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Exploring and extending the capabilities of 
the ANALYTICAL ULTRACENTRIFUGE 

Those "shadows" of molecules mov- 
ing through the analytical cell can 
now yield considerably more data 
than in the earlier days of analytical 
ultracentrifugation. And some of the 
exciting developments, both experi- 
mental and theoretical, reported in 
recent literature suggest that the po- 
tentialities of the technique have 
only begun to be explored. 

Low Solute Concentrations 
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The six-channel centerpiece 
used by Yphantis reduces the 
time-consuming aspect of 
equilibrium centrifugation by 
permitting simultaneous study 
of three solvent-solute pairs. 

An equilibrium sedimentation tech- 
nique that permits the study of 
unusually low initial concentrations 
with interference optics has been 
developed by Yphantis - and, in 
many cases, he has been able to 
estimate the size of the smallest 
macromolecular component present 
in disperse solutions. He employed 
about three times the usual centri- 
fugal speed, so the concentration 
near the meniscus became virtually 

independent of position and could 
be neglected in comparison with ini- 
tial concentration. Concentrations in 
the cell were then determined 
directly from the fringe patterns 
without the ambiguity inherent in 
relating fringes to absolute concen- 
trations. 

Some Theoretical Investigations 

Adams and Williams have shown 
that the centrifugal behavior of in- 
teracting systems containing any 
number of macromolecular species 
can be calculated from the sedimen- 
tation equilibrium analysis. Nichol 
and Winzor have taken the sedi- 
mentation velocity approach: as- 
suming an analogy between the 
behavior of polymerizing systems 
(as predicted by Gilbert) and rap- 
idly reacting systems of the Type 
A+B?C, they suggest a method of 
evaluating equilibrium constants 
without assigning values to any 
velocity terms. Gilbert has extended 
his calculation for a reversibly ag- 
gregating substance to include con- 
centration dependent sedimentation 
coefficients and the effects of im- 
purity mixed with the aggregating 
substance. 

Another Way 
to Use Density Gradients 

Vinograd, Bruner, Kent, and Weigle 
have physically separated macro- 

molecular components into discrete 
bands so that sedimentation coeffi- 
cients and relative concentrations 
measured in the mixtures are free 
from the effects of interaction be- 
tween components. In lieu of centri- 
fuging macromolecules previously 
distributed through a density gradi- 
ent, they layered a thin lamella of 
the macromolecular solution on top 
of a denser miscible liquid under 
centrifugal force. Photographed by 
absorption optics, the macromolecu- 
lar components can be seen to 
separate into bands, which move at 
different velocities through the cell. 

Band-forming centerpiece: 
macromolecular solution 
moves from circular channel 
to sector containing denser 
miscible liquid. 

New developments in instrumenta- 
tion, applications, and techniques 
are discussed regularly in "Frac- 
tions", a publication sent to owners 
of Beckman analytical and prepar- 
ative ultracentrifuges, electrophor- 
esis and difjusion instruments, and 
amino acid analyzers. If you would 
be interested in such news, we would 
be glad to send you a copy. More 
information about the centerpieces 
shown is also available. Write 
Beckman Instruments, Inc., Spinco 
Division, Stanford Industrial Park, 
Palo Alto, California. 

INSTRUMENTS, INC. 

SPINCO DIVISION 

PALO ALTO, CALIFORNIA * 94304 
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4his is is a mas 

It's Ninspray. An 0.5% solution of 
a reagent grade of Ninhydrin in Buta- 

nol. A must for up-to-the-minute 
qualitative and quantitative Amino 
Acid chromatography. Because it's 

dependable, convenient and econom- 
ical. Ninspray aerosol reagent excels 
in the detection of fingerprints, ac- 
cording to the procedure of Oden and 
Hoffsten, Nature 178, 449 (1954), and 
Chemical Abstracts 48, 692e (1954). 
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It's NBCo's Universal Kit. Just 
select a reagent, mix to proper 
solvent and attach reagent to 
Universal Unit. Your aerosol 
spray is ready for use. Always 
fresh. An excellent tool for chro- 
matography and electrophoresis. 

