- 
sponses of the subject would be known 
only to the subject. This, I believe, 
would minimize one of the main ob- 
jections to psychological tests and 
would probably lead to more accurate 
responses by the subject. 

JOHN W. HAMBLEN 
Computer Sciences Project, 
Southern Regional Education 
Board, Atlanta, Georgia 

Metric System: Congressional Study 

Joseph Mayer ("Where does the 
metric system prevail?"-Letters, 22 
Oct.), disputing a claim that 90 per- 
cent of the world's population oper- 
ates under the metric system, tallies 
the dominant systems country by coun- 
try. But it is beside the point to esti- 
mate the prevalence of the metric sys- 
tem in terms of geography. On the 
one hand, metric countries must use 
English measures in order to do busi- 
ness with us. On the other hand, even 
in the U.S. certain industries use metric 
measures as much as they can, and the 
metric system is used by all scientists, 
by the medical profession, and by 
many agencies of government. The 
metric system is used worldwide. It 
prevails wherever the need for scien- 
tific communication prevails. As shown 
by England's recent commitment to 
metric, it has finally won out in the 
area of economic interdependence. 
India, contrary to what Mayer implies, 
has almost completed her conversion 
and will benefit greatly as an infant 
industrial nation by going to the rec- 
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ognized international system; the 
change will enable India to eliminate 
her many regional weights and mea- 
sures and with them the English sys- 
tem. 
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Does this presage a metric world? 
This is one of the questions that Sen- 
ate bill S. 774 is intended to answer. 
Senator Pell's commi'ttee has stated the 
case simply and well: "The committee 
is convinced that it is timely and de- 
sirable to undertake a comprehensive 
study of the advantages and disad- 
vantages of increased use of the metric 
system in the U.S., so that any future 
decision in this area can be based on 
a full knowledge of the facts." George 
Miller, Chairman of the House Com- 
mittee on Science and Astronautics, 
first suggested this rational approach 
to the problem three Congresses ago. 
Recent hearings on both House and 
Senate bills brought forth overwhelm- 
ing support for a study and very little 
opposition. Even opponents of metric 
conversion could be well served by a 
fact-finding study. 

DOUGLAS V. FROST 

A bbott Laboratories, 
North Chicago, Illinois 60064 

. . . Now before Congress is a series 
of bills to study "the practicability of 
the adoption by the U.S. of the 
metric system of weights and mea- 
sures." Although such can hardly be 
construed as "compulsion," the move 
toward consideration was almost cer- 
tain to elicit a response such as May- 
er's. In 1926, Mayer was a prominent 
member of a group which persuaded 
Congress to defeat the Britten-Ladd 
bill, a bill to adopt the metric system 
for certain uses. It has taken Congress 
40 years to take another close look 
at the issue, this time on a much 
more conservative basis. 

It is, of course, too much to expect 
that people will welcome any change 
from their customary thought pat- 
terns. The need for Americans ito 
convert to metric measures must first 
be recognized and fully appreciated. 
This all takes time and must be 
debated over and over again.... 
Much would be accomplished by a 
thoroughly objective study and public 
airing of the issue. A national com- 
mittee selected by the Department of 
Commerce should work with counter- 
part committees from other English- 
speaking countries. Obviously we can 
benefit from the prior experience of 
other countries of the world, 80 of 
which have adopted the metric system 
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An important new research and clinical tool 
for Electroanesthesia 

Electroanesthesia (E.A.) is increasingly being used on large and 
small animals as a research and clinical tool.This form of anesthesia 
offers a drug-free-system that is readily reversible without requiring 
an antidote. Anesthesia is maintained as long as the electrical cur- 
rent is flowing; recovery is immediate and uneventful. 

To assist the medical researcher in realizing the potential of E.A., 
Hewlett-Packard has focused its experience in electronic instru- 
mentation on the development and production of the Model 3380B. 
This new instrument has been designed specifically to incorporate 
the latest characteristics requested by research groups investigat- 
ing Electroanesthesia. 

Write for our list of documentary films, a bibliography listing over 
150 published reports on E.A., and a brochure on hp Model 3380B 
Electroanesthesia instrument. Price, f.o.b. factory, $795. Hewlett- 
Packard, Electroanesthesia Department, Loveland Division, P. 0. 
Box 301, Loveland, Colorado 80537, Tel. (303) 667-5000. 

HEWLETT PACKARD 
An extra measure of quality 

An important new research and clinical tool 
for Electroanesthesia 

Electroanesthesia (E.A.) is increasingly being used on large and 
small animals as a research and clinical tool.This form of anesthesia 
offers a drug-free-system that is readily reversible without requiring 
an antidote. Anesthesia is maintained as long as the electrical cur- 
rent is flowing; recovery is immediate and uneventful. 

To assist the medical researcher in realizing the potential of E.A., 
Hewlett-Packard has focused its experience in electronic instru- 
mentation on the development and production of the Model 3380B. 
This new instrument has been designed specifically to incorporate 
the latest characteristics requested by research groups investigat- 
ing Electroanesthesia. 

Write for our list of documentary films, a bibliography listing over 
150 published reports on E.A., and a brochure on hp Model 3380B 
Electroanesthesia instrument. Price, f.o.b. factory, $795. Hewlett- 
Packard, Electroanesthesia Department, Loveland Division, P. 0. 
Box 301, Loveland, Colorado 80537, Tel. (303) 667-5000. 

HEWLETT PACKARD 
An extra measure of quality 

1175 1175 



Only the pen moves. No pulleys. No drive cords. No gears. 

Easy with Esterline Angus Speed Servo? 

SPEED SERVO? FEATURES: 

Response 

2/10 second over full 10" span. 

Speed Line Writing 

Breaks state-of-the-art barrier with exclusive inertial 
ink pump. Writes legible record at any speed, even at 

speeds above 100 inches per second. 

Input Impedance 

500,000 ohms off-balance. 

Accuracy 

+ 0.4% of span for any range. 

Source Impedance 

Meets all specifications to 50,000 ohms, maintains 
rated accuracy to 100,000 ohms. 

* Learn more about this exciting breakthrough in servo recording. Write for 
Series "E" catalog. 

1176 

Feedback Potentiometer 

Effectively infinite resolution conductive plastic feed- 
back potentiometer. Lasts thousands of hours longer 
than any wirewound potentiometer. 

Adjustable Zero 
Adjustable Span (AZAS) 
Zero elevation or suppression continuously adjustable 
from 0 to 100 MV for any span setting. Span continu- 
ously adjustable from 1 to 100 MV. 

Solid State Amplifier 

Has all silicon transistors. Has high input impedance 
because field-effect transistor is used. 

Widest Chart Drive Selection 

Choose from 15, 10 or 5 speed automatic drives. Dial 
speeds from 1/2" per hour to 8" per second. 

new Esterline Angus Instrument Company, Inc. 
Box 24000L * Indianapolis, Indiana 46224 

Excellence in 
instrumentation for ?p\?~, 9 - i 5( 

over 60 years J CC r J 5J\12) 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for 
the presentation and discussion of impor- 
tant issues related to the advancement of 
science, including the presentation of mi- 
nority or conflicting points of view, rather 
than by publishing only material on which 
a consensus has been reached. Accordingly, 
all articles published in Science-including 
editorials, news and comment, and book 
reviews-are signed and reflect the indi- 
vidual views of the authors and not official 
points of view adopted by the AAAS or 
the institutions with which the authors are 
affiliated. 

Editorial Board 

ROBERT L. BOWMAN EVERETT I. MENDELSOHN 
JOSEPH W. CHAMBERLAIN NEAL E. MILLER 
JOHN T. EDSALL JOHN R. PIERCE 
EMIL HAURY KENNETH S. PITZER 
ALEXANDER HOLLAENDER ALEXANDER RICH 
WILLARD F. LIBBY DEWITT STETTEN, JR. 
GORDON J. F. MACDONALD EDWARD L. TATUM 
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Social Problems and Social Science 

A call for large-scale support of the social sciences was a recurring 
theme of the 25-27 January meeting of the House of Representatives' 
Committee on Science and Astronautics and its Panel on Science and 
Technology. Lord Snow, Joint Parliamentary Secretary of the British 
Ministry of Technology, warned: "There was some excuse for our 
ancestors' not foreseeing the effects of the first industrial revolution. 
There is no excuse this time . . . we should be investing more . . . in the 
social sciences ... we are more ignorant than is wise, or safe, or human" 
(Science, 11 February). Thomas Malone added that the problems of 
economic growth require "the productive interaction of many disciplines 
-natural scientists, social scientists, life scientists, engineers, managers." 
Charles Price agreed and commented that 5 years ago he would not have 
included the social sciences. Roger Revelle announced, "My purpose 
today is to urge as strongly as I can that this Committee take the lead 
in stimulating and fostering those sciences that deal with human beings 
and their behavior." 

Occasionally there comes a time when a research area seems ripe for 
special support. Three decades ago the Rockefeller Foundation and 
others began to give special support to molecular biology, and thus 
laid the groundwork for the magnificent achievements in that area. 
Shortly after World War II, Congress became convinced that biomedical 
research would repay special support. Are the social sciences ready for 
similar treatment? 

Of major social problems there is no lack: the upheavals that accom- 
pany rapid industrialization; juvenile delinquency; mass violence; too 
rapid population growth; the need to improve education. It is much 
more difficult to capture the essence of such problems in the laboratory 
or under controlled conditions than it is to capture the essence of a 
physical or biological problem. Some of the fundamental work needed 
to gain greater understanding of human and social processes can be 
conducted under controlled or laboratory conditions. But much must 
be studied where things are happening, under conditions of frustratingly 
complicated reality. 

Yet there are some hopeful signs. The computer is a great aid in 
simulating complex social systems. The number of social scientists with 
a command of quantitative and experimental methodology is growing. 
Problem-centered studies have taught psychologists to work with engi- 
neers, managers with mathematicians, sociologists and economists with 
government officials. The Russell Sage Foundation has been providing 
fellowships to enable social scientists and members of the professions to 
work together to understand each other's problems and methods. 

One congressman remarked during the meeting that it will be difficult 
to get large government support for the social sciences until they have 
their sputnik. Perhaps so, yet philanthropy and government have both 
been willing to increase support when it seemed that the investment 
might be a good one. The basic judgment to make, therefore, is whether 
the ideas, the tools, and the methods now available or developing in 
the social sciences make it seem likely that, within a reasonable time, 
these disciplines can offer substantially increased help in meeting press- 
ing social problems. If a strong case can be made that the social sciences 
have reached this stage, providing the support called for at the Commit- 
tee sessions would surely make good scientific, social, and political sense. 

-DAEL WOLFLE 
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TORBAL'S ALL-NEW EA.1 analytical 
balance gives a new look to precision 
weighing with direct digital readout to 
four decimal places. It does away with 
hairline "guestimation" over a full 160. 
gm capacity to a precision of ?_0.03 mg. 
No micrometers or verniers are needed. 

SOLID STATE electronic null indica. 
tion gives needle motion seven times as 
large as optical image movement in con- 
ventional balances which means greater 
precision in weighing than ever before. 

THE UNIQUE TORSION PRINCIPLE, 
used in all Torbal balances, gives the 
EA.1 friction free performance by using 
no knife edges or friction pivots. Only a 
slight flexing of a matched, tuned, set of 
special alloy torsion bands occurs when 
the EA.1 is used. There is no wear, no 
loss of accuracy and no friction to mar 
precision. Torbal balances retain their 
initial high sensitivity and accuracy for 
20 years and more. 

CHECK THESE OTHER FEATURES: 
* No beam arrestment required 
* Less effect from vibration 
* Easy pan access from either side 
* Large weighing chamber 
0 Substitution weighing principle 
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KEEP UP TO DATE 

ON NEW INSTRUMENTS AND EQUIPMENT 

Use the attached postcard to obtain the latest available 
information on instruments and equipment for the 
laboratory. Tear out the card and circle the key num- 
ber of those items that interest you. Fill in your name 
and drop the card in the mail. No stamp is necessary. 
In a few days you will receive the requested infor- 
mation. 

HOW TO USE CARD 
For Advertisements. Each company is listed according 
to the page on which the advertisement appears and 
each company is assigned a key number. Circle the 
key number that corresponds to the item of interest. 
Cards on which all numbers are circled will not be 
processed. 

Addresses. Fill in name, position, department, employ- 
er, and address on the address side of card. Cards not 
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not be processed. 

SCHOTT 
Narrow-Band Metal Interference Filters 

310 to 2000nm. Transmission up to 60%. 
Half-band width down to 5nm. 

All Schott narrow-band metal filters are furnished with 
cemented solid-colored (absorption type) glasses 

to remove undesired side-band transmission. 
Standard size 2" x 2" or 2" diam. 

Special sizes available, prices on request. (fob New Rochelle) 
Ultraviolet "IL" 310-349nm $64. each; 350-389nm $37. each 

Infrared Filter "IR-AL" 1000-2000nm $68. each. 
The "IL" (Line Filter) is available in wavelengths between 

390-800nm, nominal value tol. 1% but at least +5nm, 
Tmax 30%; HW abt. lOnm; TW/HW 1.7, $31. each. 

Continuous WEDGE Variable Filter 
Range: 400-700nm type S-60 (25 x 60mm) $42; 

type S-200 (25 x 200mm) $177. 
Range: 700-1200nm type SL-200 (25 x 60mm) $185. 

Prices include calibration certificate. 
A full range of metal transmitting-type filters is available in 
various half-band widths and transmission tolerances. 

Write for Bulletin 3701-E 

UV-R-250 REFLECTING-TYPE FILTER 
in the ultraviolet region peaked at 250nm. While this filter 
works on a reflecting principle, it results in an in-line trans- 
mitter in the ultraviolet and opaque in the visible and infrared. 

Write for Bulletin 3700-E 
U.S. Importers and Distributors of Jena Glass for over 40 years. 

FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N.Y. ~ ~.~ 
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what ii we told you 

your graphic recorder 

is now obsolete? 

the OMNIGRAPHIC RECORDER 

can grove it! 

Your strip chart recorder... your X-Y recorder... your 
T-Y recorder is totally obsolete today because the new 
OMNIGRAPHICTM RECORDER combines all their functions 
into one! In fact, it: 
performs all these functions with these features 
* STRIP CHART U Z-fold paper 
* X-Y U 144,000:1 range 
* T-Y (Sequencing Chart) e 1/3 sec. f.s. pen response 
* PROGRAMMING CHART * 20 voltage ranges 
* PROGRAMMABLE CHART U .15% accuracy 
* PULSE CHART DRIVE U potentiometric input 

Dollar for dollar, this new OMNIGRAPHICTM RECORDER 
will deliver more functions, more features and more 
conveniences than any other recorder... or any other 
two recorders on the market today. It is a genuine new 
concept in graphic recording. The cost is far less than 
you may imagine. 

Push button selection Z-fold paper Tears to std. chart size 

houston OMNIGRAPHIC corporation 
a subsidiary of houston instrument corporation 
4950 Terminal Ave. / Bellaire, Texas 77401 
(713) 667 7403/ cable HOINCO/TWX (713) 571 2063 

\ IN EUROPE: Houston Instrument N.V. Keizersgracht 450, Amsterdam, Holland, Tel. (020) 238138 
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AAAS Membership 

Includes These 

Benefits: 

1. Annual dues of $8.50 include a subscription to 
SCIENCE, the only U.S. weekly journal of re- 
search. Scientists in all fields rely on SCIENCE 
for news of the significant advances in research. 
Written and edited by scientists, SCIENCE exploits 
the speed made possible by modern printing tech- 
nology for rapid publication of research reports 
without loss of the reviewing procedures essential 
for admission of new work to the scientific record. 
Published by the American Association for the Ad- 
vancement of Science, SCIENCE is one of the most 
frequently cited journals in the world's scientific 
literature. 

2. Fellowship in AAAS honors meritorious con- 
tributions to science and makes members eligible 
to serve on the AAAS Council, the Association's 
governing body, or to be elected as officers or di- 
rectors. Fellows are nominated from among the 
membership by section secretaries and by other 
Fellows. 

3. All members receive the quarterly newsletter 
of Association affairs, the AAAS Bulletin and may 
order SYMPOSIUM volumes, reporting advanced 
work in selected fields of science, at a reduced price 
for direct, prepaid orders. 

5. Members share the satisfaction of supporting 
AAAS work to 

* Improve the effectiveness of science in the 
promotion of human welfare. 

* Increase public understanding of science. 
* Improve science education at all levels. 

An Invitation 
You are cordially invited to join AAAS by filling 

out the membership card on this page. Annual dues 
of $8.50 include weekly copies of SCIENCE. 

Scientists in other countries are cordially wel- 
comed as members of the Association. Membership 
is open to scientists abroad at the same annual 
dues as that paid by members in the United States, 
and this includes weekly copies of SCIENCE. 
SCIENCE is now reaching a world-wide audience 
numbering 117,000. 



GORDON RESEARCH 

CONFERENCES, 1966 
Dr. W. George Parks, Director 

Department of Chemistry 

University of Rhode Island 

Kingston, Rhode Island 

Qualified scientists are invited to submit ap- 

plications for attendance at the Gordon Re- 

search Conferences. 

Application forms may be obtained by re- 

turning the attached post card. 

An Invitation to 

Join the AAAS 

Since 1848 the American Association for the 

Advancement of Science has been a professional 
bond linking scientists in all fields and an instru- 

ment for securing the benefits of science for 

human welfare. Virtually all scientific leaders 

and most other scientists in this country have 

been members of the AAAS over the past 118 

years. 

Scientists in other countries as well as scien- 

tists in the United States are cordially invited to 

join and to receive weekly copies of SCIENCE. 

Use the membership card on this page. If you 
are already a member, use it to suggest others 

who would appreciate receiving an invitation 

to join AAAS. Annual dues of $8.50 include 

weekly copies of SCIENCE and other member- 

ship benefits. 

AAAS also sponsors the Gordon Research 
Conferences, informal week-long seminars that 
bring together active research workers from 
laboratories in the U.S. and abroad for consider- 
ation of new directions in chemical research. 



20 June. Macroscopic theory I 
(R. Schlogl, chairman): J. C. M. Li, 
"Non-linear systems and the thermoki- 
netic potential"; 0. Kedem, "The in- 
terpretation of tracer measurements." 
Statistical theory I (V. S. Vaidhyana- 
than, chairman): R. Mazo, "Brownian 
motion and theories of transport proc- 
esses"; R. H. Aranow, "A statistical 
description of porous media." 

21 June. Macroscopic theory 11 
(K. S. Speigler, chairman): J. L. 
Ericksen, "Theories of structures con- 
tinuum"; F. M. Snell, "A macroscopic 
description of the stress tensor in multi- 
component systems." Statistical theory 
II (A. Sauer, chairman): R. Bearman, 
"Statistical thermodynamics of pure 
fluids and fluid mixtures"; T. Hill, 
"Theoretical studies on steady state 
transport across membranes." 

22 June. Theory and models (T. Teo- 
rell, chairman): Y. Kobatake, "Flows 
through charged membrane; with ref- 
erence to mass movement"; D. C. Mi- 
kulecky, "Theoretical approaches to os- 
cillations in membrane systems." Multi- 
component systems (C. N. Longsworth, 
chairman): L. G. Gosting, "Studies of 
diffusion with the Gouy interference 
techniques"; E. N. Lightfoot, "Diffu- 
sional interaction in liquids and gels." 

23 June. Physical chemical systems I 
(F. G. Helfferich, chairman): I. F. 
Miller, "Transport processes in porous, 
fixed-charge membranes"; A. Mauro, 
"Heterogeneous vs. homogeneous regi- 
mens in physical and physiological 
membranes." Physical chemical sys- 
tems 11 (R. M. Barrer, chairman): 
G. Eisenman, "Some novel electrical 
properties of fixed-charge ion exchange 
membranes with very tight pores"; 
H. P. Gregor, "Equilibria and trans- 
port in multilayer membrane systems"; 
T. E. Thompson, "Lipid bilayer mem- 
branes." 

24 June. Biological systems (K. S. 
Cole, chairman): I. Tasaki, "Electro- 
chemical properties of the squid axon 
membrane"; W. H. Freygang, "Models 
of muscle membrane." 

Theoretical Chemistry 

William T. Simpson and John A. 
Pople are chairman and vice chairman, 
respectively. 

27 June. (J. 0. Hirschfelder, chair- 
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Don't let the low-cost fool you! This highly 
reliable instrument offers laboratories speed 
and efficiency in measuring rates of enzyme 
reactions involving Coenzyme I. 
LDH Activities measured in 2 minutes. 
GOT activities, 5 minutes. 
Basically, the Coenzometer (developed in Bio- 
physics Dept., Harvard Medical School) is a 
single wave length ultraviolet photometer. UV 
absorbence of sample is compared by a 
barrier photocell with the unabsorbed light 
registered on the second reference photocell. 
Water jacket, when used with the water bath, 
keeps cuvette temperature constant. 
GOT and LDH activities may be efficiently 
measured with Worthington Determatubes? 
eliminating need for preparing reagents. Only 
water and serum required. For other applica- 
tions standard 13 x 100 test tubes are used. 
Other applications which normally would re- 
quire more expensive equipment! 
Urinary LDH, serum ahydroxbutyric dehydro- 
genase, isocitric dehydrogenase, glutamic py- 
ruvic transaminase, glucose-6-phosphate . . . 
any substance having absorption at 350 milli- 
microns. 
Comes complete w/cooling bar without pump 
for operation on 115 V, 60 cycle AC; Manual; 
Pipettes, Graduated, 2.5 ml; 8 oz. Deeminac 
for deionized water; 100 ml Beaker, Warranty. 
ACCESSORY 
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over the Hartree-Fock method"; L. J. 
Sham, "The inhomogeneous electron 
gas." 