Complete Assembly (calibrated 
glass container, propellent, aero- 
sol head) 
6 or more kits . . . ea. $3.00 
3 or more kits . . . ea. 3.40 
1 kit .... .. ea. 3.85 

Calibrated Glass Containers 
12 unit case . . ea. bottle 
6 unit case . . ea. bottle 

Replaceable Propellent Units 
lcase (I2 cans).. ea. $1.15 

6 cans.ea. 1.25 

Phone collect, 216-662-0212, 
U.S.A. only. NBCo guarantees 
shipment within 60 minutes of 

t0$OL SPW your call, one-day delivery any- 
where in the continental U.S.A., 
80-hours anywhere in the world. 
Send for our free catalog contain- 
ing more than 3000 items. 
The literature references should 
not be interpreted as either an 
endorsement or disapproval of 
the biochemical by the cited in- 
vestigation. 

.25 

.35 

NUTRITIONAL 
BIOCH EMICALS 
CORPORATION 
21010 Miles Ave., Cleveland, Ohio 44128 
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Three long-exposure photographs, 
taken with the wide angle, 48-inch L~~~~%~~~~ ~~~~ ~(120-cm) Schmidt telescope at Mount 
Palomar, are printed together to show 
a faintly luminous, previously un- 
known feature around one end of the 
spiral galaxy M81. The oval insert 
shows the spiral galaxy as it appears 
on a normal photograph taken with 
the 200-inch (500-cm) telescope. 
The whole inserted area and more is 
completely burned out on the com- 
bined print which shows the faint 

Mi'rthJr t .......rk ~ ~ facdJtAte ~ ~ring. The exploding galaxy M82 is 
............~r ~ welt e,d "t fn~~at the top edge of the photograph. 

See page 363. [William Miller] 



These six features, available only on the 
VICKERS M-32 Microscope/Camera System, give you 

new research capabilities unavailable with any other microscope! 

Powerful New Light Source 
100 Watt Quartz iodine lamp is built i'n 
with full controls for true Kohler illumi- 
nation. Variable intensity control at front 
of operating panel. Sufficient light for 
micro projection. 

A Unitized Camera/Microscope System 
Any of the Vickers cameras can be inte- 
grally mounted and quickly interchanged. 
Available are 35mm, Polaroid?, plate and 
cine time-lapse: - with choice also of 
fully automatic 35mm and auto-exposure 
35mm and Polaroid?. 

Accepts Specimens to 90mm High 
The microscope body can be raised on its 
slide to give a clearance which will ac- 
commodate very large objects such as 
tissue culture flasks and other special 
experimental set-ups. 

Fixed Stage with Large Work Area 
Stage does not move in focusing, giving 
it the stability necessary in micromanip. 
ulation and other special techniques. 
Stage is 71/2" x 9" with graduated 2" x 
3"t movement. 

Variety of Beamsplitter/Body 
Combinations 
Two beam-splitter boxes are offered - 
one varying instantaneously from 50% 
visual 50% camera to 100% camera - 
the other 100% visual to 100% camera. 
Monocular or binocular bodies fit as re- 
quired to prism box in use. 

Design for Convenient, Stable 
Trouble-Free Operation 
All controls for focus and illumination 
are grouped on a central panel with 
stage and condenser adjustments direct- 
ly above. All operations can be carried 
out conveniently with either right or left 
hand. All focusing and stage motions are 
ball-bearing. 

Send for M-32 Catalog which fully describes many other design features of this microscope 
and lists the wide range of optical and photomicrographic accessory equipment offered. 

Vi ckers Instruments Ni 
Successors to Cooke, Troughton & Simms, Inc. 

15 Waite Court,Malden, Massachusetts 02148 * (617) 324-6666 

Incorporated 
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CHALLENGE AND STIMULATE YOUR STUDENTS... 

with these rigorous college texts for 

introductory courses in biological science 

Cockrum and McCauley- 

Zoology 
A New Book! 

This brand-new college text book is specifically de- 
signed for the comprehensive, full-year basic course 
in General Zoology. It can be utilized successfully 
by students possessing widely varied scientific back- 
grounds. Pertinent basic principles of chemistry, 
physics, and mathematics are briefly covered for the 
student not well versed in those disciplines. Selected 
advanced concepts and speculations are introduced 
to stimulate the interest of the better-grounded 
student. 

The authors have achieved an effective blend of the 
best elements from both the "Classic" (Morphologic 
and Taxonomic) approach and the "Modern" ap- 
proach emphasizing physiology and biochemistry. 
The wide range of subject matter covered includes: 
The cell and its life processes--Mechanisms of 
genetics-Diversity and classification of life forms 
in the animal kingdom-Evolution of various body 
systems and processes-Reactions of individuals to 
environment-Structure, function, and diversity of 
the Phylum Chordata--Theories of the origin of 
life-Evidence and theories for evolution-Major 
milestones in the history of zoology. More than 450 
illustrations provide effective graphic support to the 
text material. 
By E. LENDELL COCKRUM, Ph.D., Professor of Zoology, University of 
Arizona; and WILLIAM J. MCCAULEY, Ph.D., Professor of Zoology, Uni- 
versity of Arizona. About 688 pages, 71?" x 10/4", with about 460 il- 
lustrations. About $9.50. New-Ready May, 1965! 

Cockrum, McCauley & Davis- 

Laboratory Exercises 
In Zoology 

This excellent new laboratory manual contains 26 
exercises easily performed in either the two-semester 
zoology course or the accelerated one-semester 
course. A superb companion for the text above, it 
may also be used to advantage with any other stand- 
ard zoology text. The majority of the exercises use 
the rat as the "type vertebrate"; six are devoted to 
the frog. Sufficient background material has been 
included to minimize the need for supervision by 
the instructor, and handy tear-out sheets are pro- 
vided for reports and drawings. 
By E. LENDELL COCKRUM, Ph.D., Professor of Zoology; WILLIAM J. 
MCCAULEY, Ph.D., Professor of Zoology; and RUSSELL DAVIS, Ph.D., 
Assistant Professor of Zoology. All at the University of Arizona. About 
350 pages, 74?" x 104?", illustrated. About $4.75. New-Ready May, 1965! 
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DeRobertis, Nowinski & Saez- 

Cell Biology 
New (4th) Edition 

Here is the latest knowledge on the chemical, ultra- 
structural, genetic, and physiologic aspects of cellular 
form and organization. Deliberately gearing their 
work to the needs and capabilities of the serious col- 
lege-level student, the authors utilize the methods of 
physics, chemistry, and biochemistry to interpret the 
nature of intracellular processes and the functional 
significance of cellular form. This thoroughly re- 
written and reorganized New (4th) Edition has been 
revised so extensively that the title has been changed 
from GENERAL CYTOLOGY to CELL BIOLOGY to bet- 
ter reflect the true nature of the content. The 
material on cell function has been so expanded and 
so strengthened that this work can now be effectively 
used as the text for the basic course on Cell Physi- 
ology as well as for those on Cell Biology and on 
Cytology. The sections on Cellular Bases and Molecu- 
lar Bases of Cytogenetics have been entirely rewrit- 
ten. Breakthroughs in understanding of the composi- 
tion and action of DNA are recorded and clearly 
described. Advances in knowledge of ultrastructure 
are set forth, illustrated by both line drawings and 
by beautifully reproduced electron micrographs. 
By E. D. P. DEROBERTIS, M.D., Professor and Director, The Institute 
of General Anatomy and Embryology, Faculty of Medicine, University 
of Buenos Aires; WIKTOR W. NOWINSKI, Ph.D. (Cantab.), Dr.Phil. 
(Berne), Research Professor of Biochemistry, Director of the Cell Biology 
Unit, Department of Surgery, University of Texas Medical School; and 
FRANCISCO A. SAEZ, Ph.D., Head of the Department of Cytogenetics, 
Institute for the Investigation of Biological Sciences, Montevideo, 
Uruguay. About 576 pages, 65/s" x 93/", with about 308 illustrations. 
About $11.00. New (4th) Edition-Ready June, 1965! 
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Please send when ready and bill me: 

D Cockrum & McCauley-ZOOLOGY 
About $9.50 

L Cockrum, McCauley & Davis- 
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[D DeRobertis et al.-CELL BIOLOGY 
About $11.00 

Position ................................ ... 
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SCIENCE AND ENGINEERING 

TELEVISION JOURNAL 

A broadcast television program 
for communication 

among scientists and engineers. 