28 June. (M. Karplus, chairman): 
A. Dalgarno, "Rotational excitations at 
thermal energies"; J. C. Y. Chen, "Res- 
onances in electron scattering by mole- 
cules." (R. Parr, chairman): A. C. 
Wahl, "Ab initio wave functions and 
the accurate description of diatomic 
systems"; H. Conroy, "Accurate solu- 
tions to the molecular Schrodinger 
equation." 

29 June. (J. A. Pople, chairman): 
S. Nagakura, "Electronic states of com- 
plex molecules"; Mrs. A. Pullman, "Ap- 
plication of quantum theories to prob- 
lems of biochemistry." (K. Rueden- 
berg, chairman): S. Fraga and F. Birss, 
"General self-consistent field proce- 
dure"; J. Koutecky, "The theory of 
alternate hydrocarbons." 

30 June. (D. McClure, chairman): 
W. Klemperer, "Studies on excited 
electronic states of molecules"; P. J. 
Stevens, "Spectroscopic assignments 
from the dispersion of the Faraday 
effect." (0. Sinanoglu, chairman): 
S. T. Epstein, "Potentials, local and 
otherwise"; M. Newton, "Non-empir- 
ical molecular orbital theory for large 
molecules." 

1 July. (R. Mazo, chairman): 
J. Jortner, "Two-photon processes"; 
A. Suna, "Some applications of Green's 
function methods in exciton theory." 

Lasers in Medicine and Biology 

Gerard Grosof and M. Zaret are chair- 
man and vice chairman, respectively. 

4 July. New laser technology: (speak- 
ers and subjects to be announced). 
Biological effects of lasers: G. Czerlin- 
ski, "Fundamental aspects of laser ra- 
diation in relation to biological sys- 
tems"; D. Rounds, R. Olson, and 
F. Johnson, "Two-photon absorption 
in biological matter"; W. Hildreth, 
"Photolysis and photosynthesis by 
pulsed lasers." 

5 July. Laser cell and tissue irradia- 
tion: M. Bessis, "Laser microbeam ir- 
radiation of cells"; S. Inoue, "Micro- 
beam analyses of living cell fine-struc- 
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Available Sephadex Columns and Accessories 

Size 
Internal Diameter Length 

LABORATORY COLUMNS 

Sephadex Column K 15/30 1.5 cm 30 cm 
Sephadex Column K 15/90 1.5 cm 90 cm 
Sephadex Column K 25/45 2.5 cm 45 cm 
Sephadex Column K 25/100 2.5 cm 100 cm 

JACKETED COLUMNS 

Sephadex Column K 25/45 "jacketed" 2.5 cm 45 cm 
Sephadex Column K 25/100 "jacketed" 2.5 cm 100 cm 

UPWARD-FLOW ADAPTORS 

Upward-Flow Adaptors To fit all columns of 
2.5 cm internal diameter 

Information Service A comprehensive reference list, abstract cards, 
and other information on Sephadex products are available. Direct in- 
quiries on your letterhead to the local Pharmacia representative or to: 

i PHARMACIA FINE CHEMICALS INC. 
800 Centennial Avenue, Piscataway, N. J. 08854 

(Inquiries outside North America should be directed to 
PHARMACIA FINE CHEMICALS, Uppsala, Sweden.) 
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modalities: and experimental study"; 
T. Brown, R. McLaurin, and C. True, 
"Laser neurosurgery-experimental and 
clinical studies"; E. Ritter and L. Gold- 
man, "Laser investigative studies in vas- 
cular dynamics." 

7 July. Ophthalmic effects of laser 
radiation: H. Sperling, "The effect of 
intense monochromatic light on the 
spectral sensitivity of ,the eye"; W. Ham, 
Jr., and W. Geeraets, "Ocular hazards 
from laser radiation"; G. Grosof, "Anal- 
ysis of ocular hazards." Behavioral ef- 
fects of laser radiation: H. Taylor and 
R. Ebbers, "Behavioral effects of laser 
radiation on macaque mulatta"; J. Ko- 
varic, "Effects on gross performance 
following visual ablation with the 
laser." 

8 July. Some other topics: R. Stern, 
R. Sognnaes, and F. Goodman, "Laser 
effect on human enamel"; H. Sperling, 
"Report of the Laser Committee of the 
National Academy of Sciences-Na- 
tional Research Council." 

Biomathematics 

G. Octo Barnett and G. D. McCann 
are chairman and vice chairman, re- 
spectively. 

11-15 July. Mones Berman, "In vivo 
kinetics"; John Milsum, "Optimum bi- 
ological systems"; Sam Mason and Mi- 
chael Athans, "The mathematical rep- 
resentation of systems"; Manfred 
Clynes, "Rein control as a biological 
design principle"; William Yamamoto, 
"Respiratory control system"; Eugene 
Yates, "Adrenal control system"; Jor- 
dan Baruch, "The empathic computer"; 
Joseph Weizenbaum, "Some potential 
roles for computers in psychiatry and 
medicine"; William C. Hoffman, "Top- 
ology of visual perception"; George 
Moore, "A survey of spike train gene- 
sis models"; Ira Richer, "The integra- 
tion of neural modeling and data anal- 
ysis in nervous system research"; Sol 
Golomb, "Genetics": Robert Rosen, 
"Topology"; Douglas Chapman, "Re- 
cent developments in animal population 
dynamics"; Hyman Landau, "Structure 
as affected by individual interactions"; 
Nathan Keyfitz, "Themes in mathe- 
matical demography"; Anatol Rapo- 
port, "Biological implications of sta- 
tistical graph theory." 

modalities: and experimental study"; 
T. Brown, R. McLaurin, and C. True, 
"Laser neurosurgery-experimental and 
clinical studies"; E. Ritter and L. Gold- 
man, "Laser investigative studies in vas- 
cular dynamics." 

7 July. Ophthalmic effects of laser 
radiation: H. Sperling, "The effect of 
intense monochromatic light on the 
spectral sensitivity of ,the eye"; W. Ham, 
Jr., and W. Geeraets, "Ocular hazards 
from laser radiation"; G. Grosof, "Anal- 
ysis of ocular hazards." Behavioral ef- 
fects of laser radiation: H. Taylor and 
R. Ebbers, "Behavioral effects of laser 
radiation on macaque mulatta"; J. Ko- 
varic, "Effects on gross performance 
following visual ablation with the 
laser." 

8 July. Some other topics: R. Stern, 
R. Sognnaes, and F. Goodman, "Laser 
effect on human enamel"; H. Sperling, 
"Report of the Laser Committee of the 
National Academy of Sciences-Na- 
tional Research Council." 

Biomathematics 

G. Octo Barnett and G. D. McCann 
are chairman and vice chairman, re- 
spectively. 

11-15 July. Mones Berman, "In vivo 
kinetics"; John Milsum, "Optimum bi- 
ological systems"; Sam Mason and Mi- 
chael Athans, "The mathematical rep- 
resentation of systems"; Manfred 
Clynes, "Rein control as a biological 
design principle"; William Yamamoto, 
"Respiratory control system"; Eugene 
Yates, "Adrenal control system"; Jor- 
dan Baruch, "The empathic computer"; 
Joseph Weizenbaum, "Some potential 
roles for computers in psychiatry and 
medicine"; William C. Hoffman, "Top- 
ology of visual perception"; George 
Moore, "A survey of spike train gene- 
sis models"; Ira Richer, "The integra- 
tion of neural modeling and data anal- 
ysis in nervous system research"; Sol 
Golomb, "Genetics": Robert Rosen, 
"Topology"; Douglas Chapman, "Re- 
cent developments in animal population 
dynamics"; Hyman Landau, "Structure 
as affected by individual interactions"; 
Nathan Keyfitz, "Themes in mathe- 
matical demography"; Anatol Rapo- 
port, "Biological implications of sta- 
tistical graph theory." 

Biological Regulatory Mechanisms 

Boris Magasanik is chairman. 
18-22 July. A discussion of the con- 

Biological Regulatory Mechanisms 

Boris Magasanik is chairman. 
18-22 July. A discussion of the con- 

For 
REALLY DIFFICULT 

APPLICATIONS 

For 
REALLY DIFFICULT 

APPLICATIONS 

Vidicon Vidicon 
Image 

intensifier 
Image 

intensifier 

9536 9594 9536 9594 

9578 9578 9603 9603 

Specify 
_ 

|* 

|EMI| 

Specify 
_ 

|* 

|EMI| 
Photosensitive Devices 

EMI offers photomultipliers with 
various photocathodes, and all 
dynode configurations in sizes 
from 1/2" to 12", many with fused 
silica windows. 

Now available: four stage image 
intensifier and 1/2" vidicon. 

Write for catalog, or call for spe- 
cific information. 

Wl Ait aLtlk:4lel 
COR P O RATIO N 

GENCOM DIVISION 

80 Express St., Plainview, L. ., N.Y. 
516-433-5900 TWX 516-433-8790 

*EMI ELECTRONICS, LTD. 

I I . ...~~~ 

Photosensitive Devices 

EMI offers photomultipliers with 
various photocathodes, and all 
dynode configurations in sizes 
from 1/2" to 12", many with fused 
silica windows. 

Now available: four stage image 
intensifier and 1/2" vidicon. 

Write for catalog, or call for spe- 
cific information. 

Wl Ait aLtlk:4lel 
COR P O RATIO N 

GENCOM DIVISION 

80 Express St., Plainview, L. ., N.Y. 
516-433-5900 TWX 516-433-8790 

*EMI ELECTRONICS, LTD. 

I I . ...~~~ 

SCIENCE, VOL. 151 SCIENCE, VOL. 151 

I I 

- ? ?II I I - ? ?II I I 

RT~~~~~--i= 
Mir -~~~~~~~~~e 

RT~~~~~--i= 
Mir -~~~~~~~~~e 

I I 



What's NEW in Lab Counts? 

e . l ( .... 

FULL YEAR GUARANTEE 

DENOMINATOR'S NEW TOTALIZER 
LOCKING TOTALIZERS-lock all counters at every 100 counts. Quick 
release for next 100 counts. Fast percentage determination. 
FOOLPROOF COUNTING-no overcounts with positive locking feature. 
LIGHTEST TOUCH-shortest stroke, least effort, quieter, more compact. 
NON-LOCKING TOTALIZERS-available for continuous total of counts 
on individual counters. 
TOTALIZERS ON DENOMINATORS-available from 2 to 15 counters in 
a row. Three-digit counters are standard, but they also can be fur- 
nished with four digits. Write for further information, brochure and 
price list. 

Serving those who count since 1914 
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The model CTI is a new, advanced microtome cryostat ideally suite 
for both research work and superior routine frozen sectioninj 
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NEW NON*ROTATING VACUUM JOINT 

MAKES BUCHIER FLASH EVAPORATORS 

BETTER THAN EVER' 

Now all Buchler portable Flash Evaporators are 
equipped with a new, non-rotating vacuum con- 
nection affording a vacuum-tight seal without 
flaking! The vacuum connection remains sta- 
tionary and only the evaporator flask rotates. 
This design gives the instrument an exception- 
ally long life while maintaining evaporation 
only within glass and Teflon to prevent contami- 
nating back-drip. The new Flash Evaporator 
is easier to assemble and clean. Replacement 
parts are inexpensive. All features have been 
incorporated without losing the versatility of 
Buchler's original model. Made in U.S.A. 

Find out more: Request Buchier Bulletin S-FE 1000 
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trol of enzyme synthesis in microor- 
ganisms. The following persons have 
been invited to speak: Jonathan Beck- 
with, Georges Cohen, Ellis Englesberg, 
Jonathan Gallant, Luigi Gorini, Her- 
man Kalckar, Adam Kepes, Edward 
Lin, Werner K. Maas, Frederick C. 
Neidhardt, Aaron Novick, P. Slonimski, 
H. Edwin Umbarger, and J. M. Wiame. 

Factors Influencing Myocardial 

Contractility 

Ralph D. Tanz is chairman. 
22-26 August. The contractile "de- 

fect" in heart failure (Frederick Kav- 
aler, chairman): Panel discussion, Eu- 
gene Braunwald, Charles Chidsey, Allan 
J. Brady, Brian F. Hoffman, and Ed- 
mund H. Sonnenblick. Contractile be- 
havior of cardiac muscle (Bernard C. 
Abbott, chairman): Allan J. Brady, 
"Mechanics of isolated papillary mus- 
cle"; Herbert J. Levine, "Muscle me- 
chanics in the in situ heart." Discus- 
sants: Eric 0. Feigl, "Mechanics in 
vitro"; Norman R. Alpert, "Mechanics 
in vitro"; Vincent J. Fisher, "Mechan- 
ics in situ"; Edmund Sonnenblick, "Me- 
chanics in vitro." Contractile behavior 
of the heart (Edward Hawthorne, chair- 
man): H. W. Vayo, "Mathematical 
considerations in evaluating contractile 
behavior of the in situ heart"; Michael 
Wilson, "Left ventricular dimension- 
flow relations in unanes,thetized dogs"; 
Laval Cothran, "Instantaneous changes 
in left ventricular wall thickness in the 
unanesthetized horse"; Jere Mitchell, 
"Dimensional analysis of left ventric- 
ular function"; John Ross, Jr., "Con- 
tractile state of the intact heart char- 
acterized by tension-velocity relations"; 
Julio Davilla, "Measurement of left ven- 
tricular volume." Behavior of heart cells 
in tissue culture (Robert L. DeHaan, 
chairman): Robert L. DeHaan, "The 
contractile stimulus-pacemaker activity 
in cultured heart cells"; Isaac Harary, 
"Effects of lipids on contractility of 
cultured heart cells"; Don Lehmkuhl, 
"Electrical activity of cultured chick 
heart cells." Discussants: Robert D. 
Cahn, "Changes in enzyme patterns in 
functional heart cells in culture"; Billy 
K. Yeh, "Intercellular conduction in 
cultured heart muscle cells"; Gerda E. 
Mark, "Morphology and contractile be- 
havior of cultured heart cells: influence 
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of oxygen concentration." Excitation- 
contraction coupling (Saul Winegrad, 
chairman): Rolff Niedergerke, "The 
role of calcium"; Lois W. Tice, "Histo- 
chemistry of internal membrane sys- 
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Copyright 1965 Canal Industirial Corp. 
Now in use in more than 2000 laboratories, Disc Electrophoresis offers unequalled sensitivity (to 0.01 microgram), speed (separation in 10-30 minutes), simplicity and reproducibility. Disc 
Electrophoresis is applicable to almost every area of protein research and clinical investigation, 
improving over separations by other methods and giving new separations never before possible 
by any technique. 
In Disc Electrophoresis, migration of sample substances through specially prepared columns 
of polyacrylamide gel produces exceptionally sharp bands of isolated fractions, "stacked" in 
disc-like zones as little as tens of microns thick. A random sample of the recent literature 
reporting uses of Disc Electrophoresis includes: 
SOURCES: Amoebae, E. coli, flu virus, micobacteria, neurospora, polio virus, ribosomes, slime 
mould, staphylococci, tubercle bacilli; algae, cats, cattle, dogs, earthworms, fish, guinea pigs, 
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complete information, including bibliography, without cost or obligation. Write 
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MEASURE MEASURE 

THE E02 UNIVERSAL TRANSDUCING CELL 
BASIC CELL, zero-length, unbonded strain gage; compression 60 gm FS; 

displacement 0.12 mm FS; output 16 mv/v FS; non-linearity and 
hysteresis less than 0.25% FS with any accessory .----------------.-- ..---..--$150 ea. 

PRESSURE ADAPTER for iriterchangeable pressure diaphragms ----- ... $ 50 ea. 

PRESSURE DIAPHRAGMS, 0-1, 0-2, 0-5, 0-10, 0-20, 0-50, 0-100, 0-200, 
0-500, 0-1000, 0-2000, and 0-5000 psig -------..--------------.---- $ 20 ea. 

LOAD CELL ACCESSORIES, 0-.5, 0-1, 0-2, 0-5, 0-10, 0-20, 0-50, and 0-100 lbs $ 75 ea. 
0-200, 0-500, and 0-1000 lbs ..-........$125 ea. 

MICRO-SCALE ACCESSORY, a 10X multiplying lever with three positions 
for 0-6, 0-12, and 0-30 gm .--.---.--.----------- ... .$ 40 ea. 

DISPLACEMENT EXTENSION ACCESSORIES, 0-.01, 0-.02, 0-.05, and 0-.1 inch-.$ 80 ea. 
ANALOG READOUTS with excitation, sensitivity and balance controls, 

large 1/2% meter, and recorder output; battery operated (Model UR4) .$150 ea. 
high gain, AC operated (Model UR5) ....................$385 ea. 

Statham Instruments, Inc. 
12401 West Olympic Boulevard, Los Angeles, California 90064 
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tems"; John Gergeley, "Articulate re- 
laxing factor"; Carl Honig, "Soluble 
relaxing factor"; Werner R. Loewen- 
stein, "Role of calcium in junctional 
membrane processes." Energetics (W. 
F. Mommaerts, chairman): Colin L. 
Gibbs and N. Ricchiuti, "Energet- 
ics on cardiac contraction on the 
basis of heat measurement"; William 
Whalen, "Oxygen availability in mus- 
cle." Discussants: Maurice Visscher, 
"Heat of contraction"; Bernard C. Ab- 
bott, "Heat of contraction." Agents in- 
fluencing myocardial contraction-cate- 
cholamines (Sidney Ellis, chairman): 
Theodore Cooper, "Influence of cardiac 
innervation on the response of the heart 
to adrenergic agents"; Steven Mayer, 
"Biochemical mechanisms and catecho- 
lamine actions." Discussants: Michael 
Brody, "Immunological sympathecto- 
my"; Jay Roberts, "Consequences of 
reserpinization"; Robert Furchgott, 
"Catecholamine storage and uptake"; 
Charles Chidsey, "Catecholamine deple- 
tion." Agents influencing myocardial 
contraction: cardiac glycosides (Albert 
Wollenberger, chairman): K. S. Lee, 
"The effect of cardiac glycosides on 
sarcoplasmic reticulum fragments from 
heart muscle"; Ralph Tanz, "Possible 
relationship between ouabain-induced 
augmentation and endogenous cardiac 
catecholamine release"; Neil C. Moran, 
"The relationship of contractile fre- 
quency to the positive inotropic action 
and binding of cardiac glycosides." Dis- 
cussants: Alfred Farah, "Metabolic 
considerations"; James Spann, Jr., 
"Catecholamines"; Julius B. Kahn, Jr., 
"Binding." Agents influencing myo- 
cardial contraction-hormonal (agents 
other than catecholamines) (Gordon L. 
Farrell, chairman): Marilyn E. Hess, 
"Relationship between the thyroid gland 
and myocardial metabolism and func- 
tion"; Allan M. Lefer, "Myocar- 
dial contractility in experimental adre- 
nal insufficiency and hypercorticalism." 
Discussants: Neil C. Moran, "Thyroid- 
catecholamine interactions"; Alvaro L. 
Gimeno, "Androgens and estrogens"; 
Jan Koch-Weser, "Angiotensin"; Jiro 
Nakano, "Oxytocin and vasopressin." 

Science and Technology of 

Bio-materials 

E. I. Salkovitz is chairman. 
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When time is precious 
measure it precisely with this 

Gallet 
Chronograph 

Superbly Swiss crafted with 17 jewel 
shock-protected movement, precision 
polished parts, unbreakable mainspring, 
dust proof double button time out fea- 
ture, steel back case. Gallet #1023 
chronograph $61.00. For free booklet, 
"Guide to the correct selection of a 
timer or chronograph" write to: 
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SPECIFIC 
COMPOUND ACTIVITY 

(mc/mM) 

d(+)Aldosterone-1, 2-T 250-2000 
d(+)Aldosterone-1, 2-T >5000 
A4-Androstene-3, 17-dione-7 a-T 500-1000 
Cholesterol-T (G) 100-300 
Cholesterol-1 a-T 100-500 
Cholesterol-1 a-T >5000 
Cholesterol-7 a-T 100-500 
Cholesterol-7 a-T >2000 
Cholesteryl-T (G) linoleate 50-350 
Cholesteryl-7 a-T linoleate 100-500 
Cholesteryl-T (G) oleate 50-350 
Cholesteryl-7a-T oleate 100-500 
Cholesteryl oleate- 100-500 

(nominally 9,10-T) 
Cholesteryl-7a-T palmitate 500-1000 
Cholesteryl palmitate- 100-300 

(nominally 9, 1 0-T) 
Cholesteryl-T (G) stearate 50-350 
Cholesteryl-7a-T stearate 100-500 
Cholesteryl stearate- 100-500 

(nominally 9, 10-T) 
Corticosterone-1, 2-T 250-1000 
Corticosterone-1, 2-T >15,000 
Cortisol-1, 2-T 1000-2000 
Cortisol-1, 2-T > 15,000 
Cortisone-1, 2-T 50-500 
Cortisone-1, 2-T >1000 
Dehyd roepia nd rosterone-7 a-T 250-1000 
Dehydroepiandrosterone-7a-T > 5000 
Dehydroepiandrosterone-7 o-T 500-1500 

acetate 
Diethylstilboestrol-T (G) 100-500 
Estradiol-T (G) 50-100 
Estradiol (nominally 2, 4-T) 500-1000 
Estradiol-6, 7-T 100-500 
Estradiol-6, 7-T >5000 
Estradiol-6, 7-T 17g-acetate 500-1000 
Estradiol-6, 7-T 173-acetate >3000 
Estrone-T (G) 100-200 
Estrone-6, 7-T 100-500 
Estrone-6, 7-T >5000 
Hexestrol-T [meso-3, 4-bis-p- 100-1000 

hyd roxyphenyl-n-hexa ne- 
(nominally 2, 3, 4, 5-T)] 

Prednisolone-T (G) 100-500 
A5-Pregnenolone-16-T 500-1500 
As-Pregnenolone-16-T >4000 
A5-Pregnenolone-7a-T 100-500 
A5-Pregnenolone-7 a-T >2000 
Progesterone-T (G) 100-500 
Progesterone-7 a-T 100-500 
Testosterone-1, 2-T 500-1000 
Testosterone-1, 2-T > 15,000 
Testosterone-7 a-T 500-1000 

Data sheets available on request for 
every compound. Please write for cur- 
rent schedules containing complete 
radiochemical listings and information. 
Or call 312 827-4456 collect. NUC:.1-^213 

NUCLEAR-CHICAGO 
A DIVISION OF NUCLEAR-CHICAGO CORPORATION 

349 Howard Avenue, Des Plaines, Illinois 60018 
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Wolken, chairman): John L. Bethune 
and Charles Bean. 