PRO- 
GRAM 
NO. 

1 
2 
3 
4 

PROGRAM TOPIC 

Air Pollution Control 
Supersonic Air Travel 
Lunar Surface Controversy 
Environmental Control 

5 Observatories in Space 
6 Seeing Inside Metals 
7 Fiber Optics 
8 Metropolitan Planning and Design 
9 The Particle Jungle 

10 Operations Research Techniques 
11 Topology 
12 Traffic Control Techniques 
13 Conflict Resolution Research 
14 Pursuit of Perfection 
15 Bio-Medical Engineering 

16 How To Succeed without Re-Inventing the 
Wheel 

17 Animal Communication 
18 Cryogenics 
19 Man-made Weather Modification 
20 Pest Control 

Connecticut 
Florida 

Georgia 
Kentucky 
Minnesota 

New York 
South Dakota 
Texas 
Washington 

The "TV Journal" is produced coop- 
eratively by 20 scientific and engineer- 
ing societies, and will consist of 20 
half-hour telecasts. The series is coor- 
dinated by the AAAS, and is under- 
written by grants from the National 
Science Foundation and The Timken 
Roller Bearing Company. 

PARTICIPATING SOCIETY 

American Chemical Society 
American Institute of Aeronautics and Astronautics 
New York Academy of Sciences 
American Society of Heating, Refrigerating and Air- 

conditioning Engineers 
American Astronomical Society 
American Society for Metals 
Optical Society of America 
American Society of Civil Engineers 
American Institute of Physics 
American Institute of Industrial Engineers 
Conference Board of the Mathematical Sciences 
Institute of Electrical and Electronics Engineers 
American Psychological Association 
American Society for Quality Control 
International Federation for Medical Electronics and 

Biological Engineering 
Engineers Joint Council 

American Institute of Biological Sciences 
American Institute of Chemical Engineers 
American Meteorological Society 
American Association for the Advancement of Science 

PROGRAM SCHEDULE 

The "TV Journal" will be seen on most of the nation's educational TV stations on a staggered 
basis. The series started on the first group of stations during the week of 28 February and on 
another group of stations during the week of 14 March. Check your local program guide for day 
and time of broadcast. 

Starts week of 9 May Starts week of 25 April 

Alabama 
Georgia 

Kentucky 
Michigan 
North Dakota 
Oregon 

South Carolina 

Washington 

Hartford 
Jacksonville 
Miami 
Tallahassee 
Tampa 
Gainesville 
Louisville 
St. Paul- 
Minneapolis 
Buffalo 
Vermillion 
Lubbock 
Tacoma 

Mobile 
Columbus 
Savannah 
Waycross 
Bowling Green 
University Center 
Fargo 
Corvallis 
Portland 
Charleston 
Greenville 
Pullman 

For more information, write Science and Engineering Television Journal 
or call your local educational TV station. 
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Why doesn't anybody get excited 
about MC&B inorganics? 

It's true, almost everyone agrees that MC&B makes the best solvents for spectrophotometry- but people seem to rank our 

fine line of reagents in a class with the other 2 or 3 competing brands. Actually, MC&B inorganics are the highest quality 

available. And the quality is remarkably uniform. All are prcimptly available thru MC&B distributors. Isn't that exciting? 

Division of Matheson Co. N., orwood (Cincinnati) Division of Mat hes ~in Ohio, E. Rutherford, N.J. 



52 WEEKS A YEAR 

asca SEARCHES ALL 
U. S. PATENTS AND 

asca SEARCHES THE 
SCIENTIFIC LITERATURE 

IN ALL DISCIPLINES 

PICKING OUT ONLY 
THOSE CURRENT ITEMS 
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Polaroid's latest filr bings 
you information from the ' 
inrr i 15 conds, 1n~~ ar e n1 4kG 

It's called Polaroid Type 413 Land Infrared 
Film. Its spectral sensitivity extends from the 
visible into the infrared beyond 9000A,peak- 
ing at 8400A. Its development time is 15 sec- 
onds. 

Being able to see your infrared pictures on 
the spot has important advantages. You can 
go ahead with testing or experimentation un- 
interrupted. If you need a record of spectro- 
graphic data, for example, you've got it then 
and there. Picture A-arc emission spectra, 
6000A-8800A-is an example of the sharp, 
detailed record you get after a 15-second 
pause in operations. (Top and bottom records 
are CN spectra, middle record is a copper 
spectrum.) 

Also, if your picture requires special or 
elaborate equipment, Type 413 film saves 
you the risk of having to set it up twice. 
Picture B, for example, a microspectrograph 
of the cones of the retina, required the use of 
infrared lighting because visible light causes 
bleaching of the pigments. The scientist who 

took it saw his results immediately and knew 
he had a perfect picture while his set-up was 
still intact. 

While on-the-spot recording is the most im- 
portant advantage of this remarkable new 
film, it isn't the only one. Type 413 film is also 
three times as sensitive as conventional infra- 
red films. Its A.S.A. equivalent speed is 800 
without filters. Since this permits faster shutter 
speeds and smaller lens apertures, the film is 
ideal for applications like aerial photogra- 
phy. In Picture C-an aerial shot of a potato 
field used for plant pathology testing-you 
can see how clearly the film was able to re- 
cord the fungus-infected areas (dark rectan- 
gles) using an extremely fast exposure setting. 
Shot was made at f/32 and 1/300th of a 
second. 

And Type 413 film is as easy to use as any 
other Polaroid Land film. It can be used in 
almost all standard Polaroid Land cameras 
and camera backs using Series 40 film and 
the procedure is the same. Just snap the pic- 

ture, pull the tab, and peel off the finished 
print in 15 seconds. Because it's as simple as 
that to use, the film will enable technicians 
and other personnel who may not be trained 
photographers to take perfect infrared pic- 
tures whenever they're needed. Picture D, 
for example, a record of the infrared reflec- 
tance of concrete curing compounds, is a type 
of photograph often called for in materials 
testing-and any Sunday photographer could 
have filled in and done the job. 

Because of these advantages,Type 413 film 
will have wide use in almost every field of in- 
dustrial and scientific photography. In laser 
research, spectrographic analysis, specialized 
industrial photography where heat is a fac- 
tor, plant pathology, general medical re- 
search-wherever there is a need to investi- 
gate the infrared. 

If you would like to know more about our lat- 
est film, write to: Sales Department, Polaroid 
Corporation, Cambridge, Mass. 02139. 

-Polaroid Corporation 



Extending the capabilities of research equipment 
The Tandem Research Group has made notable 
progress in the past year. Significant experimental 
results from the program are: 

1. 250 mA high-brightness positive ion beam from 
an expanded-plasma source operating at 38 kv. 

2. 270 AA analyzed beam of Hi+ ions out of the 
Research Tandem with 320 /LA H- injection and 
water-vapor stripping. 
3. 2.0 /A analyzed dc beam of He- ions. The pre- 
vious maximum current routinely available has 
been 0.1 AA with the EN source. 

Doubly Charged Components are now available for converting 3, 4 and nitrogen have also been produced with the new 
Helium Ions and 5 MeV machines to produce He++ ions at higher kit installed in a 3 MeV Van de Graaff. Beam ener- 

energies. Specifications: 30 AA at 5.0 MeV; 10 ,A gies from 50.4 MeV to 9.8 MeV and beam currents 
at 7.0 MeV; 5 /,A at 10.3 MeV. More than double from 0.1 to 10 /,A were observed. For details on the 
this current performance has been demonstrated new HE++ kit and experimental results, write for 
but with some loss in stability and reliability. Technical Note #13. 
Multiple-charge states (2, 3 and 4) of neon, oxygen 

Optical When an energetic beam of ions is passed through 
Spectroscopy of a thin foil, the charge state of the ion may change, 
Excited Atomic either up or down. The emitted particles may be 

arleft in states of electronic excitation from which 
States visible light is subsequently emitted during de- 

excitation. The emitted light spectrum is charac- 
teristic of the excited ion. When particle beams of 
approximately 0.4 uA or more are used, the light 
is sufficiently intense for spectroscopic analysis. 