30 August. Orthopedic implants (E. 
I. Salkovitz chairman): Patrick G. 
Laing, "Biological environments"; M. 
.H. Shamos, "Physical properties of 
bone." Cario-vascular implants (James 
A. Bougas, chairman): James A. Bou- 
gas and speaker to be announced. 

31 August. Potentialities of new bio- 
materials (S. Silverman, chairman): 
R. Jaffe, "Metals"; J. Hobstetter, "Ce- 
ramics"; J. Hoffman, "Polymers." A 
case study-development of dental ma- 
terials (Evan Greener, chairman): G. 
Paffenbarger. 

1 September. Degradation of bio- 
materials (Norbert Greene, chairman): 
Norbert Greene, "Metals"; Fred Leon- 
ard, "Polymers." The impact of solid 
state physics on life sciences (chair- 
man to be announced). 

2 September. Bio-materials engineer- 
ing (Heinz Wilsdorf, chairman): Silas 
Braley, "Soft tissue replacements in 
subdermal engineering"; (speaker and 
subject to be announced). 

Crystal Inn 

Immunochemistry and 

Immunobiology: Antigens 

Alec Sehon and Dan H. Campbell 
are chairman and vice chairman, re- 
spectively. 

20 June. Factors involved in im- 
munogenicity (F. Haurowitz, chair- 
man): M. Sela, "Antibodies to syn- 
thetic antigens"; P. H. Maurer and T. 
J. Gill, III, "Polypeptides as antigens"; 
S. M. Beiser, "Artificial antigens"; (L. 
Levine, discussion leader). Mechanism 
of adjuvant action (E. Suter, chairman): 
F. L. Adler and B. H. Waksman, "En- 
hancing and depressing factors in im- 
munogenicity"; J. G. Harter "Endo- 
toxins." 

21 June. Specific determinants (Y. 
Yagi, chairman): E. A. Kabat, "Anti- 
genic determinants of polysaccharides"; 
D. Pressman, "Heterogeneity of anti- 
hapten antibodies"; B. Levine, "Im- 
munochemistry of penicillin hypersensi- 
tivity"; T. Webb, "Antigenicity of pro- 
teins"; N. J. Crumpton, "Antigenic de- 
terminants of sperm whale myoglobin." 

22 June. Fate of the antigen (D. H. 
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ease. 
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"Subcellular localization of antigens"; 
(F. J. Dixon, discussion leader). 

23 June. Cellular antigens (D. Press- 
man, chairman): G. Moller, "Allo- 
geneic cells in tissue transplantation"; 
J. Lindenmann, "Immunogenicity of 
viral oncolysates"; A. H. Nowotny, 
"Bacterial endotoxins." Auto-anitigens 
(F. Milgrom, chairman): E. M. Roitt. 
"Organ specific auto-antigens"; M. 
Kaplan, "Auto-antigens of heart." 

24 June. Purification of antigens and 
allergens (A. Sehon, chairman): T. P. 
King, "Ragweed pollen allergen"; W. 
E. Vannier and A. H. Sehon, "Im- 
munosorbents." 

Chemistry and Physics of 

Cellular Materials 

Ralph H. Hansen and K. C. Frisch 
are chairman and vice chairman, re- 
spectively. 

27 June-i July. I. N. Einhorn, "The 
flammability characteristics of cellular 
materials"; J. K. Backus, "The thermal 
decomposition and flammability of se- 
lected urethane foam systems"; C. J. 
Benning, "Foaming polyethylene-the- 
oretical mechanism studies"; F. D. 
Hartley, "Methods and techniques of 
studying the kinetics and mechanism 
of polyurethane foam formation"; 
K. C. Frisch and S. L. Reegen, 
"Kinetics and mechanism of catalyzed 
isocyanate-alcohol reactions"; A. J. 
Lowe, R. Dyke, M. G. Hardy, and 
L. M. Molinario, "The composi- 
tion and behavior of hydroxyl-contain- 
ing intermediates for rigid urethane 
foams"; J. K. Lepper, H. G. Hammon. 
and P. R. Thompson, "Compressive 
creep of foams"; J. A. Hartsock, "Creep 
of a rigid urethane foam in shear"; 
F. J. McGarry, "Rigid foam as a struc- 
tural material"; R. L. Hamilton, "Wa- 
ter vapor permeation in foamed plas- 
tics"; E. F. Cuddihy, J. Moacanin, and 
J. Farrar, "Outgassing rates and some 
electrical properties of rigid closed-cell 
foams under reduced pressures"; H. A. 
Ehrenfreund, "Selection of wall thick- 
ness and cell size in extruded foamed 
thermoplastics"; R. J. Boudreau, "Stud- 
ies relating surface tension and foam 
stabilization and chemical composition 
in silicone-polyether surfactants." 
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FREEHOLD, NEW JERSEY 

Model MB-54 - The 
smallest floor model. 
Inside working area 
44" x 26" with 34" 
height. Has self-con- 
tained unit. Same fea- 
tures as larger models. 

Model PGC-78 - Port- 
able model with self- 
contained unit. Inside 
working area 66" x 
30"; 52" high. Door 
has observation win- 
dow. Comes fully as- 
sembled. 

Model CE-2 - New 
portable model with 
self . contained unit. 
Has two doors and two 
benches. Inside work- 
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temperature control 
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same size model with remote refrigera- 
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modifications if necessary, will do the job you require. Constant 
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11-15 July. Y. Yafet and S. Shultz, 
"Theoretical and experimental aspects 
of conduction electron spin resonance"; 
R. G. Chambers and A. Kip, "Theoreti- 
cal and experimental aspects of cyclo- 
tron resonance"; P. E. Wigen, "Ferro- 
magnetic resonance in thin films"; 
M. Peter, "Electron paramagnetic reso- 
nance of impurities in metals"; R. J. 
Elliott. "Theory of rare earth metals"; 
R. Bowers, C. Grimes, and W. Walsh, 
Jr., "Relation between resonance and 
plasma phenomena in metals"; T. Mori- 
ya and A. Narath, "Nuclear magnetic 
resonance and relaxation"; M. Weger 
and A. C. Gossard, "Nuclear magnetic 
resonance in superconductors." 

Molecular Pathology 

Earl P. Benditt and Wilbur Thomas 
are chairman and vice chairman, re- 

spectively. 
18-19 July. "The smooth endoplas- 

mic reticulum and detoxification." 
20-21 July. "Mitochondria and their 

oxidative systems in response to in- 

jury." 
21-22 July. "Lysosomes." 

Chemistry and Psychophysiology of 

Odor and Flavor 

William L. Sulzbacher and Dean 

Foster are co-chairmen. 
25-29 July. Chemical and physical 

properties of odor and taste com- 
pounds: "A consideration of those 

properties common to all stimulating 

agents not shared by any non-stim- 

ulating compounds"; "Review of the 

sources of energy and such other crit- 

ical physical dimensions. as volatility, 

solubility, particle or molecular size, 
etc."; "Key chemical attributes such as 

reactivity, class and structure"; "Simple 
and complex systems or the effect of 

mixtures and impurities on properties 
of a compound." The basic biochemical 
structure and mechanisms composing 
smell and taste receptors: "Histology 
and chemistry of the receptor and sup- 
porting cell systems"; "The relation be- 
tween smell, taste and the other re- 

ceptor systems"; "Comparative (lower 
animal vs. human) studies of the 
microstructure of receptors"; "Effects 
of special (inadequate) stimulation by 
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flavor research"; "Comparison of de- 
tectors; mass spectroscopy; use of 
infrared and other spectrophotometric 
methods"; "Detecting instruments other 
than GLC"; "Methods of sampling and 
transferring components; other methods 
of separation, thin layer, column, etc." 
Absolute and differential sensitivity to 
the total range of odorous and sapid 
compounds: "Olfactometry and thresh- 
olds by classical psychophysical meth- 
ods, magnitude estimation and ratio 
scaling"; "Speed of reaction to single, 
to mixed, and to a succession or series 
of stimuli"; "Environmental and experi- 
ential influences on sensitivity includ- 
ing adaptation or fatigue (other instru- 
mentation and methodology)"; "Mu- 
cous, saliva and thresholds"; "Genetic 
variations in sensitivity"; "Directional 
or stereosmic and stereogustatory sen- 
sations." Taste and odor qualities: "Psy- 
chometric methods, words and similar- 
ities analysis of qualities"; "Phenome- 
nological analysis by flavor chemists and 
perfumers"; "Learning accurately to 
characterize response by our chemical 
senses"; "Familiarity, pleasantness, pref- 
erence and other psychologic dimen- 
sions of odors and tastes"; "Odor 
opposites, masking, or cancellation"; 
"Single vs. mixed stimuli." The electro- 
physiology of the chemical senses: 
"Neuroanatomical considerations as 
they affect quantitative and qualitative 
studies"; "Recording techniques and 
special advantages of position, type and 
animal"; "Stimulus-response sensitivity 
and accuracy with different compounds, 
concentrations, purities and the like"; 
"Peripheral-central implications for 
identification"; "Adaptation." Endo- 
crine, metabolic and pathologic influ- 
ences on odor and taste responses: 
"Definitions of anosmia, parosmia, hy- 
perosmia, ageusia as to frequency and 
dimensions of response"; "Metabolic 
determinants of reaction"; "Partial vs. 
'true' vs. absolute insensibility"; "Hor- 
mones and the manipulation of sensi- 
tivi,ty"; "Disease states of special re- 
search interest." Natural product chem- 
istry and applications to flavor science: 
"Role of fats, proteins, carbonyls, car- 
bohydrates and other organic groups"; 
"Review of the effects of inhibitors"; 
"Studies involving potentiators, pre- 
cursors and enzymes"; "The value of 
ambiguous stimulus materials"; "Nat- 
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sential to a theory which can ade- 
quately explain taste (gustation): "Sum- 
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Bausch & Lomb Diffraction Gratings are preferred by all major manufacturers 
of spectroscopic instruments as well as astronomers, spectroscopists and other 
scientists. As the world's number one source, we maintain a stock of hundreds 
of different gratings and we can produce thousands of varieties from master 
gratings now on hand. 

Our interferometric control is your assurance of the highest precision stand- 
ards and finest quality gratings available. They are outstanding in their high 
resolving power, low ghosts and high efficiency. 

B&L has specialized in coating both gratings and mirrors with fast fired alu- 
minum plus MgF2 for high reflectance at wavelengths shorter than 1500A in 
the vacuum ultraviolet. Coatings of gold or platinum are also available for grat- 
ings for the extreme ultraviolet region. 

Write to Bausch & Lomb, 64227 Bausch Street, Rochester, New York 14602, 
for Catalog D-261. It gives prices, uses, characteristics and details on the 
theory and applications of diffraction gratings. 
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B&L has specialized in coating both gratings and mirrors with fast fired alu- 
minum plus MgF2 for high reflectance at wavelengths shorter than 1500A in 
the vacuum ultraviolet. Coatings of gold or platinum are also available for grat- 
ings for the extreme ultraviolet region. 

Write to Bausch & Lomb, 64227 Bausch Street, Rochester, New York 14602, 
for Catalog D-261. It gives prices, uses, characteristics and details on the 
theory and applications of diffraction gratings. 

BAUSCH & LOMB () 
1274 

mary description of known taste mech- 
anisms, the basic attributes"; "The 
meaning and importance of 'primary' 
qualities"; "The differences between 
stimulus qualities"; "Data or evidence 
which is missing"; "A summary and 
evaluation of current theories." (Chair- 
men and speakers to be announced.) 

Tetrapyrrole Biosynthesis 

Robert F. Labbe and Donald T. 
Tschudy are chairman and vice chair- 
man, respectively. 

1 A ugust. Porphyrin and heme chem- 
istry (S. F. McDonald, chairman): 
J. E. Falk, "Chemistry of porphyrins 
and metalloporphyrins." (E. Mar- 
goliash, chairman): R. Lemberg, 
"Structure-function relationships of 
hemes." 

2 August. Enzymic mechanisms 
(June Lascelles, chairman): David She- 
min, "Heme biosynthesis." (J. E. Falk, 
chairman): Bruce Burnham, "Chloro- 
phyll and vitamin B12 biosynthesis." 

3 August. Regulatory mechanisms 
(Samuel P. Bessman, chairman): June 
Lascelles, "Regulation of porphyrin bio- 
synthesis." (David Shemin, chairman): 
Samuel P. Bessman and Arthur Gray- 
zel, "Regulation of heme-protein bio- 
synthesis." 

4 A ugust. Abnormalities in heme 
biosynthesis (Samuel Schwartz, chair- 
man): Allan G. Redeker and Donald 
T. Tschudy, "Clinical and experimental 
porphyrias." Bile pigments (Nathaniel 
I. Berlin, chairman): Cecil J. Watson, 
"Occurrence and chemistry of bile pig- 
ments." 

5 August. (Robert A. Aldrich, chair- 
man): David L. Drabkin and Rudi 
Schmid, "Enzymic formation of bile 
pigments." 

Plasma Physics 

Betsy Ancker-Johnson and James E. 
Drummond are chairman and vice 
chairman, respectively. 

8 August. Natural plasmas (chair- 
man to be announced): (speaker to be 
announced), "In space"; A. Ron, "In 
solids." Production of plasmas, their 
heating and cooling (John Marshall, 
chairman): (speaker to be announced), 

mary description of known taste mech- 
anisms, the basic attributes"; "The 
meaning and importance of 'primary' 
qualities"; "The differences between 
stimulus qualities"; "Data or evidence 
which is missing"; "A summary and 
evaluation of current theories." (Chair- 
men and speakers to be announced.) 

Tetrapyrrole Biosynthesis 

Robert F. Labbe and Donald T. 
Tschudy are chairman and vice chair- 
man, respectively. 

1 A ugust. Porphyrin and heme chem- 
istry (S. F. McDonald, chairman): 
J. E. Falk, "Chemistry of porphyrins 
and metalloporphyrins." (E. Mar- 
goliash, chairman): R. Lemberg, 
"Structure-function relationships of 
hemes." 

2 August. Enzymic mechanisms 
(June Lascelles, chairman): David She- 
min, "Heme biosynthesis." (J. E. Falk, 
chairman): Bruce Burnham, "Chloro- 
phyll and vitamin B12 biosynthesis." 

3 August. Regulatory mechanisms 
(Samuel P. Bessman, chairman): June 
Lascelles, "Regulation of porphyrin bio- 
synthesis." (David Shemin, chairman): 
Samuel P. Bessman and Arthur Gray- 
zel, "Regulation of heme-protein bio- 
synthesis." 

4 A ugust. Abnormalities in heme 
biosynthesis (Samuel Schwartz, chair- 
man): Allan G. Redeker and Donald 
T. Tschudy, "Clinical and experimental 
porphyrias." Bile pigments (Nathaniel 
I. Berlin, chairman): Cecil J. Watson, 
"Occurrence and chemistry of bile pig- 
ments." 

5 August. (Robert A. Aldrich, chair- 
man): David L. Drabkin and Rudi 
Schmid, "Enzymic formation of bile 
pigments." 

Plasma Physics 

Betsy Ancker-Johnson and James E. 
Drummond are chairman and vice 
chairman, respectively. 

8 August. Natural plasmas (chair- 
man to be announced): (speaker to be 
announced), "In space"; A. Ron, "In 
solids." Production of plasmas, their 
heating and cooling (John Marshall, 
chairman): (speaker to be announced), 
"Turbulent heating"; T. K. Allen, "In- 
jection." 

9 August. Production of plasmas, 
their heating and cooling (continued) 
(Russell Kulsrud, chairman): Murray 
Lampert, "Solids"; Alan F. Haught, 
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Complete organic lab in 
2.5 square feet 

Our bantam-ware? semi-micro kit handles every job 
required of a complete organic laboratory-with smaller 
quantities and less reaction time. And, you can set it up 
in 2.5 square feet of bench space. 

It includes everything needed for fractionation; for steam, 
atmospheric, and vacuum distillation; for chromatographic 
analysis; for extraction, filtration, reflux, and separation. 

Convenient, self-storing bantam-ware is designed with 
typical Kontes precision, gradual bends and even glass 
distribution. We've eliminated long travel paths, 
large wetted surfaces, product-catching pockets below 
ground joints; butt seals are generously radiused and 
outer walls of 1 14/20 joints are uniformly cylindrical. 
Everything required for support, clamping, heating, and 
agitation is included. 

Best of all, this bantam-ware kit is interchangeable with 
our full line of over 300 items of semi-micro glassware. 
Request catalog TG-20bw for complete information. 

,Trademark of Kontes Glass Co. 

KONTES L 
Vineland, New Jersey 

Regional distributors: KONTES OF ILLINOIS, Franklin Park, tl. * KONTES OF CALIFORNIA, Berkeley, Cal. 
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quartz and 

For high-purity requirements we now offer four 
models of unique all-quartz and all-glass stills. 
Throughput rates range from 0.4 to 4.0 liters/hour; 
prices range from $185 to $995. 

BR I NIMKMANN 
INSTRUMENTS 
CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500 

1275 

--r 1 'I---I 

I j 



This is the only line of 
carts designed specifically 
for use in the laboratory. 
They're made of heavy steel, 
welded for extra strength. 
There are no rivets or bolts 
to work loose. All steel 
parts are chrome plated. 

Typical materials used in 
making Labconco carts are 
fiberglass, compressed as- 
bestos, and polyvinyl. These 

materials are chemically in- 
ert, easy to maintain. 

Labconco carts start as 
low as $35. For a fully- 
illustrated brochure, write 
Laboratory Construction 
Company or see your lab- 
oratory supply dealer. 

8805 Prospect 
Kansas City Missouri 

NEW BROCHURE: 

High-Speed Top-Loading 
Balance for Teaching 

Needs, costs and performance of 
balances for teaching general chem- 
istry are discussed in a new bro- 
chure now available from Mettler 
Instrument Corporation. It tells how 
the Mettler P 120 balance combines 
the speed of a simple top-loading 
scale with ?0.5 mg semi-analytical 
precision to meet specific require- 
ments of the general chemistry 
program. 

The work output of the P1 20 makes 
it more economical, on a cost per 
student basis, than a modern ana- 
lytical balance. * * * 

Write for your copy to Mettler 
Instrument Corp., 20 Nassau Street, I | 
Princeton, New Jersey 08540. 

AMERICAN EDELSTAAL, INC., DEPT BC-6, 350 BROADWAY, N. Y., N.Y. 
CANADIAN EDELSTAAL, 47 GRANGER AVE., SCARBOROUGH, ONT., CA? 
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only Labconco makes 17 
different laboratory carts 
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"Laser production." Instabilities (Wil- 
liam E. Drummond, chairman): (speak- 
er to be announced), "Classification"; 
(speaker to be announced), "Turbu- 
lence." 

10 August. Instabilities (continued) 
(Maurice Glicksman, chairman): 
B. Lehnert, "Experimental evidence- 
gases." Instabilities (continued) (H. S. 
Robertson, chairman): Betsy Ancker- 
Johnson, "Experimental evidence and 
evaluation-solids." 

11 August. Confinement (E. G. Har- 
ris, chairman): T. K. Fowler, "Limi- 
tations"; (speaker to be announced), 
"Perspectives"; J. B. Taylor, "Confine- 
ment." Emission (Gordon S. Kino, 
chairman): J. L. Hirschfield, "Gases"; 
Abraham Bers, "Solids-theory." 

12 August. Waves and other diagnos- 
tics (C. B. Wharton, chairman): 
George Bekefi, "Gases"; S. J. Bucks- 
baum, "Solids." 

Chemistry and Physics of Paper 

J. Kenneth Craver is chairman. 
15 August. R. D. Preston, "The bio- 

synthesis of cellulose"; H. I. Bolker, 
"Evidence for acid-labile bonds between 
lignin and carbohydrates." 

16 August. R. St. John Manley, "The 
fine structure of native and regenerated 
cellulose"; G. Jacquelin, "The stream- 
ing potential at cellulose-fiber sur- 
faces." 

17 August. Bengt Rfanby and Erik 
Forslind, "On cellulose-hemicellulose- 
water interactions in paper-pulp 
fibers"; Heribert Meyer, "Hydrodynam- 
ics of web formation"; Derek Page, 
"The physical effects of high consist- 
ency refining." 

18 August. J. A. Van den Akker, 
"The optics of paper"; Lyle C. Jenness, 
"Enzymatic refining"; E. G. Bobalek, 
"Cellulose pulp-polymer composites"; 
V. T. Stannet, "The chemistry of cellu- 
lose graft polymerizations." 