The refinement and application of this technique 
promises to be of major importance in the theory of 
atomic structure, in measuring hot plasma tempera- 
tures, and in acting for the means of energy loss in A nitrogen beam, 08 at 2 MeV passes from right to 
fast fission fragments in an absorber. Perhaps most A agh 
importantly, it will help determine the relative left through a carbon foil approximately 9gcm2 thick, 
abundance of the elements in the sun and other of astronomical objects and the nature of the 
stars, which is the basis for theory of stellar evolu- stellar energy. For further details, ask for Tech- 
tion, the origin of the chemical elements, the age nical Note #10 

Intense Ion The ICT-500 keV positive ion accelerator now being 
Beams at 500 kv 

gies from 100 to 500 keV dc and pulsed. In per- 
formance tests, the machine has produced analyzed 
ion beam currents from 4 mA at 100 keV to 10 mA 
from 300 to 500 keV. 10 mA dc positive ion beam 
currents of HI, H2, and DI have been produced at a 
target located 6 feet from the end of the accelera- 
tion tube. Beam diameter is 15 millimeters maxi- 
mum for all particles over the entire energy range. 
Performance tests are now underway to achieve sim- 
ilar results at a target located 40 feet from the tube- 
end. Previous experience with a similar machine of 
300 keV maximum energy showed 15 mA of d2+ and 
a 3 centimeter beam diameter. The ICT-500 positive 
ion accelerator is designed for dc and pulsed 
operation in the nanosecond and microsecond 
range with a minimum pulse length of 2 nsec. at 
a repetition rate of 2.5 Mc/s. Pulse content is I mA the Igh-brightness, risemineam puced by 

laboratory production of 14 MeV neutrons for cross- 
The particle source utilized with the ICT-500 posi- section measurements, dosimetry studies, weapons- 
tive ion accelerator is an expanded plasma type effect simulation and special low-density target 
which has produced 70 mA total beam at 500 kv. experiments. 

For detailed information, write to Technical Sales, High Voltage Engineering 
Corp., Burlington, Mass. or HVE (Europa) N.V. Amersfoort, The Netherlands. 
Subsidiaries: Electronized Chemicals Corporation, Ion Physics Corporation. 
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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 
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SCIOENCE SCIOENCE 

Science Books 

Authors of varied background and quality write for the large and 
growing market for popular science books. The knowledgeable reader 
can select books that meet his own criteria, but other buyers-adults 
looking for a suitable present for a child, librarians who must purchase 
books in all fields, and teachers who cannot be expert in science or 
any other specialized area-have difficulty in discriminating between 
the good and the bad. For the past 10 years the AAAS has been trying 
to help some of these book buyers select accurate, interesting, informa- 
tive books about science-its history, problems, research frontiers, 
applications, and personalities. The technique has been to publish 
guide-books containing brief evaluative descriptions of science books 
intended for student and general use. A measure of the welcome ex- 
tended to these guide-books is the fact that since 1955 over 700,000 
copies of the several editions have been distributed to librarians, 
teachers, students, and other interested persons. 

The outpouring of popular science books extends from the very 
good to the very bad. Some contain errors of fact. One book for 
children stated several times that light travels at the rate of 186,000 
miles per minute (instead of per second). Such gross errors of fact may 
be merely stupid and not very harmful, but other books more seriously 
misrepresent science by presenting it as solely a bag of magic tricks, or 
distort major principles and concepts-for example, in distinguishing 
between birds and animals as the two great groups of life forms. A 
few are potentially dangerous. One-inspired perhaps by some Charles 
Addams character-gives to its 13- to 16-year-old readers a number 
of recipes for making fireworks from such ingredients as potassium 
chlorate and sulfur, an explosive combination that commercial manu- 
facturers of fireworks in England and a number of U.S. cities are not 
allowed to mix, store, transport, or discharge. 

Fortunately, there is also much good popular science literature. To 
continue to help librarians and teachers to distinguish the good from the 
bad, the AAAS is now starting to publish a quarterly review entitled 
Science Books that is available by subscription. With the generous 
assistance of many scientists and some science librarians who serve as 
reviewers, we hope to provide those who buy books for school and 
general library use with critical and reliable judgments concerning 
quality, content, and appropriate age level of the new books shortly 
after they appear. 