19 August. Otto Kallmes, "New 
views on the mechanical properties of 
paper." 

Numerical Data of Science and 
Technology: Generation and 
Critical Evaluation 

Y. S. Touloukian and N. B. Gove 
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22 August. National standard refer- 
ence data programs (F. D. Rossini, 
chairman): M. Kotani and R. M. S. 
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THE LATEST BREAKTHROUGH IN PRECISION MOLDING OF TEFLON FEP. 
This new Nalgene 1/2 gallon bottle is virtually indestructible, ignores 
freezing or boiling temperatures. Excellent for cryogenic work at tem- 
peratures to -270?C, as well as high temperature applications to 
+ 205?C. Resists just about every known chemical. Can be sterilized 
repeatedly by any method. Unbreakable, safe, easy to handle and 
clean. 

Narrow mouth Boston rounds in 4, 8, 16, 32 oz. and 1/2 gal. capacity. 
Also Griffin low form beakers of Teflon FEP in 30-1000 ml capacity. 
Available at production run prices. Assortable with other Nalgene 
Labware for maximum discounts. Order from your lab supply dealer 
or write for new Catalog P-166. Department 2727, The Nalge Co., Inc., 
Rochester, New York 14602. Another product of Nalge Research. 

*DuPont registered trademark' 
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Hall. G. Waddington, "An assessment 
of the international picture of standard 
reference data programs." (Chairman 
to be announced): W. H. Evans, and 
H. J. Hoge, "Problems encountered in 
the generation of standard reference 
data in the physical sciences-general 
considerations"; J. R. Rice, "On tools 
and philosophy of data analysis"; J. 
Hilsenrath, "New horizons in numeri- 
cal analysis of experimental data." 

23 August. Status reports on major 
continuing reference data programs 
with emphasis on technical problems 
(Everett R. Johnson, chairman): B. J. 
Zwolinski, "Selected values of physical 
properties of organic substances"; D. 
R. Stull, "JANAF thermochemical 
data"; R. R. Hultgren, "Thermodynam- 
ic data on metals." (C. W. Beckett, 
chairman): R. B. Stewart and J. G. 
Hust, "Thermodynamic data for cryo- 
genic fluids"; (speaker to be an- 
nounced), "Thermodynamic and trans- 
port data compilations in the USSR"; 
R. Duff, "High pressure data." 

24 August. Status reports on ma- 
jor continuing reference data programs 
with emphasis on technical problems 
(continued) (N. B. Gove, chairman): 
(speaker to be announced), "Neutron 
cross section data"; (speaker to be an- 

Hall. G. Waddington, "An assessment 
of the international picture of standard 
reference data programs." (Chairman 
to be announced): W. H. Evans, and 
H. J. Hoge, "Problems encountered in 
the generation of standard reference 
data in the physical sciences-general 
considerations"; J. R. Rice, "On tools 
and philosophy of data analysis"; J. 
Hilsenrath, "New horizons in numeri- 
cal analysis of experimental data." 

23 August. Status reports on major 
continuing reference data programs 
with emphasis on technical problems 
(Everett R. Johnson, chairman): B. J. 
Zwolinski, "Selected values of physical 
properties of organic substances"; D. 
R. Stull, "JANAF thermochemical 
data"; R. R. Hultgren, "Thermodynam- 
ic data on metals." (C. W. Beckett, 
chairman): R. B. Stewart and J. G. 
Hust, "Thermodynamic data for cryo- 
genic fluids"; (speaker to be an- 
nounced), "Thermodynamic and trans- 
port data compilations in the USSR"; 
R. Duff, "High pressure data." 

24 August. Status reports on ma- 
jor continuing reference data programs 
with emphasis on technical problems 
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cross section data"; (speaker to be an- 

nounced), "Nuclear level data"; C. F. 
Barnett, "Atomic collision cross section 
data." (F. Schulman, chairman): L. E. 
Kuentzel, "Infrared spectral data"; 
(speaker to be announced), "Crystallo- 
graphic data"; (speaker to be an- 
nounced), "Diffusion data in fluids"; 
(speaker to be announced), "Chemical 
kinetics data." 

25 August. (H. Wooster, chairman): 
(speaker to be announced),."An assess- 
ment of the national picture of physi- 
cal constants analysis and information 
centers"; E. L. Brady, "The coordina- 
tion of U.S. reference data programs 
and the formulation of new proj- 
ects." (Y. S. Touloukian, chairman): 
(speaker to be announced), Special 
lecture. 

26 August. (Chairman to be an- 
nounced): E. R. Cohen, "Fundamental 
constants"; Hojgaard Jensen, "Units 
and conversions"; Special problems: 
Panel. 

Spectral Line Shapes and Neutral 

Atom Interactions 

S. Y. Ch'en and Gordon L. Ham- 
mond are chairman and vice chairman, 
respectively. 
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29 August. R. G. Breene, Jr., "The 
current status of line shape theories, 
with emphasis on the limitations of the 
approximations." (M. Takeo, discussion 
leader). H. R. Griem, "Recent devel- 
opments in resonance broadening"; (H. 
Kuhn, discussion leader). 

30 August. M. Takeo, "Fine struc- 
ture broadening theory"; S. Y. Ch'en, 
i'Alkali fine structure observations"; F. 
Schuller, "An improved impact the- 
ory"; R. Granier, "Experimental com- 
parison with Schuller's theory." (B. 
Vodar, discussion leader.) 

31 August. 0. Jefimenkc, "Satellite 
band theories and observations"; R. 0. 
Garrett, "The influence of satellites on 
line shapes." (L. Klein, discussion lead- 
er.) G. T. Lalos, "High temperature 
line shapes and satellites." (H. Jacob- 
son, discussion leader.) 

1 September. R. Bernstein, "Atomic 
beam measurements of interatomic 
forces"; C. B. Meyer, "Frozen matrix 
line shapes"; W. R. Hindmarsh, "Force 
constants from spectral line shapes." 
(E. Rothe, discussion leader.) R. A. 
Bell, "Neutral atom broadening in stel- 
lar atmospheres." (L. Aller, discussion 
leader.) 

2 September. H. Margenau, "Sum- 
ming up and prognosis." 
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Why do EDUCATIONAL and RESEARCH Institutions rely on 
the E & M PHYSIOGRAPH? 

. versatility 
* Simplicity of Operation 

* Proven Reliability and Accuracy 
* Rugged, Student-Proof Construction 

* Transducers for Virtually Every Physiological Function 

** - -Complete Recording Systems, Including: 
Stimulators-Respirators-Cardiotachs--Cuff Pumps-Defibrillators-Accessories 

Physiological Telemetry Systems 
Factory trained E & M Sales and Service Representatives throughout the United 
States... E & M Distributors throughout the world. 

E & M INSTRUMENT CO., INC.l Box 14013 * 6030 England Street * Houston, Texas 77021 
Instrumentation for Research and Education 

Send for 32 page, fully-illustdrated catalog #106 
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E & M TELEMETRY TRANSMITTERS 
Biopotentials-Respiration-Voice 

E & M miniature tplemetry transmitters, with ranges 
up to 100 feet are available for EKG, EEG, EMG, 
Respiration and Voice transmission. Transmitter's high 
input impedance permits wide variety of implanted or 
external electrodes. 8 gram to 18.5 gram weight as- 
sures easy carrying by subject patient, animal or bird. 
Companion receiver provides linear response from .06 
to 100 cps. (V2 amplitude) to give faithful wave- 
form reproduction. Operates directly into PHYSIOGRAPH, 
or most oscilloscopes and graphic recorders. See 
receiver and 3 transmitters pictured above. 
E & M Instrument Co., Inc., 6030 England St., Houston, 
Texas 77021 
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RollerThern 
TISSUE CULTURE 

INCUBATOR f 
rotates 4 is sue culture rollerdrums I 

i"n a controlled temperafure enironment | 

The RollerTherm is a general Purpose incub ator.| 
Idesigned for gro wing tissufe cultures by the roller t f ! 

tube methlod. A continuous-duty drive rotates test tubes, centrifuge bottles, eggs or other objects - 
at a constant speed of 1/5 rpm or at variable 
Z pes of 2 to 20 rpm, or 6 to 60 rpm, depending 

on the model. Te mperatur i S maintained within 

L 0.5 by an electronic controlfer and a mechan-T| , 
i cal air ct'rculation system. When the drumns arej removed the Rol1erTherm May be used with shelves as a standard incubator.|| 

^||-\New Brunswick* 
lentific CoPa pny Inc I| 

N^-^y ., 130 Somerset StreetI X I4> New Brunswick, New Jersey | 
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Coors otters 38 standard, cataloged mortar 
and pestle sets, in five universally accepted 
styles. The featured item in this line is the 
Coors Alumina Mortar and Pestle sets. The 
distinctive shape of the Coors Alumina Mor- 
tar and Pestle is possible because of the 
extremely high mechanical strength of the 
96% aluminum oxide used. Because of this 
unique shape, the mortar can be held more 
firmly and comfortably. Tough and durable, 
the Coors high alumina ceramic has the 
hardness of sapphire. This extreme hardness 
minimizes surface wear and consequent 
sample contamination, and makes cleaning 
easy. The alumina composition is completely 
dense. An exclusive rubber ring inserted in 
the base prevents slippage and accidental 
loss of sample. Write for Bulletin No. 524. 
Coors Alumina Mortar and Pestles are avail- 
able through your local laboratory dealer. 

INSIST THAT YOUR LABORATORY PORCELAIN 
WARE CARRY THIS MARK OF DEPENDABILITY 

COORS 
U.S.A. 

COORS PORCELAIN COMPANY, GOLDEN, COLORADO 
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Forthcoming Events 

March 

21-25. Institute of Electrical and Elec- 
tronics Engineers, intern. conv., New York, 
N.Y. (IEEE, 345 E. 47 St., New York) 

22-23. Biomagnetics, 3rd intern. symp., 
Univ. of Illinois, Chicago. (M. F. Bar- 
nothy, Univ. of Illinois, 833 S. Wood St., 
Chicago) 

22-23. Modern Concepts of Cardiovas- 
cular Diseases, conf. and workshop, Reno, 
Nev. (G. T. Smith, Laboratory of Patho- 
Physiology, Univ. of Nevada, Reno 89507) 

22-24. Measurement and Applications 
of Neutron Cross Sections, conf., Wash- 
ington, D.C. (W. W. Havens, Dept. of 
Physics, Columbia Univ., 538 W. 120 St., 
New York 10027) 

22-31. American Chemical Soc., spring 
mtg., Pittsburgh, Pa. (ACS, 1155 16th 
St., NW, Washington, D.C.) 

23-25. Institute of Mathematical Sta- 
tistics, Puirduie Univ., Lafayette, Ind. (G. 
E. Nicholson, Jr., Univ. of North Carolina, 
Chapel Hill) 

23-25. Modern Methods of Weather 
Forecasting and Analysis. Chicago, Ill. 
(J. R. Fulks, U.S. Weather Bureau, 5730 
S. Woodlawn Ave., Chicago) 

24-26. Biomathematics and Computer 
Science in the Life Sciences, symp., Hous- 
ton, Tex. (Dean, Div. of Continuing Edu- 
cation, Univ. of Texas Graduate School 
of Biomedical Sciences, Texas Medical 
Center, Houston 77025) 

24-26. Pediatric and Adolescent Gyne- 
cology, conf., New York Acad. of Sci- 
ences, New York. (W. R. Lang, Jefferson 
Medical College of Philadelphia, 1025 
Walnut St., Philadelphia, Pa.) 

I 24-26. Pollution and Marine Ecology, 
conf., Galveston, Tex. (S. M. Ray, Texas 
A&M Univ. Marine Laboratory, Galves- 
ton 77550) 

24-27. International Assoc. for Dental 
Research, 44th general mtg., Miami, Fla. 
(G. H. Rovelstad, U.S. Navy Dental 
School, Natl. Naval Medical Center, 
Bethesda, Md. 20014) 

25-26. National Assoc. of Biology 
Teachers, western regional conv., Los An- 
geles, Calif. (The Association, Professional 
Building, Great Falls, Mont.) 

26-2. Stress Analysis, 3rd intern. conf., 
Berlin, Germany. (H. Kotthaus, Verein 
Deutscher Ingenieure. Prinz-Georg Str. 
77/79, 4 Dusseldorf 10) 

26-27. Arizona Chest Disease Symp., 
Tucson. (E. A. Oppenheimer, P.O. Box 
6067, Tucson 85716) 

27-30. American Assoc. of Dental 
Schools, Miami Beach, Fla. (R. Sullens, 
840 N. Lake Shore Dr., Chicago, I11.) 

28-30. Great Lakes Research, 9th conf., 
Chicago, Ill. (B. M. McCormac, IIT Re- 
search Inst., 10 W. 35 St., Chicago 60616) 

28-31. Collegium Intern. Neuro-Psycho- 
pharmacologicum, 5th biennial mtg., 
Washington, D.C. (M. K. Taylor, 3636 
16th St., NW, Washington 20010) 
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29-31. Airborne Infection, 2nd intern. 
conf., Illinois Inst. of Technology, Chicago. 
(E. K. Wolfe, U.S. Army Biological Lab- 
oratories, Fort Detrick, Frederick, Md.) 

29-31. Applied Meteorology. 6th natl. 
conf., Los Angeles, Calif. (B. N. Charles, 
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of "clean thoughts" by one of the 
nation's outstanding group of lab- 
oratory equipment engineers. The 
results are the last word in auto- 
mated glassware washing-drying 
convenience and economy! 
Only CRC Labwasher? provides 
automatic programing . .. a 
choice of distilled or tap water 
on each of three rinses . . . dry- 
ing cycle span selection! There's 
a model to exactly suit your 
needs. Write today! 
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Booz-Allen Applied Research, 6151 W. 
Century Blvd., Los Angeles 90045) 

29-31. Chemical Soc., anniversary mtgs., 
Oxford, England. (General Secretary, 
Burlington House, London W.I) 

29-31. Surface-Active Substances, intern. 
conf., Berlin, East Germany. (Inst. fiir 
Fettchemie, Deutsche Akademie der Wis- 
senschaften zu Berlin, Rudower Chaussee 
5, 1199 Berlin-Adlershof) 

29-31. Symbolic and Algebraic Manipti- 
lation, symp., Assoc. for Computing Ma- 
chinery, Washington, D.C. (J. E. Sammet, 
I.B.M. Corp., 545 Technology Sq., Cam- 
bridge, Mass. 02139) 

29-1. American Assoc. for Contamina- 
tion Control, 5th annual technical mtg., 
Houston, Tex. (W. T. Maloney, The Asso- 
ciation, 6 Beacon St., Boston, Mass.) 

29-1. Ultraviolet and X-ray Spectros- 
copy of Laboratory and Astrophysical 
Plasma, conf., Abingdon, England. (Inst. 
of Physics and the Physics Soc., 47 Bel- 
grave Sq., London, S.W.I, England) 

30. Oral Cancer, 4th symp., St. Francis 
Hospital, Poughkeepsie, N.Y. (M. A. En- 
gelman, 1 E. Academy St., Wappingers 
Falls, N.Y.) 

30-1. Magnetohydrodynamics, 7th 
symp., Princeton, N.J. (R. G. Jahn, Gug- 
genheim Laboratories, Forrestal Research 
Center, Princeton, N.J. 08540) 

31-2. Michigan Acad. of Science, Arts, 
and Letters, Wayne State Univ., Detroit. 
(E. A. Wunsch, Dept. of English, Univ. of 
Michigan, Ann Arbor) 

April 

1-2. Alabama Acad. of Science, Birm- 
ingham-Southern College, Birmingham. 
(W. B. DeVall, Dept. of Forestry, Auburn 
Univ., Auburn, Ala.) 

1-.2. Arkansas Acad. of Science, Little 
Rock. (G. E. Templeton, Univ. of Arkan- 
sas, Fayetteville) 

1-5. National Science Teachers Assoc., 
New York, N.Y. (R. H. Carleton, 1201 
16th St., NW, Washington, D.C. 20036) 

1-7. American Acad. of General Prac- 
tice, Boston, Mass. (M. F. Cahal, Volker 
Blvd. at Brookside, Kansas City 12, Mo.) 

4-6. Atomic Energy Soc. of Japan, an- 
nual mtg., Tokyo. (M. Masamoto, Japan 
Atomic Energy Research Inst., 1-1, Shiba- 
tamura-cho, Minato-ku, Tokyo) 

4-6. Exobiology, conf., Ames Research 
Center, Moffett Field, Calif. (Letters and 
Science Extension, Univ. of California, 
Berkeley 94720) 

4-6. American Assoc. of Physical An- 
thropologists, Berkeley, Calif. (F. E. Johns- 
ton, Dept. of Anthropology, Univ. of 
Pennsylvania, Philadelphia 19104) 

4-6. Biomedical Communication, conf., 
New York, N.Y. (J. Lieberman, Public 
Health Service Audiovisual Facility, At- 
lanta, Ga. 30333) 

4-7. Federation of European Biochem- 
ical Soc., 3rd mtg., Warsaw, Poland. (T. 
Klopotowski, Polish Biochemical Soc., 
Freta 16, Warsaw) 

4-7. Advances in Water Quality Im- 
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dual-use evaporator-leak detector 
for electron microscopists 
dual-use evaporator-leak detector 
for electron microscopists 

Electron microscopists and other 
present and future owners of our 
Model VE-10, PS-10 vacuum systems 
can now enjoy at relatively low cost 
the many advantages of having a 
high sensitivity mass spectrometer 
type helium leak detector immedi- 
ately available to them as an integral 
part of their own vacuum evaporator. 

We've taken the basic, low-cost, 
portable leak detector system (See 
A below) from our modular-designed 
LD-100 and adapted it for installa- 
tion in the VE-10 or PS-10. The result 
-a unique, dual-use instrument that 
in minutes can be used interchange- 
ably on either leak detection or evap- 
oration applications. With pressure- 
programmed, completely-automatic 
valving and 5-minute pumpdown to 
5 x 10-5 Torr as an evaporator. With 
10-10 atm-cc/second sensitivity as a 
leak detector-plus a versatile, por- 
table electronics module to monitor 
leak rates visually or audibly up to 
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eight feet away from the system 
proper. Once installed, both the ana- 
lyzing tube and the portable elec- 
tronics module can be left perman- 
ently connected to the system and 
do not in any way interfere with 
normal evaporation activities. 

If you now own a VE-10 or PS-10, 
the cost is less than half the price of 
a conventional leak detector with 
comparable specifications and 
roughing capabilities. If you are plan- 
ning to replace a worn-out, obsoles- 
cent vacuum evaporator or leak 
detector, you can buy a brand-new, 
automatically-controlled VE-10 com- 
plete with LD-60 conversion assem- 
bly for about the cost of a leak 
detector alone-even less if you 
choose a switch-operated PS-10. 

Interested? For complete informa- 
tion, contact your nearest Varian 
Sales office or send for descriptive 
literature. 

@ varian 
vacuum division 
portland plant 

13645 n.w. science park drive, portland, oregon 

Europe: Varian S.p.A, Turin. Italy Canada: Varian Associates, Georgetown. Ontario 
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Auto xosMc r -a... in 

Auto-Exposure Micro-Cameras 

Auto xosMc r -a... in 

Auto-Exposure Micro-Cameras 
is exemplified by the wide choice of 
instantly interchangeable film sys- 
tems available, an exclusive feature 
of the Vickers design. Now you can 
get fast, perfect, uniform exposures 
in your choice of photographic 
format and film type - 35 mm, 
Polaroid?, 314 x 4/4 plates and 
film. Y The Polaroid? Land color 
and black-and-white film processes 
fill a growing need for instantly 
available photomicrographs of good 
quality. You can use either the 
popular Polaroid? roll film back 
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(with choice of seven differentfilm types) or 
the quick-loading, light-weight film pack 
back. Electromagnetic shutters are built 
into the adaptors for these camera backs 
and are linked to a fully integrating auto- 
exposure control. Just dial in film speed, 
set ranging switch, press "Expose" button 
and you have a perfect, uniform exposure 
sequence, v For many requirements of 
scientific photography you may prefer the 
35 mm format because of the suitability of 
the 35 mm system, where a great number 
of photomicrographs are required and be- 
cause of the wide variety of black-and-white 
and color film types and speeds available. 
Vickers offers you two types of 35 mm 
backs - the auto-wind back, which auto- 
matically advances the film after comple- 
tion of an exposure, and 
the less-expensive man- 
ual film advance model. 
heads are fully compat- 
exposure unit, as is a 
camera (taking cut film i 
supplied on special or- 
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backs mentioned are in- stantly interchangeable 
-the auto-exposure unit controls are calibrated to 
take into account the difference in film sizes 
involved. The Vickers Auto-Exposure Micro-Cameras can be used with any 
of your microscopes to give you superb photographic results - quickly- 
easily - and in the widest available variety of film formats and types. 

Polaroid( by Polaroid Corp. 
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4-10. Psychology, 10th inter-American 
congr., Lima, Peru. (Intern. Soc. of Psy- 
chology, 2104 Meadowbrook Dr., Austin, 
Tex.) 

5-7. Middle East Neurosurgical Soc., 
mtg., Jerusalem, Jordan. (F. S. Haddad, 
Orient Hospital, Beirut, Lebanon) 

5-8. American Assoc. of Anatomists, 
San Francisco, Calif. (R. T. Woodburne, 
Dept. of Anatomy, Univ. of Michigan, 
Ann Arbor 48104) 

6-7. Phlebology, 6th intern, mtg., Aix- 
en-Provence, France. (F. Beurier, 94, cours 
Sextius, Aix-en-Provence) 

6-8. Electron and Laser Beam Technol- 
ogy, Univ. of Michigan, Ann Arbor. (G. 
I. Haddad, Electrical Engineering Dept., 
Univ. of Michigan, Ann Arbor) 

6-8. Recent Advances in Phytochem- 
istry, intern. symp., Univ., of Texas, Aus- 
tin. (T. J. Mabry, Dept. of Botany, Univ. 
of Texas, Austin 78712) 

6-8. Plant Phenolic Group of North 
America, 6th annual mtg., Austin, Tex. 
(V. C. Runeckles, Imperial Tobacco Co., 
Montreal, P.Q., Canada) 

7-8. Histochemical Soc., 17th annual 
mtg., Atlantic City, N.J. (J. Y. Terner, 
College of Physicians and Surgeons, Co- 
lumbia Univ., New York, N.Y. 10032) 

7-8. Southern Sociological Soc., annual 
mtg., New Orleans, La. (J. J. Honigmann, 
Dept. of Anthropology, Univ. of North 
Carolina, Chapel Hill) 

7-9. Southern Soc. for Philosophy and 
Psychology, New Orleans, La. (G. R. 
Hawkes, U.S. Army Medical R&D Com- 
mand, Washington, D.C. 20315) 

8-9. American Soc. for Artificial In- 
ternal Organs, Atlantic City, N.J. (B. K. 
Kusserow, Dept. of Pathology, Univ. of 
Vermont College of Medicine, Burling- 
ton) 

8-11. Animal Toxins, intern. symp., At- 
lantic City, N.J. (F. E. Russell, Box 323, 
Los Angeles County General Hospital, 
1200 N. State St., Los Angeles, Calif. 
90033) 

9. Paleontological Research Inst., semi- 
annual mtg., Ithaca, N.Y. (The Institution, 
109 Dearborn PI., Ithaca, N.Y. 14850) 

11-13. Institute of Electrical and Elec- 
tronics Engineers, Region 3, conv., Atlanta, 
Ga. (M. D. Price, Dept. 72-14, Zone 400, 
Lockheed-Georgia Co., Marietta, Ga.) 

11-13. Comparative Hemoglobin Struc- 
ture, intern. symp., Salonika, Greece. (Sec- 
retary, P.O. Box 201, Salonika) 

11-15. Aeronomic Studies of Lower 
Ionosphere, conf., Ottawa, Ont., Canada. 
(W. Pfister, Air Force Cambridge Research 
Laboratories, Upper Atmosphere Physics 
Laboratory, L. G. Hanscom Field, Bed- 
ford, Mass.) 

11-15. American Assoc. of Cereal 
Chemists, New York, N.Y. (R. J. Tarleton, 
The Association, 1955 University Ave., 
St. Paul, Minn. 55104) 

11-16. Federation of American Soci- 
eties for Experimental Biology, 50th an- 
nual mtg., Atlantic City, N.J. The follow- 
ing societies will meet in conjunction with 
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Ann Arbor 48104) 

6-7. Phlebology, 6th intern, mtg., Aix- 
en-Provence, France. (F. Beurier, 94, cours 
Sextius, Aix-en-Provence) 

6-8. Electron and Laser Beam Technol- 
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Spectrolab's 
ultra-narrow band 

laser filter 
cuts ao 

P'A 
slice of light! 

Spectacular improvements in signal- 
to-noise ratios, critical to the success 
of laser ranging systems, have been 
achieved with Spectrolab's new optical 
filters. Similar filters also have been 
used with great success recently in 
solar photographic systems, where 
spectral discrimination is equally im- 
portant. 

Typical ultra-narrow filters show 
peak transmissions higher than 50%*, 
with half-peak bandwidths of 34 to 11/ 
Angstroms. Sidebands within 30 to 
40YA of peak are attenuated to less than 
0.001% T. Spectrolab can also supply, 
often from stock, other filters with half- 
peak bandwidths of 10 to 100A, with 
comparable transmission and sideband 
rejection characteristics. 
*Includes short and long wavelength blocking out- 
side pass band for sensitivity envelope of photocath- 
ode for photographic emulsion response. 
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new ultra-narrow band pass filter transmits 
only the beam of a helium-neon laser. 
He-Ne laser courtesy of Spectra-Physics- 
Filter by Spectrolab-Ambient light by nature 
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A Division of Textron Electronics, Inc. 

AN EQUAL OPPORTUNITY EMPLOYER 

12484 Gladstone Ave. / Sylmar, Calif. 
(213) 365-4623 / TWX: 213-764-5923 
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American Soc. for Experimental Pa- 
thology 

American Inst. of Nutrition 
American Assoc. of Immunologists 
12-13. Frontiers in Food Research, 

symp., Cornell Univ., Ithaca, N.Y. (W. F. 
Shipe, Dept. of Dairy and Food Science, 
Cornell Univ., Ithaca) 

12-14. Generalized Networks, intern. 
symp., New York, N.Y. (H. J. Carlin, 
Polytechnic Inst. of Brooklyn, 333 Jay 
St., Brooklyn, N.Y. 11201) 

12-14. Remote Sensing of Environment, 
4th symp., Univ. of Michigan, Ann Arbor. 
(Extension Service, Conference Dept., 
Univ. of Michigan, Ann Arbor 48104) 

12-15. Quantum Electronics, intern. 
conf., Phoenix, Ariz. (J. P. Gordon, Bell 
Telephone Laboratories, Murray Hill, 
N.J.) 

12-16. Society for Applied Mathematics 
and Mechanics, annual scientific mtg., 
Darmstadt, Germany. (F. Reutter, Gesell- 
schaft fur Angewandte Mathematik und 
Mechanik, Templergraben 55, 51, Aachen, 
Germany) 

12-29. Soil Conservation, 1st Pan Amer- 
ican congr., Sio Paulo, Brazil. (J. Abra- 
mides Neto, avda. Francisco Matarazzo 
455, Caixa Postal 8366, Sao Paulo) 

13-15. Institute of Environmental Sci- 
ences, 12th annual tech. mtg. and equip- 
ment exp., San Diego, Calif. (The Insti- 
tute, 34 S. Main St., Mount Prospect, 111.) 

13-16. Geological Soc. of America, 
southeast section, Univ. of Georgia, 
Athens. (L. D. Ramspott, Dept. of Geol- 
ogy, Univ. of Georgia, Athens 30601) 

13-16. American Orthopsychiatric 
Assoc., 43rd annual mtg., San Francisco, 
Calif. (M. F. Langer, The Association, 
1790 Broadway, New York 10019) 

13-16. National Soc. for Programmed 
Instruction, natl. conv., St. Louis, Mo. (M. 
Arky, 714 Kingsland, University City, 
Mo. 63130) 

13-16. American Radium Soc., annual 
mtg., Phoenix, Ariz. (J. L. Pool, Memorial 
Soc., 444 E. 68 St., New York 10021) 

13-16. National Council of Teachers of 
Mathematics, 44th annual mtg., New 
York, N.Y. (J. D. Gates, 1201 16th St., 
NW, Washington, D.C. 20036) 

14-15. British Biophysical Soc., spring 
mtg., Oxford, England. (D. Noble, Balliol 
College, Oxford) 

14-15. Molecular Interactions and the 
Crystallography of Ceramics, Univ. of 
Nottingham, Nottingham, England. (S. C. 
Wallwork, Dept. of Chemistry, Univ. of 
Nottingham, University Park, Notting- 
ham) 

14-16. Association of Southeastern Biol- 
ogists, Raleigh, N.C. (M. Y. Menzel, Dept. 
of Biological Sciences, Florida State Univ., 
Tallahassee) 

14-16. American Cleft Palate Assoc., 
Mexico City, Mexico. (C. G. Wells, Park- 
er Hall, Univ. of Missouri, Columbia) 

14-16. Eastern Psychological Assoc., 
New York, N.Y. (M. A. Iverson, Queens 
College, Flushing, N.Y. 11367) 

14-17. American Assoc. of Endodontists 
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ideal for use in virology, 
immunalogy, hematology, 
blood bank procedures . . 
wherever a non-volumetric 
transfer pipette is required. 

FEATURES: 
* Available with or without 

constriction 

* Constriction allows fast 
cotton plugging 

* Two standard lengths 
53/4 " or 9" 

* Custom lengths 
and diameters available 

* Heavy weight glass 

* Calibrations of lc.c. and 
2c.c. available 
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*The optical density of a saturated solution at 20?C shall be equal to 
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Frankfurt, W. Germany-Harshaw Chemie GmbH 

New Environmenta 
Rooms & Incubators 
For cultures, biologicals, animal rearing, food sam- 
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incubators. These new rooms and incubators give 
precise temperature control from -40? C to +600 C 
in one of four ranges. They range in size from 
2' x 3' x 5' to 12' x l8'x 7'. Write today for complete 
information. 

ENGINEERING, INC. 

1090 Springfield Road * Union, New Jersey 07083 
See us at Federation Booth H-105 
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14-20. Geodetical Measuring Technique 
and Instruments, conf., Budapest, Hun- 
gary. (F. Raum, Preparatory Committee 
of the Conference, Technika Haza, Sza- 
badsag ter 17, Budapest 5) 

15-16. Iowa Acad. of Science, Pella. (G. 
W. Peglar, Dept. of Mathematics, Iowa 
State Univ., Ames) 

15-16. Montana Acad. of Sciences, 
Missoula. (L. H. Harvey, Univ. of Mon- 
tana, Missoula 59801) 

15-17. American Soc. of Internal Medi- 
cine, New York, N.Y. (A. 0. Whitehall, 
3410 Geary Blvd., San Francisco, Calif. 
95118) 

16-18. Lateral Line Detectors, intern. 
conf., New York, N.Y. (P. H. Cahn, Stern 
College, Yeshiva Univ., 253 Lexington 
Ave., New York 10016) 

17-20. Electron and Ion Beam Science 
and Technology, 2nd intern. conf., Amer- 
ican Inst. of Mining, Metallurgical, and 
Petroleum Engineers, New York, N.Y. (H. 
N. Appleton, 345 E. 47 St., New York 
10017) 

18-19. American Otological Soc., San 
Juan, P.R. (W. H. Bradley, 1100 E. Gen- 
essee St., Syracuse, N.Y.) 

18-20. Thermodynamics of Ceramic 
Systems, mtg., London, England. (J. P. 
Roberts, British Ceramics Soc., Houlds- 
worth School of Applied Science, Univ. 
of Leeds, Leeds 2, England) 

18-20. Technical Microbiology, symp., 
Berlin, Germany. (S. Windisch, Inst. fur 
Garungsgewerbe, Seestrasse, 13, 1 Berlin 
65) 

18-20. Structures and Materials, 7th 
conf., Cocoa Beach, Fla. (R. W. Leonard, 
NASA-Langley Research Center, Mail 
Stop 188C, Langley Station, Hampton, Va. 
23365) 

18-21. Aerospace Medical Assoc., 37th 
annual scientific mtg., Las Vegas, Nev. (C. 
A. Berry, Chief of Center Medical Pro- 
grams, NASA-Manned Spacecraft Center, 
Houston, Tex. 77058) 

18-21. International Scientific Radio 
Union, U.S. natl. committee, mtg., Wash- 
ington, D.C. (USNC-URSI, 2101 Consti- 
tution Ave, NW, Washington, D.C.) 

18-21. Tectonic Levels in the Earth's 
Crust, intern. symp., Neuchatel, Switzer- 
land. (J.-P. Schaer, Dept. of Geology, 
University, 11 rue Emile Argand, 200 
Neuchatel) 

18-22. American Assoc. of Corrosion 
Engineers, 22nd annual mtg., Miami 
Beach, Fla. (N. E. Hamner, The Associa- 
tion, 980 M&M Bldg., Houston, Tex.) 

18-22. Applications of Liquid Fuels, 
conf., Torquay, England. (Inst. of Fuel, 
18 Devonshire St., Portland PI., London, 
W. 1, England) 

18-22. American College of Physicians, 
New York, N.Y. (E. C. Rosenow, Jr., 
4200 Pine St., Philadelphia 4, Pa.) 

19-22. American Geophysical Union, 
47th annual mtg., Washington, D.C. (W. 
E. Smith, AGU, 1145 19th St., NW, Wash- 
ington, 20036) 

18-23. International Soc. for Photo- 
grammetry, technical commissions, Mun- 
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BATTERY 
POWERED, 
OPERATES 
1500 VOLTS 
OFF-GROUND 

ELECTROMETER 

BATTERY 
POWERED, 
OPERATES 
1500 VOLTS 
OFF-GROUND 

ELECTROMETER 

MODEL 601 

* 1 mv f.s. to 1Ov, with 
10 14 n input resistance 

* 104 amp. f.s. to 0.3 
amp. 

MODEL 601 

* 1 mv f.s. to 1Ov, with 
10 14 n input resistance 

* 104 amp. f.s. to 0.3 
amp. 

* 100 ohms f.s. to 10's 
ohms 

* 10-12 coulomb to 10-6 
coulomb 

* 200 p v/hr. zero sta- 
bility 

m 1,000-hour battery life 
even when recording 

* $595 with input leads 

* 100 ohms f.s. to 10's 
ohms 

* 10-12 coulomb to 10-6 
coulomb 

* 200 p v/hr. zero sta- 
bility 

m 1,000-hour battery life 
even when recording 

* $595 with input leads 

EI Everything about this handy portable is new ... except the name 
electrometer! Its 3-terminal input allows complete low terminal 
isolation, full high terminal guarding, from the case. It also permits 
1500 volt off-ground capability-a feature offered only by the 601. 
G3 Extra flexibility is provided by 73 ranges for measuring voltage, 
current, resistance, charge and three outputs, highlighted by a 
0.005% accuracy unity-gain amplifier. 1: And perhaps best . .. now 
measure continuously for 1000 hours while using a 1 ma recorder! 
Makes recharging interruptions during long-term experiments un- 
necessary. in These are only a few reasons why the carry-around 
601 electrometer is outstandingly new. More are detailed in our free 
Engineering Note. Send for it today! 

EI Everything about this handy portable is new ... except the name 
electrometer! Its 3-terminal input allows complete low terminal 
isolation, full high terminal guarding, from the case. It also permits 
1500 volt off-ground capability-a feature offered only by the 601. 
G3 Extra flexibility is provided by 73 ranges for measuring voltage, 
current, resistance, charge and three outputs, highlighted by a 
0.005% accuracy unity-gain amplifier. 1: And perhaps best . .. now 
measure continuously for 1000 hours while using a 1 ma recorder! 
Makes recharging interruptions during long-term experiments un- 
necessary. in These are only a few reasons why the carry-around 
601 electrometer is outstandingly new. More are detailed in our free 
Engineering Note. Send for it today! 

^KrnCTff~~inhfi^KrffiBnIntlimM ^KrnCTff~~inhfi^KrffiBnIntlimM 

11 MARCH 1966 11 MARCH 1966 

III LcL - I I ill I I II ' II III LcL - I I ill I I II ' II 

I I I-I I LI II _I 'I ii I I I-I I LI II _I 'I ii 

1285 1285 



K~ ~ ~ 3 K~ ~ ~ 3 

r r 
You can use them to .... 
IDENTIFY * MARK * COLOR-CODE 
You can use them to .... 
IDENTIFY * MARK * COLOR-CODE 

NUMBER NUMBER * WARN * WARN 

CORRELATE CORRELATE 
_~~~~~ 

S I L F . c y A r i N G 

W I4 N S COATf 0 

_~~~~~ 

S I L F . c y A r i N G 

W I4 N S COATf 0 

NEGA-FILE 
slides, tapes, filn, 
inegatives * records 

NEGA-FILE 
slides, tapes, filn, 
inegatives * records 

All 

Genuine 
Mahogany A-3500-G 

A-3500-G files 1625 cardboard mounts 
or 750 2 x 2 slides in groups ......... $16.95 
A-21400-G files 800 21/4 x 2/4 in groups. 
23/4 x 23/4 when mounted ... . 17.95 
A-34-350 files 360 31/4 x 4 Lantern Slides. 
Takes Polaroid Mount ~ 632 ......... 21.95 
A-3500-RT has 18 compartments for 400' 
reels of 8 mm/16 mm film or tapes ... 24.95 
A-3500-REC files 100 10" & 12" Rec- 
ords. Removable partitions and index . 29.95 
A-3500-FS has 63 single compartments 
for film strips, each 134" square ....... 16.95 
A-350-G-00 files 5400 35 mm exposures 
with index and visible guides ...... 64.95 

, A-3500-3 x 5 files 2000 3 x 5 
cards ............. ......... 24.95 
A-3500-4 x 6 files 2000 4 x 6 
cards . . .............. 29.95 

lki::': : 
' Sectional IHardwood Nega- 

7|lS , Files are modular units. 
Stack with supplied escutch- 

_~-~:'~~~~~ eon pins. Build your files 
as the need occurs. 
SEND FOR CATALOG OF 

||ll COMPLETE FILING SYS- 
TEMS. 
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Write for complete information 
about our full line of Laboratory 
Tapes and Labels 
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SPORES-FERNS 
MICROSCOPIC ILLUSIONS 

ANALYZED 
* * 0 

Book now available 

580 pages, approx. 1150 
illustrations including 

color plates 

Fern leaves-cell patterns 

Basic 3-D structure- 
tetrad spore types, 

their paths of development 
Focal levels organized 

for easy reference 

Background material 
for book includes 
models, silhouette 

shadows, photomicrographs 
* * * 

MISTAIRE LABORATORIES 
152 Glen Avenue 

Millburn, N.J. 07041 
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Components Laboratory, U.S. Army Elec- 
tronics Command, Attn: AMSEL-KT-ST 
(M. F. Timm), Fort Monmouth, N.J. 
07703] 

19-22. Microwave Communications. 3rd 
colloquium, Budapest, Hungary. (Valko 
Peterne, Szabadsag ter 17, Budapest) 

19-23. Scientific and Technical Books 
and Journals, 2nd intern. exhibition, Paris, 
France. (F. Retailliau, Intern. Exhibition 
of Scientific and Technical Books and 
Journals, 117 Blvd. St. Germain, Paris 6) 

20-22. Institute of Electrical and Elec- 
tronics Engineers, southwestern conf., Dal- 
las, Tex. (R. Carrel, Collins Radio Co., 
Dallas 75207) 

20-22. American Laryngological, Rhino- 
logical, and Otological Assoc., San Juan, 
P.R. (V. R. Alfaro, 917 20th St., NW, 
Washington, D.C. 20006) 

20-22. Magnetics, 4th intern. conf. 
(INTERMAG), Stuttgart, Germany. (E. W. 
Pugh. I.B.M. Corp., 1000 Westchester 
Ave., White Plains, N.Y.) 

20-23. Application of Physicochemical 
Methods in Chemical Analysis, conf., 
Budapest, Hungary. (M. K. Egyesiilete, 
Szabadsag ter 17, Budapest 5) 

20-23. Solar Energy Soc., 2nd annual 
mtg., Boston, Mass. (F. Edlin, The So- 
ciety, Arizona State Univ., Tempe 85281) 

21-22. Space Navigation, natl. mtg., 
Boston, Mass. (E. S. Keats, Westinghouse 
Electric Corp., Box 1897, Baltimore, Md. 
21.203) 

21--23. Ohio Acad. of Science, 75th an- 
nual mtg., Columbus. (J. H. Melvin, 505 
King Ave., Columbus 43201) 

21-23. Southwestern Psychological As- 
soc., 13th annual conv., Arlington, Tex. 
(C. Cleland, 2104 Meadowbrook Dr., 
Austin, Tex.) 

21-23. West Virginia Acad. of Science, 
Institute (J. B. Hickman, West Virginia 
Univ., Morgantown 26506) 

22. Computer Aided Basic Research, 
symp., Hoboken, N.J. (I. Flores, Elec- 
trical Engineering Dept., Stevens Inst., 
Hoboken 07030) 

22. Illinois Acad. of Science, Illinois 
State Univ., Normal. (N. D. Levine, Univ. 
of Illinois, Urbana) 

22-23. National Council of Teachers of 
Mathematics, Greeley, Colo. (J. D. Gates, 
1201 16th St., NW, Washington, D.C. 
20036) 

23-24. American Laryngological Assoc., 
San Juan, P.R. (L. Richards, 12 Clovelly 
Rd., Wellesley Hills, Mass.) 

24-26. American Assoc. of Colleges of 
Pharmacy, Dallas, Tex. (C. W. Bliven, 
1507 M St., NW, Washington, D.C. 
20005) 

24-27. American Soc. of Abdominal 
Surgeons, Chicago, 111. (B. F. Alfano, 
663 Main St., Melrose 76, Mass.) 

24-27. American Oil Chemists' Soc., 
Los Angeles, Calif. (C. H. Hauber, The 
Society, 35 E. Wacker Dr., Chicago, 111. 
60601) 

24-28. Infectious Pathology, 4th intern. 
congr., Stuttgart, Germany. (G. Hoffman, 
Hugstetterstr. 55, 78 Frieburg im Bries- 
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24-29. American Soc. of Hospital 
Pharmacists, annual mtg., Dallas, Tex. (J. 

SCIENCE, VOL. 151 

gau, Germany) 
24-29. American College of Allergists, 

22nd annual congr., Chicago, Ill. (J. D. 
Gillespie, 2141 14th St.. Boulder, Colo.) 

24-29. American Soc. of Hospital 
Pharmacists, annual mtg., Dallas, Tex. (J. 

SCIENCE, VOL. 151 

A A 
"I %r.I . "I %r.I . 