For long, perhaps as far back as A.D. 100 when the Library of 
Pantainos in the Athenian Agora displayed the inscription "No book 
shall be taken out for we have sworn it," the cynics have described 
libraries as places to keep books. Librarians chafe under this canard; 
they want good books to circulate and to be read. National Library 
Week, the last week in April, will focus attention on the value of 
reading as a constructive year-round activity for students and literate 
adults. Among all the specially designated days and weeks that crowd 
the annual calendar, this is one of the most widely and divergently 
supported. Many individuals and groups will have an opportunity to 
join in this concerted effort to encourage lifetime reading habits, to 
increase the use of libraries, and to expand and improve the nation's 
reading and library resources. We hope that Science Books will be a 
continuing contribution to the attainment of these objectives. 

-DAEL WOLFLE 
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When we call this a Dual Column Gas Chromatograph, 
here's what we mean: 

m Two columns with separate injection ports 
allow sample injection directly onto the column 
to minimize the chance of contamination. All 
column connections made outside the oven. 

M Two separate detectors, either matched or 
dissimilar. Any of four detector types-argon ioni- 
zation, flame ionization, thermal conductivity or 
electron capture-may be quickly interchanged. 

B Two separate electrometers, each with its own 
input and output, supplied with systems utilizing 

ionization detectors. Highly stable and accurate 
electrometers have 14 operating ranges from 
3 x 10-6 to 1 x 10-12 ampere full scale. 

1 Dual electrometer power supply also provides 
all voltages for ionization detectors. Power switch 
allows warmup without energizing high voltage 
circuits. 

m Dual recorders indicate composition of sam- 
ples as they are eluted from their respective 
columns. 

All Packard Gas Chromatographs-isothermal or programmed-temperature 
are complete, dual channel instruments. They are ready to use for simultane- 
ous analysis of two different samples, or 1:1 stream splitting with separate 
detectors. Modular design of system components permits selection of a gas 
chromatograph matched to your requirements. 

For detailed information contact your Packard Sales Engineer, or write for new Bulletin 1058. 

ac lickaird I 2200 WARRENVILLE ROAD * DOWNERS GROVE, ILLINOIS 60515 

AREA CODE 312 * 969-6000 
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Report from 

D. L. Perry, who developed techniques for making high- 
reflectivity mirrors at Bell Laboratories, adjusts laser used 
for measuring thickness of dielectrics. The laser beam is 
split, and one part of the beam is compared with another 
part reflected from a monitor slide. High signal-to-noise 
ratio of laser system permits accurate measurement of 
quarter wavelength of layers. 

New techniques for making nearly perfect mirrors 

Even the best mirrors scatter and absorb some 
of the light incident upon them. Because the power 
output of a laser depends importantly on this loss 
of light at mirrors, scientists at Bell Laboratories 
have sought to push the reflectivity of mirrors as 
nearly as possible to 100%. Preliminary measure- 
ments indicate that reflectivities of over 99.8% can 
be achieved at a given wavelength and that broad- 
band mirrors are also possible spanning the visible 
spectrum (4200 to 7400 Angstroms) with reflectivities 
greater than 99.5% for all wavelengths in the band. 

The best mirrors are made by applying many 
layers of dielectric material of precisely controlled 
thickness to the mirror surface. In the past the 
number of such layers has been limited to about 15. 
One reason is that "large" (order of a wavelength 
of light) particles accumulate in the layers; these 
act as scattering centers, so that additional layers 
decrease rather than increase the reflectivity. 

At Bell Laboratories a method has been developed 
to apply 27 or more layers successfully, with conse- 
quent increase in reflectivity. This method involves 
strict attention to the cleanliness of the substrate, 
careful control of evaporation temperature at a point 
just below the melting point of the dielectric material, 
and precise measurement of layer thickness. The 
thickness measurements are performed using a con- 
tinuously operating gas laser. One of the most sig- 
nificant findings was that some dielectrics, when 
used in a powder form, were causing the large parti- 
cles to appear in the layers. Apparently entrapped 
gases within the powders were suddenly released on 
heating, causing small showers of particles to be pro- 
jected into the layer-a difficulty corrected by using 
a properly prepared "chunk" form of the material. 