I I 
k e il tuleli k e il tuleli 1 1 



At Long Last-Graphic Solutions to Myriad Equations 
,* A FANTASTIC NEW BUSINESS TOOL 

Checks, Measures, Experiments, Solves 

MOIRE PATTERNS KITS 
100's OF INDUSTRIAL APPLICATIONS 

Incredible new tool of visual technology. Demonstrates many a(l- 
K "B') vanced physics concepts. Applications to probability theory, in- Square (Kit B) formation theory including removal of noises in signals. Also 

(riemonstrates theory of perspective, potential theory ansi physical 
optics. Now used by researchers, designers, inventors. Creates 
fantastic visual effects. Employed with uncommon success in 
packaging, textiles and graphic arts. Forms basis for "OP'- 
ARtT," "OP-DESIGNS," "OP-EQUATIONS." 1ange of math 
problems from simple arithmetic to calculus of vectors. Measures 
diffraction pattern movenment produced by lasers. Gatges dif- 
fusion of molectles in solution or hieat waves. Evaluates liquid 
flow, stress lines, distortion of metals. Effects elastic iood(uli. Elements used include eqiui-spaced linear, logarithmatic and cir- 
cular rulings. Developed and sitimplified for lbusiness and scien- 

Spira "B"), tific uses by Dr. Gerald Oster, Brooklyn, l'oly. Inst. Kit con- 
Spiral (Kit B ") tains: 8 basic patterns ont both clear acetate in lantern slide 
size--3y" x 4" (.020" thick) and white kromkote coate(d one side-3%." x 41/2" (.012" 
thick); two pieces 31" x 4" 150-dot screeni on fili; copy of Dr. Oster's b)ook, "The 
Science of Moire Patterns"-an introduction to this new world of visual technology. 
Stock No. 70,719-W--..-_--- (Kit A) .-. _ _ ...___ _ $8.50 Ppd. 
Stock No. 60,464-W --------- (Without book) _-------------$6.50 Ppd. 

NOW AVAILABLE IN FULL COLOR 
Wait 'til you see the fantastic rainbow of color-all 8 patternis above in full trains- 
paresnt colors, red, yellow ansd blue plus black (total 40). Complete instructions. 
Stock No. 60,530-W (Iit A) -.-----_ -------------- $12.50 Ppd. 

NEW DE LUXE EXPERIMENTERS' MOIRE KIT "B" 
Eight nesw, totally different black and white patterns, incltudiing 30 line logaritllhmiic 
spiral (illutstrated above-smost comsspellinsg of all figulres); Coarse sines; 65 line sines; 
perspective sq(uares; mediuin grating; Gaussians grating; converging circles; elliptical 
zone plate; plus instructions by Dr. Oster. 
Stock No. 70,790-W ----------------------------------- $6.00 Ppd. 

NEW MOIRE KIT "B" IN COLOR 
8 new patterns above in red, yelloNv aind blue plus black (total 40) ; sith instructions 
by Dr. Oster. Stock No. 60,531-W _-.--------.----------------------- $12.50 Ppd. 

NEW JUMBO 20' x 25" MOIRE PATTERNS 
Excellent for displays an(i signs. WVrite for details and prices. 
MOIRE PATTERN ACCESSORY KIT. For additionial experintenits. Cointaiins 
imsetallic balloon, calcite, tws o kinds of diffraction gratings, one-way mlirror foil, polar- 
izing materials, Ronchi rulings, assortment of leinses. 
Stock No. 60,487-W -.--------------------- _------- _ $8.00 Ppd 

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

60 to 180 Power-Famous Mt. Palomar Type. An Unusual Buy! 
.,. Pi. t.. susIi n. f Ae ts.r- tl. tc. a,4eisi autisn, ,ila.iet, larg. hu.,, 

Stock No. 85,050-W ----- ----------------------- $_!29.95 postpaid 
41/." REFLECTOR TELESCOPE-Up to 255 Power 

Stock No. 85,105-W _ ----------------$79.50 F.O.B. Barrington, N.J. 
SUPERB 6" REFLECTOR TELESCOPE! 

Inc. electric clock drive, setting circles, equatorial mount, pedestal base, 4 eyepieces 
for up to 576X. 
Stock No. 85,086-W -------------------------- $199.50 F.O.B. 

,,'.'- . ' '.Bargains Galore! Hours of Fun! Only $5 
NEW POPULAR SCIENCE FUN CHEST 

S Here are Edmund's 9 top selli s sclli ence toys aind curiosities in 
one fascinating, low-cost package. I'erfect gift item. Amuse and,s 
delight young and old for hours onl end. Educational, too! 'I'Teach 

* S : Iasic science principles in a wonderful news fun way. Incl.: 
Solar Radiometer - spins at 3,000 rpm; Albert the Bobbing 
Bird - rutns continiuouisly on thermIal eneroy; Amisaziiig Sealed 
Mercury Puzzle; Five 2-sided Ceramic Magnets Big 31/2" Burn. 
ing Glass in Zip-Lipl Poly Bag; Magnetic Doggie and Spinning 
Ball - ball snins as dog approaches; Diffraction Grating Rain- 
bow Viewer; PII(-UP Ring (with Edmund TAIK) Popular book- 

let, "Astronomy and You." All in die-cut storage box witll complete instructions. 
Stock No. 70,787-W W------------------------- $5.00 Ppd. 

WOODEN SOLID PUZZLES 
12 Different puzzles that will stimulate your ability 
to think and reason. Here is a fascinating assortment 
of wood puzzles that will provide hours of pleasure. /. l - . . 

Twelve different puzzles, animals and geometric forms 
to take apart and reassemble, give a chance for all 
the family, young or old, to test skill, patience and, ;- : ;';.... 
best of all, to stimulate ability to think and reason while having lots 
of fun. Order vours now. 
Stock No. 70,205-W ...................................... $3.00 Postpaid 

SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 
NEW WORKING MODEL DIGITAL COMPUTER 

ACTUAL MINIATURE VERSION 
OF GIANT ELECTRONIC BRAINS 

. Fascinating new see-tlhrough imsodel comp)uter actually solses 
:.:.. :i::!! problems, teaches computer fundamentals. Adds, subtracts, mul- 

tiplies, shifts, complemensts, carries, mlemorizes, counts, compares, 
sequences. Attractive colored, rigid plastic parts easily assembled. 12" x 3/2" x 43". 
Incl. step-by-step' assembly diagrams, 32-page instruction book covering operation, 
coimpupiter language (binary systems), progammising, problemts aind 15 experiments. 
Stock No. 70 683-W _-------- __------------.__--_--- $5.98 Postpaid 

Order by stock No.-Check, M.O. or Open Account-Money-back 
Guarantee. Minimum Order on Open Account-$10. t 

--: 

FREE! GIANT 148-PAGE CATALOG "W" 
Completely new, 1966 edition. 148 eosy-to-read pages packed 
with 100's of industrial on-the-job helps . . . qua?ity control i-?:i -!0 
aids. Many war surplus bargains. Imported instruments! Lenses, ;i ... 
Prisms, Magnifiers, Telescopes, Satellite Scopes, Microscopes, t - j 
Binoculars, etc. For industry, research labs, hobbyists, experi- 
menters. Write for free Catalog "W". 
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Put some zip 

11 

n your 

chemical 
reactions. 

(It's easy since Blackstone boosted 
its ultrasonic probes to 1000 watts.) 

Blackstone introduces a new series of ultrasonic probes with 
a tremendous increase in power ranging from 100 to 1000 
watts output for a broader research and production potential 
in emulsification, dispersion, degassing and acceleration of 
chemical reactions. 

Available with a wide variety of accessories ranging from 
various size tips to sealed processing chambers and cups with 
cooling arrangements, Blackstone probes can also be used 
for processing pathogenic and non-pathogenic organisms by 
batch or continuous flow. 

Blackstone probes are portable and are provided with sup- 
port stands and clamps for operation in any position. 

The U-20: low-cost way to 
continuous-flow cell disruption. 

'- T 

Blackstone's U-20 ultrasonic cell disrupter is a highly flexible 
unit designed for continuous or batch routine processing of 
cell suspensions, chemicals and solutions common to research 
in biochemistry, microbiology and related fields. 

Laboratory tests show that employing a 70 ml. volume of 
a 20 % suspension of Escherichia coli, 98 % disruption was 
achieved by the U-20 unit in 12 minutes with no loss of 
activity of enzyme Beta Galactosidase. 
Both the Probe and U-20 allow 0 to 100% power control. 
Here's another Blackstone exclusive that permits researchers 
to process any sample regardless of the organism, percentage 
of suspension or desired percentage of disruption. It's worth 
looking into. 

BLACKSTONE ULTRASONICS, INC. 
600 Howard St. * Sheffield, Pa. 

or contact your local laboratory supply distributor 
1287 
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IN THE 
NEAR INFRARED 

IN THE 
NEAR INFRARED 

DETECT ISCOPE 
I N F R A R E D V I E W E R 

The DETECTIRSCOPE? provides convenient 
direct viewing from 4,000 to 13,000 A (peak 
response at 8,500 A). Wherever near infra- 
red penetrates - many organic materials, 
textile dyes, histological stains, crystals, 
chitinous materials and corneal opacities- 
the DETECTIRSCOPE? may reveal detail not 
otherwise observable. Useful for observation 
of near infrared phenomena - reflectance, 
transmission, absorption, luminescence and 
lasers-and wherever operations must be 
carried out in total darkness. 
Standard tube resolution is 25 line-pairs/ 
mm. Power supply is built in. An IR illumi- 
nator that may be attached directly to the 
viewer is also available. 

Write for your copy of Varo's new reports 
on near infrared applications. Reports avail- 
able on Near Infrared in Electronics; Medi- 
cine; Biology; Fine Arts; Criminology; Min- 
eralogy and Crystallography; and Miscel- 
laneous Applications of Near Infrared. 
Specify reports desired. 
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VARO INC 
ELECTRONIC PRODUCTS DIVISION 
2201 WALNUT ST., GARLAND, TEXAS 75041 

(AREA CODE 214) 276-6141 
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A. Oddis, 2215 Constitution Ave., NW, 
Washington, D.C. 20037) 

24-29. American Pharmaceutical Assoc., 
Dallas, Tex. (W. S. Apple, 2215 Constitu- 
tion Ave., NW, Washington, D.C. 20037) 

25-27. Antidepressant Drugs, symp., 
Milan, Italy. (S. Garattini, Inst. di Ri- 
cherche Farmacologiche "Mario Negri," 
Via Eritrea, 62, Milan) 

25-27. National Acad. of Sciences, 
103rd annual mtg., Washington, D.C. 
(Home Secretary, NAS, 2101 Constitu- 
tion Ave., NW, Washington, D.C. 20418) 

25-27. American Acad. of Pediatrics, 
Montreal, P.Q., Canada. (E. H. Christo- 
pherson, 1801 Hinman Ave., Evanston, 
11. 60204) 

25-27. Academy of Religion and Men- 
tal Health, annual mtg., Chicago, Ill. (G. 
C. Anderson, 16 E. 34 St., New York, 
N.Y.) 

25-28. Society of Economic Paleontolo- 
gists and Mineralogists, St. Louis, Mo. (R. 
Tener, The Society, Box 979, Tulsa, Okla. 
74101) 

25-28. American Assoc. of Pe'roleum 
Geologists, St. Louis, Mo. (N. C. Smith, 
Box 979, Tulsa, Okla.) 

25-28. Improving Effectiveness in Re- 
search and Development Administration, 
11th annual inst., American Univ., Wash- 
ington, D.C. (P. W. Howerton, Center for 
Technology and Administration, Ameri- 
can Univ., 2000 G St., NW, Washington, 
D.C. 20006) 

25-29. Radioecological Concentration 
Processes, intern. symp., Stockholm, Swed- 
en. (Inst. of Radiophysics, Stockholm 60) 

25-30. American Acad. of Neurology, 
Philadelphia, Pa. (T. D. Swedien, 7100 
France Ave., Minneapolis, Minn.) 

25-7. Psychotherapy, 16th Lindauer 
week, Lindauer, Germany. (H. Stolze, 
Adalbert-Stifterstr. 31, 8 MiJnchen 27. 
Germany) 

26. National Cystic Fibrosis Research 
Foundation, Atlantic City, N.J. (The 
Foundation, Medical Dept., 521 Fifth 
Ave., New York, N.Y. 10017) 

26-27. Electromagnetic Relays, 14th 
annual natl. conf., Oklahoma State Univ., 
Stillwater. (D. D. Lingelbach, Dept. of 
Electrical' Engineering, Oklahoma State 
Univ., Stillwater 74075) 

26-28. Joint Computer Conf., Boston, 
Mass. (J. L. Mitchell, P.O. Box 460, Lex- 
ington, Mass. 02173) 

26-28. Institute of Electrical and Elec- 
tronics Engineers, region 6, annual conf., 
Tucson, Ariz. (L. P. Huelsman, Dept. of 
Electrical Engineering, Univ. of Arizona, 
Tucson 85721 ) 

26-28. National Acad. of Engineering, 
2nd annual mtg., Washington, D.C. (Sec- 
retary, NAE, 2101 Constitution Ave., 
NW, Washington, D.C. 20418) 

27-29. Institute of Mathematical Sta- 
tistics, Upton, L.I., N.Y. (G. E. Nicholson, 
Jr., Univ. of North Carolina, Chapel Hill) 

27-29. American Pediatric Soc., Atlantic 
City, N.J. (C. D. Cook, 333 Cedar St., 

A. Oddis, 2215 Constitution Ave., NW, 
Washington, D.C. 20037) 

24-29. American Pharmaceutical Assoc., 
Dallas, Tex. (W. S. Apple, 2215 Constitu- 
tion Ave., NW, Washington, D.C. 20037) 

25-27. Antidepressant Drugs, symp., 
Milan, Italy. (S. Garattini, Inst. di Ri- 
cherche Farmacologiche "Mario Negri," 
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Genoa) 
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An Introduction To 

ENVIRONMENTAL 

PHYSIOLOGY 

Environmental Extremes and 

Mammalian Survival 

By G. EDGAR FOLK, JR., Ph.D., Professor of Physiology, 

University of Iowa, Iowa City. 

This new book is concerned primarily with the physiological re- 

sponses of healthy mammals to natural changes or extremes of the 

physical environment. It is intended to be the main text for a one- 
semester course. The factors of heat, cold, visible light radiations, 
hibernation, atmospheric pressure, the water environment, and 
other subtle environmental factors are considered. Because each 

topic is a field of study in itself, carefully selected examples are pre- 
sented not only of extreme environments and their impact on mam- 

mals, but also of the mammal's defensive responses. The experi- 
mental approach to each area is emphasized to attract students to 
the subject as an area of specialization. To this end, the carefully 
selected bibliography refers mostly to recent data. Comparative 
mammalian physiology has been included where it is concerned 
with environmental influences. 

Approximately 350 Pages and 95 Illustrations. About $10.00. 

Ready in April. 
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of GRAY'S ANATOMY, ready in June. 

Distinctive Publishing in the Life Sciences-since 1785 

LEA & FEBIGER 

New! from L & F-- 

An Introduction To 

ENVIRONMENTAL 

PHYSIOLOGY 

Environmental Extremes and 

Mammalian Survival 

By G. EDGAR FOLK, JR., Ph.D., Professor of Physiology, 

University of Iowa, Iowa City. 

This new book is concerned primarily with the physiological re- 

sponses of healthy mammals to natural changes or extremes of the 

physical environment. It is intended to be the main text for a one- 
semester course. The factors of heat, cold, visible light radiations, 
hibernation, atmospheric pressure, the water environment, and 
other subtle environmental factors are considered. Because each 

topic is a field of study in itself, carefully selected examples are pre- 
sented not only of extreme environments and their impact on mam- 

mals, but also of the mammal's defensive responses. The experi- 
mental approach to each area is emphasized to attract students to 
the subject as an area of specialization. To this end, the carefully 
selected bibliography refers mostly to recent data. Comparative 
mammalian physiology has been included where it is concerned 
with environmental influences. 

Approximately 350 Pages and 95 Illustrations. About $10.00. 

Ready in April. 

From the publishers of Crouch's FUNCTIONAL HUMAN 
ANATOMY; diFiore's ATLAS OF HUMAN HISTOLOGY; 
Faust, Beaver & Jung's ANIMAL AGENTS AND VECTORS OF 
HUMAN DISEASE; Faust and Russell's CLINICAL PARA- 

SITOLOGY; Fredette's translation of PREVOT'S ANAEROBIC 

BACTERIA; Noble and Noble's PARASITOLOGY: THE BI- 
OLOGY OF ANIMAL PARASITES; and the new, 28th edition 
of GRAY'S ANATOMY, ready in June. 

Distinctive Publishing in the Life Sciences-since 1785 

LEA & FEBIGER 

WASHINGTON SQUARE, WASHINGTON SQUARE, PHILADELPHIA, PA. 19106 PHILADELPHIA, PA. 19106 

California Inst. of Technology, 4800 Oak 
Grove Dr., Pasadena) 

28-30. Central States Anthropological 
Soc., annual mtg., St. Louis, Mo. (G. H. 
Fathauer, Dept. of Sociology and Anthro- 
pology, Miami Univ., Oxford, Ohio 45056) 

28-30. Wildflower Pilgrimage, 16th an- 
nual, Gatlinburg, Tenn., and Great Smoky 
Mountain Natl. Park. (A. J. Sharp, Dept. 
of Botany, Univ. of Tennessee, Knoxville) 

29-30. Georgia Acad. of Science, Geor- 
gia Southern College, Statesboro. (J. T. 
May, School of Forestry, Univ. of Geor- 
gia, Athens) 

29-30. Mississippi Acad. of Sciences, 
Mississippi State Univ., State College. (C. 
Q. Sheeley, Box 574, State College 39762) 

29-30. Population Assoc. of America, 
New York, N.Y. (A. S. Lunde, Natl. Cen- 
ter for Health Statistics, U.S. Public 
Health Service, Washington, D.C. 20201) 

29-30. American Assoc. of University 
Prolessors, Atlanta, Ga. (W. -P. Fidler, The 
Association. 1785 Massachusetts Ave., 
NW, Washington, D.C.) 

29-1. Association of Clinical Scientists, 
Chicago, Ill. (R. P. MacFate, 300 N. State 
St., Chicago, 111. 60610) 

29-1. American Soc. for the Study of 
Sterility, Chicago, Il. (H. H. Thomas, 944 
S. 18 St., Birmingham, Ala.) 

May 

1. American Federation for Clinical Re- 
search, Atlantic City, N.J. (J. F. Bryan, 
2000 P St., NW, Washington, D.C. 
20036) 

1-4. AAAS, Southwestern and Rocky 
Mountain Div., Las Cruces, N.M. (M. 
G. Anderson, P.O. Box AF, University 
Park, N.M. 88070) 

1-4. American Soc. for Clinical Investi- 
gation, Atlantic City, N.J. (G. W. Liddle, 
School of Medicine, Vanderbilt Univ., 
Nashville, Tenn.) 

1-4. American College of Obstetricians 
and Gynecologists, Chicago, Ill. (R. A. 
Kimbrough, 79 W. Monroe, Chicago 
60603) 

1-5. American Soc. for Microbiology, 
annual mtg., Los Angeles, Calif. (R. W. 
Sarber, The Society, 115 Huron View 
Blvd., Ann Arbor, Mich. 48103) 

1-6. Electrochemical Soc., annual spring 
mtg., Cleveland, Ohio. (The Society, 30 
E. 42 St., New York 10017) 

1-6. International College of Surgeons, 
North American Federation, congr., Hous- 
ton, Tex. (S. E. Henwood, 1516 Lake 
Shore Dr., Chicago, Ill. 60610) 

2-3. Canadian Aeronautics and Space 
Inst., annual mtg., Ottawa, Ontario. (The 
Institute, 77 Metcalfe St., Ottawa 4) 

2-3. Bioengineering, 3rd annual Rocky 
Mountain symp., University of Colorado, 
Boulder. (J. C. Daniel, Dept. of Biology, 
Univ. of Colorado, Boulder 80304) 

2-3. American Inst. of Mining, Metal- 
lurgical, and Petroleum Engineers, Inst. of 
Petroleum Engineers, Wichita Falls, Tex. 
(Executive Secretary, 345 E. 47 St., New 
York, N.Y. 10017) 

2-4. Council of Biology Editors, Univ. 
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(Executive Secretary, 345 E. 47 St., New 
York, N.Y. 10017) 

2-4. Council of Biology Editors, Univ. 
of Notre Dame, Notre Dame, Ind. (R. E. 
Gordon, Dept. of Biology, Univ. of Notre 
Dame, Notre Dame) 

2-4. Communications Satellite Systems, 
conf., American Inst. of Aeronautics and 

of Notre Dame, Notre Dame, Ind. (R. E. 
Gordon, Dept. of Biology, Univ. of Notre 
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Astronautics, Washington, D.C. (W. J. 
Brunke, AIAA, 1290 Sixth Ave., New 
York 10019) 

2-5. Isochronous Cyclotrons, intern. 
conf., Gatlinburg, Tenn. (R. S. Livingston, 
Oak Ridge Natl. Laboratory, P.O. Box X, 
Oak Ridge, Tenn. 27831) 

2-7. International Inst. of Optics, conf., 
Paris, France. (Conference Secretariat, 
Inst. for Optics, 3, blvd. Pasteur, Paris 15) 

3-5. British Joint Computer Conf., East- 
bourne, England. (Secretariat, Inst. of 
Electrical Engineers, Savoy Place, London 
W.C.2, England) 

3-5. Industrial Waste, 21st conf., Pur- 
due Univ., Lafayette, Ind. (D. E. Blood- 
good, School of Civil Engineering, Purdue 
Univ., Lafayette 47907) 

3-6. American Chemical Soc., Div. of 
Rubber Chemistry, San Francisco, Calif. 
(G. N. Vacca, Bell Telephone Labora- 
tories, Murray Hill, N.J.) 

3-8. Mechanism of Action of Fungi- 
cides and Antibiotics, intern. symp., Bio- 
logical Soc. of the GDR, Reinhardsbrunn, 
East Germany. (H. Lyr, Inst. fur Forstwis- 
senschaften, Alfred-M6olerstr., 13 Ebers- 
walde die Berlin) 

4. Society for Analytical Chemistry, 
mtg., Bristol, England. (The Society, 14 
Belgrave Sq., London, England) 

4-6. Genetics Soc. of Canada, l1th an- 
nual mtg., Banff, Alberta. (C. 0. Person, 
Dept. of Genetics, Univ. of Alberta, Ed- 
monton, Canada) 

4-6. Society for Experimental Stress 
Analysis, spring mtg., Detroit, Mich. (B. 
E. Rossi, 21 Bridge Sq., Westport, Conn. 
06882) 

4-7. Virginia Acad. of Science, Madison 
College, Harrisonburg. (R. C. Berry, Vir- 
ginia Acad. of Science, P.O. Box 8203, 
Richmond 23226) 

4-8. Laboratory Medicine, 12tn congr., 
Bad Kissengen, West Germany. (W. Al- 
bath, Katharinengasse 3, 87 Wiirzburg, 
Germany) 

4-11. Instability Phenomena in Galaxies, 
symp., Armenian SSR. (A. N. Hakopian, 
Acad. of Sciences of the Armenian SSR, 
Erevan) 

5-6. Human Factors in Electronics, 7th 
symp., Minneapolis, Minn. (C. A. Baker, 
Honeywell, Inc., 2700 Ridgeway Rd., 
Minneapolis) 

5-6. Rabies, natl. symp., Atlanta, Ga. 
(J. R. Ray, American Veterinary Medical 
Assoc., Chicago, IIl.) 

5-6. Strontium Metabolism, intern. 
symp., Annan, Scotland. (J. H. Martin, 
United Kingdom Atomic Energy Agency, 
Chapelcross Works, Annan, Dumfriesshire, 
Scotland) 

5-7. Society for American Archaeology, 
31st annual mtg., Univ. of Nevada, Reno. 
(D. D. Fowler, Dept. of Anthropology, 
Univ. of Nevada, Reno 89507) 

5-7. New Jersey Soc. of Professional 
Engineers, 42nd annual conf. and exhibi- 
tion, Atlantic City. (K. G. Stanley, The 
Society, 495 West State St., Trenton 
08618) 
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5-7. Midwestern Psychological Assoc., 
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14th annual colloquium, Bruges, Belgium. 
(P.O. Box 71, Bruges) 
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UNRETOUCHED PHOTOGRAPH 
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TRI-R LABORATORY INSTRUMENTS 
... :. . 

Electronic THERMOMETER 

Rapid, Accurate, Direct Reading 
Low cost, Portable, Thermistor type 
Many Ranges From -35 to +100?C. 

- -I-- Interchangeable & Special Probes 

TISSUE HOMOGENIZERS 
* Interchangeable Teflon or Glass Pestles 
* Precision Bore Pyrex Glass Tubes 
* Direct & Flexible Drive Apparatus 

MAGNETIC STIRRERS 
* 3 Compact, Cool Running 

Models 
* Lab. Mounting or Bench 

Top Use 
* Stir in Flasks or Test Tubes 
* In Open or Closed Vessels 
* Stir Under Water 

/ 

Automatic EGG PUNCH 

? For Opening Embryonated Eggs 
* Clean 1" Circular Fracture 
* One Hand Efficient Operation 

Write for individual bulletins or catalog to Dept. S36 

PHYSIOLOGY B OSCILLOSCOPE 
B - BIO-AMPLIFIER 

STIMULATOR 

SCOPE 
COMPACT * ECONOMICAL * 

An oscilloscope, bio-amplifier, 
single unit for teaching and 
sciences. 

? 
ECG 

NERVE REACTION 
POTENTIAL 

,Q 
EMG 

PLANT CELL 
POTENTIAL 

VERSATILE 
and sfimulator in a 

research in the life 

EEG 

MUSCLE FIBER 
POTENTIAL 

PB-3 SCOPE SPECIFICATIONS 
VERTICAL AMPLIFIER 

BAND RISE IMPEDANCE 
WIDTH SENSITIVITY TIME ACCURACY 

Oscilloscope 
1 Meg- 

Oscilloscope Single End 
50 MV to 50V/CM Less 

50D.C. toKC 
than Bio-amplifier ?5% 

Bio-amplifier in 7'/xsec. 20 Megs- 
10uAV/CM to Balanced 

100 MV/CM 10 Megs- 
Single End 

TIME BASE CRT STIMULATOR PHYSICAL 
TRIG- Amplitude 

SPEED GERING DIA. PHOSPHER .04 to 100 volt DIM. & WT. 
10 lAsec. Internal or 5" P7 frequency 16"x18"x12" 

CM External (Filters 1 to 1000 cps 45 lbs. 
to Slope, available) Duration 

1sec/cm + or - .04 to 32 ms 

C.atalog Number 7UY2-680 Price $725.00 
For 115 Vac 50-60 cycles 90 watts 

Other oscilloscope models available 
For additional information- 

write for Bulletin PB3-65 

Manufacturers & Distributors of Scientific Equipment 
6th & Byrd Streets - Richmond, Virginia 
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BASI 
SLID 

o///// RAPID 
///j ADVANCE 

;OMPACT * ECONOMICAL 

IN 2 SERIES 
C 
E Save space and production costs 

with versatile, precision Uni- 
Slides; delivered "off-the-shelf" 
for your instrument and product 
applications. Designed for easy 
assembly into X-Y and X-Y-Z 
motions. 

UniSlide Data: 2024-T4 hard 
aluminum alloy, nylon lami- 

RACK & nated slider; precision machined 
and lapped. Now in 2 series: 

SeriesA1500-11/2" w x1/2'h 
YPICAL 3 WAY 
OTIDON (X-Y-Z) Series A2500-21/2 "w x 34" h 

COMBINING Lengths: (in 3" increments)- BOTH SERIES . ' . . 
Basic UniSlide 6"-18"; Screw 
Driven, Rapid Advance (scale 

K .. & vernier optional), and Rack 
//;1 and Pinion UniSlides 6"-12" 

CUSTOM MODIFICATIONS 
TO YOUR SPECIFICATIONS 

'~>\~ ^ SEND NOW FOR UNISLIDE CATALOG, 
PR>'//~/f~~. LISTING SIZES, DIMENSIONS, 
' //7 1~ PRICES, ETC. 

lI- -_ _ CONDUCT 
..........MANY T.ESTS. 

AT ONCE-- 
at lowest cost! 

BLUE M 

PATENTED 

CONTROLLED TEMPERATURE 
AND HUMIDITY CHAMBERS 
Performance guaranteed better than with units 
costing many times more! Ideal for many MIL and 
JAN specs and for innumerable general applica- 
tions. Automatically controls temperatures from 
ambient to +77?C. (--/20C.) . . . humidity from 
20% to 98% (?1%). Full visibility, full accessi- 
bility. 16" dia. x 14" high work chamber. Reaches 
any condition within range in 20 minutes. Vapor 
pressure system-no wet bulb control wick to 
change. Simple and dependable. Available with 
recorder for monitoring extended tests, overtem- 
perature protection, and mechanical refrigeration. 
PRICED AS LOW AS $695.00 

SEND FOR FULL INFORMATION 

BLUE M &AA &C ro IF 
Corporate Headquarters: BLUE ISLAND, ILLINOIS 60406 

\ ;wN.I.L.-PUNGOR DIRECT-READING ELECTRODES* 

NEW AND NOW AVAILABLE: 
K]D[ CHLORIDE-BROMIDE-IODIDE 

CHARACTERISTICS OF 

BULLETIN THREE TYPICAL N.I.L.-PUNGOR DIRECT-READING ELECTRODES 

5-2600 INPUT REFERENCE TEMPERATURE 

IMPEDANCE ELECTRODE RANGE 

1-10 megohms AG/AgCI or calomel 5-90? C. 

Electrolyte 
(KI, KBr, or KCI) 

COMBINATION ELECTRODE 
(Direct-Reading plus 
reference electrode) 

National Instrument Laboratories, Inc. 
12300 Parklawn Drive, Rockville, Maryland 

In Metropolitan Washington, D. C. 
PHONE: 933-1144 AREA CODE: 301 

*Patents applied for 

in all major countries 

The N.I.L.-Pungor Direct-Reading Electrodes were 
developed in the Department of Analytical Chemistry 
at the University of Veszprem, Hungary, by E. 
Pungor, K. Toth, and J. Havas. Papers describing the 
theory and application of these electrodes have been 
published in several journals and presented at vori- 
ous meetings. Copies of these papers are available 
on request. 
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CAT. NO. MEASURING RANGE SPECIFICITY 
I _____________________ AND INTERFERENCES 

No NO- interference. 
Pre-calibrated: 

-10--10-3M Cl- No S04 2and OH-interference 
5-2621 at concentrations <10-2 M. 
(Chloride) Individual calibration: 

0-(Ch0orde) l03IO-5M Cl. Cl activity in HCI measured by 

For Ag+: calibration curve of known 

10-' 10'M Ag+. HCI concentrations. 
Interference of I-and BrK 

Pre - calibrated: No NO interference. 
10-'- 10-4M Br-. No OH- interference at 

5-2623 Individual calibration: concentrations <10-M. 
(Bromide) I0--IO-'M Br-. No ClIinterference at 

For Ag+: concentrations <10-'M. 
10-'-lIO6MAg+. Interference of IF 

Pre-colibrated: 
5-2601 -'-lP-5MI-b Measures 0.1 ppm I in 
(Iodide) .201 . . .3500 pp CIor 0.1ppmI 

Individual calibration: in 10,000 ppm S04- 
10.5_..10.Mi_4 

ELECTRODE FEATURES 

TYPE OF MEMBRANE: 
Silicone rubber. 

THEORY OF OPERATION: 
Based on concentration differences 
between the sample and the mem- 
brane surface bearing the ion to 
be measured. 

OTHER ELEMENTS FOR WHICH 
ELECTRODES ARE AVAILABLE: 
Sulfate, phosphate, bismuth, sul- 
fide, nickel, fluoride, potassium, 
aluminum, silver, barium, copper, 
and antimony. 

SENSITIVITY: 
For example, iodine can be repro- 
ducibly measured to 10-7 in 0.1 
N chloride solutions. (See table.) 

MEASURING INSTRUMENT: 

Any modern direct-reading pH 
meter with millivolt scale. 
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Ammonia 
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Boron Trichloride 
Boron Trifluoride 
Bromine Pentafluoride 
Bromine Trifluoride 
Bromotrifluoroethylene 
1,3 Butadiene 
Butane 
1-Butene 
cis-2-Butene 
trans-2-Butene 
cis- and trans-2-Butene 

Carbonyl Fluoride 
Carbon Dioxide 
Carbon Monoxide 
Carbonyl Sulfide 
Chlorine 
Chlorine Trifluoride 
Chlorotrifluoroethylene 
Cyanogen 
Cyclopropane 
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Nitrogen Dioxide 
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Phosgene 
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Silane 
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Sulfur Tetrafluoride 
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Trimethylamine 
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dosius Dobzhansky. New American Li- 
brary, New York, 1966. 175 pp. Illus. 
Paper, 60'. Reprint; a Signet Science Li- 
brary Book. 

A History of Biology. Maurice Caul- 
lery. Translated from the French edition 
(Paris, 1941) )by James Walling, Walker, 
New York, 1966. 158 pp. Illus. $3.95. 

A History of Southern Rhodesia: Early 
Days to 1934. L. H. Gann. Humanities 
Press, New York, 1965. 366 pp. Map. $10. 

Human Geography. Aime Vincent Per- 
pillou. Translated from the French bv 
E. D. Laborde. Wiley, New York, 1966. 
542 pp. Illus. Geographies for Advanced 
Study, edited by S. H. Beaver. 

Human Nature in Geography. John 
Kirtland Wright. Harvard Univ. Press, 
Cambridge, Mass., 1966. 383 pp. Illus. 
$10. Fourteen papers, 1925-1965. 

Huntia. A yearbook of botanical and 
horticultural bibliography. vol. 2. George 
H. M. Lawrence, Ed. Hunt Botanical Li- 
brary, Pittsburgh, Pa., 1965. 310 pp. Illus. 
Paper, $7.50; cloth, $8.50. Eleven papers. 

Interrelations: The Biological and Phys- 
ical Sciences. Robert T. Blackburn. Scott, 
Foresman, Chicago, 1966. 256 pp. Illus. 
Paper, $3. 

Introduction to Data Processing. Robert 
R. Arnold, Harold C. Hill, and Aylmer 
V. Nichols. Wiley, New York, 1966. 336 
pp. Illus. $6.95. 

Inventory Systems. Eliezer Naddor. 
Wiley, New York, 1.966. 355 pp. Illus. 
$11.50. 

Life Around Us. Fritz-Martin Engel. 
Translated from the German edition 
(1961) by J. R. Foster. Crowell, New 
York, 1966. 206 pp. Illus. $6.95. 

The Management of the Diabetic Pa- 
tient. A practical guide. Elaine P. Ralli. 
Putnam, New York, 1965. 221 pp. Illus. 
$7. 

Mathematical Explorations in Behavi- 
oral Science. Fred Massarik and Philburn 
Ratoosh, Eds. Dorsey Press, Homewood, 
111., 1965. 395 pp. Illus. $7.95. The Irwin- 
Dorsey Series in Behavioral Science; 22 
papers: Mathematics and Behavioral Sci- 
ence: Some Prefatory Thoughts (3 pa- 
pers); Explorations in Philosophy and 
Method (4 papers); Individual Behavior: 
The Search for Pattern (3 papers); Group 
Behavior: Interaction and Conflict (3 pa- 
pers); Group Behavior: Process and Per- 
formance (4 papers); The Behavior of 
Large Social Aggregates: Parks, Cities, 
and Society (5 papers). 

McGraw-Hill Encyclopedia of Science 
and Technology. vols. 1-15. William H. 
Crouse, David I. Eggenberger, and others, 
Eds. McGraw-Hill, New York, ed. 2, 
1966. Illus. $295. 

The Measure of the Universe: A His- 
tory of Modern Cosmology. J. D. North. 
Oxford Univ. Press, New York, 1965. 
464 pp. Illus. $11.20. 

Missile Technology Abbreviations and 
Acronyms. Arthur T. Cartier. Hayden, 
New York, 1965. 134 pp. Paper, $3.95. 

Monograph of Cyrtandra (Gesneria- 
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McGraw-Hill Encyclopedia of Science 
and Technology. vols. 1-15. William H. 
Crouse, David I. Eggenberger, and others, 
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Acronyms. Arthur T. Cartier. Hayden, 
New York, 1965. 134 pp. Paper, $3.95. 

Monograph of Cyrtandra (Gesneria- 
ceae) on Oahu, Hawaiian Islands. Harold 
St. John. Bishop Museum Press, Honolulu, 
1966. 469 pp. Illus. Paper, $12. 

Must the Bomb Spread? Leonard Bea- 
ton. Penguin Books, Baltimore, 1966. 147 
pp. Paper, 95(''. 

The Nature of Psychology. A selection 
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One of the Finest Precision Instruments 
Made for Laboratory and Research 

MODEL "LN" 
BINOCULAR- TRINOCULAR 

Microscope base houses a com- 
plete illumination system, 6V- 
15W. 
Binocular head is integral part . 
of arm, assuring factory align- 
ment at all times. 
Monocular tube accepts different 
types of cameras as needed. 

objectives for flatness of field and 
high resolution: 3 x, 10 x, 40 and 
100 x. Huyghenian compensated 
eyepieces paired, 5/x and 10/x. 

Price $680.00 . 

Other accessories for Bright 
and Dark Field, Phase Con- 
trast, Polarization, Fluor- 
escence and Microphotog- 
raphy. 
Inquire about other researc 
and industrial microscopes. 
Write for Catalog No. 31 

Some territories open for sales representatives. 
Known world-wide since 1866 for precision scientific instruments. 
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I A user 3,250 miles from 
London comments: I 

'With modern methods of air 
express transport .................... 
consignments are almost in- 
variably punctual to the hour 
from the Radiochemical Centre 
at Amersham'. 

Last year the Radiochemical Centre made over 
56,000 consignments of radioactive material 
and more than 30,000 were despatched via 
London Airport. The Centre's proximity to an 
international airport enables it to maintain a 
swift, thoroughly dependable, truly world- 
wide delivery service for radiopharmaceuticals 
and research radiochemicals. 
A comprehensive catalogue 'Radioactive 
Products' is available free to radioisotope 
users. For details of our carbon-14 and tritium 
compounds, U.S. users should write to: 
Nuclear-Chicago Corporation, 333 East 
Howard Avenue, Des Plaines, Illinois, 60018. 

THE RADIOCHEMICAL CENTRE 
Amersham, Buckinghamshire, England 

Tel: Little Chalfont 2701 Telex: 83141 Active Amersham 
Cables: Activity Amersham Telex 

THE WORLD CENTRE FOR DEPENDABLE RADIOCHEMICALS 

TASIRC.143 
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Revolutionary, exciting, 
and uncopied Cyet!)... 
the Kontes 
Universal Electrode Kit* 

Introducing another Kontes first: a coordinated system of 
electrodes available for the first time in kit form. The entire 
Electrode Kem-Kit? was developed by Kontes under the 
supervision of Dr. William C. Oelke of Grinnell College, Iowa. 
Neatly packaged in the dust-free storage case is a selection 
of components that can be assembled to make calomel, 
platinum, platinum plate, hydrogen, and base metal 
electrodes. Special storage vessels provide convenient "wet" 
storage of calomel and platinized platinum electrodes. The 
electrolyte vessel with side arms for reproducible positioning 
of the electrodes and a magnetic stirrer are also part of 
the kit. Our unique silicon-rubber caps* permit easy 
electrode assembly and accurate positioning of electrode 
components. We've even furnished the lead wire, low-melting 
alloy pellets, and epoxy for electrode connections. 
Complete step-by-step instructions for preparing the 
electrodes, and a reference table for basic experiment 
sources are included in a 24-page manual. 
The cost, complete, is $110. (Subject to our normal 
discounts.) 
If you'd like to tailor the components to your own 
particular needs, we'll price the kit on request. For more" 
information about this original concept, while it's new and 
exciting, contact your Kontes representative or write for 
Catalog #150, today. 
&Registered Trademark of Kontes Glass Co. 
*Patents Pending 

KONTES v 
Vineland, New Jersey 

Regional distributors: KONTES OF ILLINOIS, Franklin Park, Ill. * KONTES OF CALIFORNIA, Berkeley, Cat., 
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of papers, essays, and other writings by 
the late Kenneth J. W. Craik. Stephen L. 
Sherwood, Ed. Cambridge Univ. Press, 
New York, 1966. 204 pp. Illus. $6. 

On-Line Computation and Simulation: 
The OPS-3 System. Martin Greenberger, 
Malcolm M. Jones, James H. Morris, Jr., 
and David N. Ness. M.I.T. Press, Cam- 
bridge, Mass., 1965. 140 pp. Illus. Paper, 
$4.50. 

Louis Pasteur: The Man and His The- 
ories. Hilaire Cuny. Translated by Patrick 
Evans. Eriksson, New York, 1966. 192 
pp. Illus. $5 (a popularization). 

Patterns for the Teaching of Science. 
Norman Bland Massey. St. Martin's Press, 
New York, 1965. 263 pp. Illus. 

A Prologue to Population Geography. 
Wilbur Zelinsky. Prentice-Hall, Engle- 
wood Cliffs, N.J., 1966. 160 pp. Illus. 
Paper, $1.95. Foundations of Economic 
Geography Series, edited by Norton Gins- 
burg. 

A Psycho-Analytic Dialogue: The Let- 
ters of Sigmund Freud and Karl Abra- 
ham, 1907-1926. Hilda C. Abraham and 
Ernst L. Freud, Eds. Translated from 
the German by Bernard Marsh and Hilda 
C. Abraham. Basic Books, New York, 
1965. 424 pp. Illus. $7.50. 

The Questioners: Physicists and the 
Quantum Theory. Barbara Lovett Cline. 
Crowell, New York, 1965. 284 pp. Illus. 
$5. 

The Rise of Technocrats: A Social His- 
tory. W. H. G. Armytage. Routledge and 
Kegan Paul, London; Univ. of Toronto 
Press, Toronto, Canada, 1965. 456 pp. $9. 
Studies in Soci.al History Series, edited by 
Harold Perkin. 

Roberts Radio Current Meter Manual. 
U.S. Department of Commerce, Washing- 
ton, D.C., 1965 (order from Superin- 
tendent of Documents, Washington, D.C.). 
141 pp. Illus. Paper, $1. 

The Role of Psychiatry in Medical Edu- 
cation: An Appraisal and a Forecast. Sid- 
ney L. Werkman. Published for the Com- 
monwealth Fund by Harvard Univ. Press, 
Cambridge, Mass., 1966. 205 pp. $4.75. 

Scandinavian Research Guide. Prepared 
under the direction of Elin T6rnudd and 
Claus Tops0e-Jensen. Nordforsk, Copen- 
hagen, Denmark, ed. 2, 1965. 449 pp. 
Directory of Research Institutions within 
technology and physical sciences. 

Science and Human Affairs. Richard E. 
Farson, Ed. Science and Behavior Books, 
Palo Alto, Calif., 1966. 224 pp. Paper, 
$4.95. Fourteen papers; the Lucile P. 
Morrison lectures sponsored by the West- 
ern Behavioral Sciences Institute. "Where 
is the human race going?" by Gardner 
Murphy; "A humanistic conception of 
man" by Carl R. Rogers; "Human poten- 
tialities" by Aldous Huxley; "Lessons 
from the peak experiences" by Abraham 
H. Maslow; "The allures of ameaning in 
modern psychology" by Sigmund Koch; 
"Aspects of the acquaintance process" by 
Theodore Newcomb; "The use and mis- 
use of language: Some thoughts on com- 
munication with one's children" by S. I. 
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SIEMENS SIEMENS SIEMENS SIEMENS 

One of the world's most diversified electrical 
engineering organizations, the Siemens Group 
serves the entire field of electronics and 
nucleonics, from microminiature devices to 
giant power stations. Its research facilities 
(15,000 of its 257,000 employees are engaged in 
scientific research and development) are 
backed by complete, all-round capability- 
from overall handling of projects, from 
planning to final delivery, to quality production 
of electrical and electronic systems and 
components. Distribution companies and 
agencies in 100 countries, supported by 
Siemens factories and depots in all parts of 
the world, guarantee maximum service 
and customer satisfaction. 

One of the world's most diversified electrical 
engineering organizations, the Siemens Group 
serves the entire field of electronics and 
nucleonics, from microminiature devices to 
giant power stations. Its research facilities 
(15,000 of its 257,000 employees are engaged in 
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backed by complete, all-round capability- 
from overall handling of projects, from 
planning to final delivery, to quality production 
of electrical and electronic systems and 
components. Distribution companies and 
agencies in 100 countries, supported by 
Siemens factories and depots in all parts of 
the world, guarantee maximum service 
and customer satisfaction. 

Electron Microscope 
Elmiskop I A 

Siemens Elmiskop Electron 
Microscopes have won a 
worldwide reputation for 
highest resolution, stability 
and reliability. Over 800 
Elmiskops are already in 
service at leading universi- 
ties, medical centers and 
industrial laboratories. 

Electron Microscope 
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Siemens Elmiskop Electron 
Microscopes have won a 
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highest resolution, stability 
and reliability. Over 800 
Elmiskops are already in 
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industrial laboratories. 

1, 1, 
K. K. 

SIEMENS AMERICA INCORPORATED 
350 Fifth Avenue, New York, N.Y. 10001 
SIEMENS CANADA LIMITED 
407 McGill Street, Montreal 1, !P.O. 
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Revolutionary 
electronic 
calculator 
* Unmatched speed, versatility 
* Simple to operate 
* Single keystrokes provide all 

these functions 

+ l - x2 x l- Vxl ex l logeX 

* Two independent accumulators for random 
data entry and retrieval 
* LOW PRICE - FROM $1690 to $2095 
Additional keyboard units from $450 
* Time sharing units also available 
Write for complete details 

* WANG 
LABORATORIES,INC. 

Dept. 0000, 836 North St., Tewksbury, Mass. 01876 
Tel. (617) 851-7311 

UV-Visible 
MONOCHROMATOR 

LAMP ASSEMBLIES 
one unit for several 

LIGHT SOURCES 
ask for custom 

modifications as 

INERT GAS FLUSHING 
and UV range extension 

5I 
I 

BULLETIN 
LH 150 
QPM 30 

MANUFACTURER OF INSTRUMENTS AND 
COMPONENTS FOR THE PHYSICAL SCIENCES 

E5 OHEIZFFEL 
I ,/IJ-TRUMEN -sT - T C'1. 

WESTWOOD, NEW JERSEY 

ONE CENTRIFUGE 
DOES THE JOB OF THREE 

LOURDES CLINI-FUGE 
Covers 3 Speed Ranges ... 

LOW, SUPER and ULTRA 
Accomodates all Samples . . . 

MICRO, MEDIUM, MACRO 
Uses 3 Types of Rotors ... 

SOLID ANGLE, TRUNNION 
or CONTINUOUS FLOW 

Ask your dealer or write for Catalog No. 71 

1300 

.............. :"m.. B AT T E R Y - 0 P E R T E D ........... _BATTERY-OPERATED 

PUMP 

MODEL ML-5 

?. ::I:~ . . 
; Adjustable flow rate: 1.5 to 6 ml/day 

is -::,:: _ ::- 1 Patient is completely ambulatory 
>:: ....... :: during continuous infusion. 

A new, completely mobile miniature infusion pump has been 

added to the Sigmamotor series of precision infusion pumps. 

The tubing pump, motor, speed control and rechargeable 

power pack are contained within the unit. The unit may be 

supported by straps or placed in a pocket. 

Flow rate is variable and may be set exactly by means of a 

plug-in meter. The power pack supplies current to operate 
the pump for 70 to 100 hrs. without recharging or replacement. 

The power pack charger may be attached directly to unit for 

recharging or it can be used to charge a spare power pack. 

Write for complete information 

SIGMAMOTOR, INC. 
68 North Main Street, Middleport, N. Y. 

Phone: Area Code 716 RE 5-3411 
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NEW ANALOGS OF 
PURINE & PYRIMIDINE 

DEOXYRIBOSIDES 
4-AMINOPYRAZOLO (3, 4-d) 
PYRIMIDINE 2'-DEOXY- 
RIBOSIDE 

L- 2, 6-DIAMINOPURINE- 
2'-DEOXYRIBOSIDE 

[' 6-MERCAPTOPURINE- 
2'-DEOXYRIBOSIDE 

3 6-THIOGUANINE- 
2'-DEOXYRIBOSIDE 

[ 6-AZATHYMIDINE 

El TRIFLUOROTHYMIDINE 

(WRITE FOR DESCRIPTIONS & PRICES) 

Pr-L bliochemicals,inc. 
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Expanding...... Expanding...... 

your research 

staff? 
You can find current biographical 

data on some 180,000 active U.S., Ca- 
nadian and British scientists in two 
renowned directories. Use them to lo- 
cate a scientist in the news, trace a 
former colleague, check an applicant's 
background. 

American Men of Science: 
The Physical and Biological 
Sciences, 11th edition 

Here are biographies of no fewer 
than 130,000 U.S. and Canadian scien- 
tists-30% more than in the previous 
edition. Each entry includes full name, 
address, field of specialization, birth- 
place, degrees, positions, memberships, 
etc. Volumes I (A-C) and II (D-G), 
now available. Volumes III-VI, coming 
later in 1966 and in 1967. The Social 
and Behavioral Sciences Section will 
follow upon completion of the Physical 
and Biological Sciences. $25 net pp. 
each volume. 

Supplements to American 
Men of Science, 11th edition 

Keep your AMERICAN MEN OF 
SCIENCE up-to-date by subscribing 
to its semi-annual SUPPLEMENTS. 
These will contain new biographies as 
well as corrections of previously pub- 
lished ones. SUPPLEMENT 1: Covers 
A-C and a few D-G names. Summer 
1966. $10 net pp. 

Directory of British 
Scientists 1966-67 

An indispensable tool for firms in- 
volved in overseas dealings, this two- 
volume directory provides you with the 
same kind of detailed information on 
50,000 British scientists. In addition, 
it classifies these scientists under the 
branch of science in which they are en- 
gaged and lists all well-known scien- 
tific societies with names of secretaries 
and publications. Distributed in the 
U.S. exclusively by Bowker and priced 
at the exact U.S. dollar equivalent of 
the British price: $35.28 before pub- 
lication, $44.10 after publication in 
May. 

R. R. Bowker Company 
_--^ 1180 Avenue of the Americas, 

New York 10036 
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"From dystopia to utopia: An analysis of 
Huxley's Island" by Herbert C. Kelman; 
"Science and art" by Harold Taylor; and 
"Fear and facade: Defensive manage- 
ment" by Jack R. Gibb. 

Sexual Reproduction. Susan Michel- 
more. Published for the American Mu- 
seum of Natural History by Natural His- 
tory Press, Garden City, N.Y., 1966. 239 
pp. Illus. Paper, $1.25. 

Spacecraft and Missiles of the World, 
1966. William E. Howard and James 
Baar. Harcourt, Brace, and World, New 
York, 1966. 112 pp. Illus. $6.50. 

The Story of Life. Reayat Khan, Moo- 
nis Raza, and Shakti Ahmed. Asia Pub- 
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The Superior Student in American 
Higher Education. Joseph W. Cohen, Ed. 
McGraw-Hill, New York, 1966. 325 pp. 
$7.95. Ten papers: "Development of the 
honors movement in the United States" 
by Joseph W. Cohen; "The first coordi- 
nated effort: The ICSS" by Joseph W. 
Cohen; "The superior student: Character- 
istics, aspirations, and needs" by James 
H. Robertson; "Honors and the liberal 
arts colleges" by Walter D. Weir; "Honors 
and the university" by Dudley Wynn; 
"Department honors at the University of 
Kansas: A case history" by George R. 
Waggoner; "Honors and the sciences" by 
Francis J. Reithel; "Challenging the su- 
perior student in the small private college" 
by William E. Cadbury, Jr.; "Honors pro- 
grams in the secondary schools" by Edwin 
Fenton; and "Evaluating honors pro- 
grams: History, problems, and prospects" 
by Paul Heist and Lois Langland. 

Specialized Information Centers. Allen 
Kent. Spartan Books, Washington, D.C., 
1965. 296 pp. Illus. $9. 

Tales Told by Fossils. Carroll Lane 
Fenton. Doubleday, Garden City, N.Y., 
1966. 190 pp. Illus. $4.95. 

Teilhard de Chardin und die moderne 
Theorie der Evolution der Organismen. 
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Time. Selected lectures on time and 
relativity, the arrow of time and the rela- 
tion of geological and biological time, 
and on men of science. S. T. Butler and 
H. Messel, Eds. Pergamon, New York, 
1965. 315 pp. Illus. Paper, $3.95. Com- 
monwealth and International Library. 

Trilobite, Dinosaur, and Man: The 
Earth's Story. Clifford D. Simak. St. Mar- 
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The Triumph of the Therapeutic: Uses 
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CRY{STATS 

4.2?K to 400?K 
The new Cryonetics CRYOJET provides 
an extraordinarily broad operating range 
of 4.2?K to 400?K and may be operated 
from any cryogenic storage container. 

Rapid, efficient cool-down - Cools to 
4.2?K from ambient in less than 10 min- 
utes, using only 0.6 liquid liters. 

High refrigeration capacity -1 Watt at 
4.2?K, 4 Watts at 20?K. 
Safe operation - No flammable fluids 
needed. Entire range can be covered with 
liquid nitrogen or helium, which may be 
vented directly to laboratory atmosphere. 
Simple, reliable -No clogging ... no 
moving parts. 
Versatile - A broad variety of special 
tails and accessories for optical and mag- 
netic experiments are available. The 
Cryojet is completely functional in any 
orientation. 

Compact- lightweight-3" O.D. x 16" 
long. Weighs only 4 lbs. Delivery, 4 to 6 
weeks. 
Price - Less than most dewars. 

To learn more , .. 
about the 
CRYOJET, . . 

complete 
specifications. 
CRYONETICS- a subsidiary of Magnion, Inc. 
145 Middlesex Turnpike, Burlington, Massachusetts 
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Guaranteed leakproof. 

A complete line in var- 
ious sizes and types. 
Permanent Alnico-V 
magnets covered with 
Pyrex* glass, Teflon*, 
Kel-F*, Vikemt Vinyl or 
Polyethylene. 
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*Teflon , (Du Pont Co.; Pyrex, )Corning Glass;Kel-F, ?3M Co. 

BRSfftFCRT-ffi 
*Teflon , (Du Pont Co.; Pyrex, )Corning Glass;Kel-F, ?3M Co. 

BRSfftFCRT-ffi 
A rotating field of mag- 
netic force induces vari- 
able speed stirring ac- 
tion in this quiet oper- 
ating apparatus. Com- 
pact-with angled panel 
for easy viewing, non- 
tarnish stainless steel 
housing. Clamps to any 
support stand. Top sur- 
face 4-1/2" x 4-1/2". 
Speed 0-3000 rpm; 10 
watts. Plug into stand- 
ard 115 V electrical 
outlet. 
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for test tubes and flasks for test tubes and flasks 

.Testtubesupportblocks 
fit on top of stirring 
machines. Spin Bars in 
tubes or flasks are agi- 
tated by magnetic stir- 
ring machines giving 
mixing action. 

Soft, dense Vikem Vinyl 
matrix holds seven test 
tubes in snug-fitting 
holes. Ring support 
block holds one round 
bottom flask. Heavy 
weight gives stability; 
non-skid surfape keeps 
block on stirring ma- 
chines. Three sizes for 
each type . . . 13, 16 
and 25 mm tubes and 
100, 200 and 500 ml 
flasks. 

Available at your laboratory supply house 

Listed in our NEW 1966 64-page catalog. 
For your FREE copy write Dept. E-3 

i?Trade MIlark Applied for 

BEL-ART PRODUCTS 

PEQUANNOCK, N.J., 07440 
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Weeds of the Northern United States 
and Canada. F. H. Montgomery. Warne, 
New York, 1965. 254 pp. Illus. $3.95. 

The Wonder of Electricity. Hy Ruchlis. 

Harper and Row, New York, 1965. 226 

pp. Illus. $3.95. 
The World of Coral. Robert Silverberg. 

Duell, Sloan, and Pearce, New York, 
1965. 158 pp. Illus. $3.95. 

The Year Outdoors. A New Jersey 
Chronicle. Eva Rodimer. Rutgers Univ. 
Press, New Brunswick, N.J., 1966. 304 

pp. Illus. $6.95. 

Conference and Symposium Reports 

Analytical Techniques for Hydraulic 
Cements and Concrete. A symposium 
(Lafayette, Ind.), June 1965. American 
Soc. for Testing and Materials, Philadel- 

phia, 1966. 99 pp. Illus. Paper, $4.75; 
members, $3.30. Six papers: "Methods 
used in petrographic studies of concrete" 

by B. Erlin; "Use of infrared spectro- 
photometry for the detection and identifi- 
cation of organic additions in cement and 
admixtures in hardened concrete" by W. 
G. Hime, W. F. Mivelaz, and J. D. Con- 

nolly; "Quantitative x-ray diffraction mea- 
surements by fast scanning" by R. L. 

Handy; "Substitution of alkali oxides in 
tricalcium aluminate" by D. E. Day; 
"Determination of acetate additions in 
cement by gas chromatography" by A. S. 
Wexler; and "Application of spectrophoto- 
metric and EDTA methods for rapid 
analysis of cement and raw materials" 
by Z. T. Jugovic. 

Bernoulli (1713), Bayes (1763), [and] 
Laplace (1813): Anniversary Volume. 
Proceedings, International Research Semi- 

nar, Statistical Laboratory, University of 
California (Berkeley), 1963. Jerzy Ney- 
man and Lucien M. Le Cam, Eds. Sprin- 
ger-Verlag, New York, 1965. 274 pp. Illus. 

Paper, $9. Fifteen papers: "Contribu- 
tion to the theory of epidemics" by R. Bar- 

toszynfiski, J. Los, and M. Wycech-Loi; 
"Study of some statistical models intro- 
duced by problems of physics" by 
A. Blanc-Lapierre, P. Dumontet, and B. 
Picinbono; "Stationary and isotropic ran- 
dom functions" by A. Blanc-Lapierre and 
P. Faure; "On the estimation of a multi- 
variate location parameter with squared 
error loss" by R. Cogburn; "Some notes 
on Laplace" by F. N. David; "Extension 
of the Kolmogorov-Smirnov test to regres- 
sion alternatives" by J. Hajek; "First-pas- 
sage percolation, subadditive processes, 
stochastic networks, and generalized re- 
newal theory" by J. M. Hammersley and 
D. J. A. Welsh; "Direct product branch- 
ing processes and related induced Markoff 
chains: 1, calculations of rates of ap- 
proach to homozygosity" by S. Karlin and 
J. McGregor; "Automatically controlled 
sequence of statistical procedures" by 
T. Kitagawa; "On the distribution of sums 
of independent random variables" by L. Le 
Cam; "Limit solutions of sequences of 
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ing condition and best predictable func- 
tionals" by A. M. Yaglom; and "Strong 
limit theorems for stochastic processes and 
orthogonality conditions for probability 
measures" by A. M. Yaglom. 

Biological Effects of Asbestos (Ann. 
N.Y. Acad. Sci. 132). Harold E. Whipple, 
Ed. New York Acad. of Sciences, New 
York, 1965. 765 pp. Illus. Paper, . Fifty- 
three papers presented at a conference 
held in Oct. 1964: Asbestos Materials in 
Modern Technology (3 papers); Lung 
Tissue and Mineral Matter: Problems of 
Pathogenesis (6 papers); Human Expo- 
sure to Asbestos: Industrial Populations 
(4 papers); Human Exposure to Asbestos: 
Community Studies (5 papers); Human 
Exposure to Asbestos: Dust Controls and 
Standards (7 papers); Clinical Studies of 
Pulmonary Asbestosis (7 papers); As- 
bestos and Neoplasia: Experimental (5 
papers); Asbestos and Neoplasia: Epi- 
demiology (8 papers); Asbestos and 
Neoplasia: Diffuse Mesothelial Tumors (5 
papers); and Problems and Perspectives 
(3 papers). 

Chemical Reaction Engineering. Pro- 
ceedings, Third European Symposium 
(Amsterdam), September 1964. C. van 
Heerden, Ed. Pergamon, New York, 1965. 
332 pp. Tllus. $20. Twenty-seven papers: 
Commercial processes (2 papers); Labora- 
tory and pilot plant studies (4 papers); 
Reactors (5 papers); Chemical and physi- 
cal phenomena (6 papers); Commercial 
processes (5 papers); and Mathematical 
models and process optimization (5 pa- 
pers). The papers are in English or Ger- 
man. 

Controls of Metaniorphism. A sympo- 
sium (Liverpool, England), January 1964. 
Wallace S. Pitcher and Glenys W. Flinn, 
Eds. Wiley, New York, 1965. 368 pp. 
Illus. $13.50. Twenty papers presented at 
a symposium held under the auspices of 
the Liverpool Geological Society. 

Environmental Variables in Oral 
Disease. A symposium. AAAS Publ. No. 
81. Seymour J. Kreshover and F. J. Mc- 
Clure, Eds. AAAS, Washington, D.C., 
1966. 324 pp. Illus. Members, $7.75; 
others, $8.75. Seventeen papers: "Varia- 
ble abnormal environments and oral 
diseases" by James A. English and F. J. 
McClure; "The changing nutritional en- 
vironment" by Arnold E. Schaefer; 
"World epidemiology and oral health" 
by Albert L. Russell; "Trace element var- 
iables related to oral health" by Fred L. 
Losee; "Protein and oral health" by Ed- 
ward A. Sweeney: "Salivary components 
and their relationship to oral disease" by 
Gordon H. Rovelstad; "Genetic and en- 
vironmental factors in experimental 
dental caries" by Rachel H. Larson; "The 
mechanism of the caries-inhibiting effect 
of fluoride" by Harold G. McCann and 
Finn Brudevold; "Nutrition and dental 
caries-effects of phosphate supplements" 
by Irwin I. Ship; "Factors influencing 
crosslinks in collagen: Lathyrism and pro- 
teolytic enzymes" by George R. Martin, 
Christyna E. Mecca, and Karl A. Piez; 
"Connective tissues and changes with cer- 
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Tissue and Mineral Matter: Problems of 
Pathogenesis (6 papers); Human Expo- 
sure to Asbestos: Industrial Populations 
(4 papers); Human Exposure to Asbestos: 
Community Studies (5 papers); Human 
Exposure to Asbestos: Dust Controls and 
Standards (7 papers); Clinical Studies of 
Pulmonary Asbestosis (7 papers); As- 
bestos and Neoplasia: Experimental (5 
papers); Asbestos and Neoplasia: Epi- 
demiology (8 papers); Asbestos and 
Neoplasia: Diffuse Mesothelial Tumors (5 
papers); and Problems and Perspectives 
(3 papers). 

Chemical Reaction Engineering. Pro- 
ceedings, Third European Symposium 
(Amsterdam), September 1964. C. van 
Heerden, Ed. Pergamon, New York, 1965. 
332 pp. Tllus. $20. Twenty-seven papers: 
Commercial processes (2 papers); Labora- 
tory and pilot plant studies (4 papers); 
Reactors (5 papers); Chemical and physi- 
cal phenomena (6 papers); Commercial 
processes (5 papers); and Mathematical 
models and process optimization (5 pa- 
pers). The papers are in English or Ger- 
man. 

Controls of Metaniorphism. A sympo- 
sium (Liverpool, England), January 1964. 
Wallace S. Pitcher and Glenys W. Flinn, 
Eds. Wiley, New York, 1965. 368 pp. 
Illus. $13.50. Twenty papers presented at 
a symposium held under the auspices of 
the Liverpool Geological Society. 

Environmental Variables in Oral 
Disease. A symposium. AAAS Publ. No. 
81. Seymour J. Kreshover and F. J. Mc- 
Clure, Eds. AAAS, Washington, D.C., 
1966. 324 pp. Illus. Members, $7.75; 
others, $8.75. Seventeen papers: "Varia- 
ble abnormal environments and oral 
diseases" by James A. English and F. J. 
McClure; "The changing nutritional en- 
vironment" by Arnold E. Schaefer; 
"World epidemiology and oral health" 
by Albert L. Russell; "Trace element var- 
iables related to oral health" by Fred L. 
Losee; "Protein and oral health" by Ed- 
ward A. Sweeney: "Salivary components 
and their relationship to oral disease" by 
Gordon H. Rovelstad; "Genetic and en- 
vironmental factors in experimental 
dental caries" by Rachel H. Larson; "The 
mechanism of the caries-inhibiting effect 
of fluoride" by Harold G. McCann and 
Finn Brudevold; "Nutrition and dental 
caries-effects of phosphate supplements" 
by Irwin I. Ship; "Factors influencing 
crosslinks in collagen: Lathyrism and pro- 
teolytic enzymes" by George R. Martin, 
Christyna E. Mecca, and Karl A. Piez; 
"Connective tissues and changes with cer- 
tain oral diseases" by Harold M. Fullmer: 
"Enzymatic mechanisms related to oral 
disease" by Stuart A. Narrod and R. C. 
Braunberg; "Biology of the periodontium" 
by Barnet M. Levy; "Environment. and 
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