Q)_^ Bell Telephone Laboratories 
Research and Development Unit of the Bell System 

Microscope photos showing about 21/2mm2 each of three mirror surfaces. Oblique lighting causes each scattering particle to appear 
as a spot of light. The photos compare a poor mirror (left), an average mirror with 15 dielectric layers which, in addition to scattering 
loss, will have a few tenths of a percent transmission loss (center), and a mirror with 27 layers made at Bell Laboratories with refined 
coating technique (right). The additional layers plus a nearly total absence of large particles result in a greatly increased reflectivity. 



Your greatest glassware value in 50 years 
Today's PYREX? brand beakers and flasks differ greatly from 
the first ones we made in 1 91 5. In the subsequent 50 years of 
close association with the scientific community, we've con- 
tinually revised our designs and refined our processes so you 
could be sure PYREX ware would perform efficiently the 
many tasks you asked of it. There is greater durability, con- 
venience, and value in today's PYREX brand beakers and 



flasks. Fifty years have taught us how to put extra glass 
throughout for physical brawn that doesn't sap thermal 
strength. Experience taught us just how to flow glass through 
contours and tricky radii. Suggestions from people like your- 
self resulted in graduations and heavy reinforcing beads. 
Once a major concern, the dependability of laboratory glass- 
ware is now taken for granted. That is the greatest compli- 
ment you have paid us, and one we shall strive to continue to 
deserve. Laboratory Glassware Dept., Corning Glass Works, 
3902 Crystal St., Corning, N. Y. Write us if you are not now 
receiving our informative periodical, Lab Report. 

Shown above: PYREX? brand Griffin beakers No. 1002-rug- 
gedly made for long service with beefed-up rim and pourout, 
approximate graduations at no extra cost. PYREX brand Erlen- 
meyers, No. 4982, give you even glass distribution for even 
strength throughout walls, radii, and bottoms; the approxi- 
mate graduations are yours without cost. PYREX brand boiling 
flask No. 4280-the classic in economic service, machine 
blown for complete uniformity. All available through your 
local PYREX brand labware dealer and combinable for dis- 
counts that can save you as much as 28 cents on the dollar. 

CORNING 
THE MAKERS OF PYREX? LABWARE 

;- I 



LMS?m reports on: 
high-priced drudgery diminished ... holography 

Thin-layer chromatography caught on about four years 
ago. Now anybody who claims knowledge of how to identify 
or synthesize substances and finds himself vague about TLC 
should worry a little. He has been washed up from the main- 
stream and had better take measures. He will not read far or 
listen long before the thought strikes that he should learn the 
technique for coating slurries and adsorbents like silica gel 
on glass plates. At chemical and biological labs the world 
around, a goodly chunk of the working time is now devoted 
to this art. Many fine tricks influence the homogeneity and 
isotropy of the coating and the level of activation imparted to 
it. No sooner having learned of them, he can now forget them. 

He is just as well off as the eager beavers who couldn't wait 
until the messiness was eliminated by us, who got our start 85 
years ago in relieving photographers of the need to coat their 
own plates. 

Now we have a mighty force of chemists and respected tech- 
nicians of our own. During recent months doubts have been 
deftly planted in their minds about the wisdom of drawing pay 
for such essentially mindless tasks as coating their own chro- 
matoplates, except where some special technique still demands 
glass or an adsorbent other than silica gel bound with poly- 
vinyl alcohol. They have been persuaded to weigh the im- 
portance of these special techniques against costs of preparing 
glass chromatoplates, of documenting the results shown by the 

chromatogram, of storing the bulky things for reference, of 

recovering the expensive edged glass for reuse. 
For general work they have begun to standardize on a 

poly(ethylene terephthalate) sheet on which O1u of fluores- 
cent (or non-fluorescent), PVA-bound silica gel of our own 

preparation and control has been coated, not manually but by 
a manufacturing organization that owes its robust health 

largely to its precision in depositing thin layers of one thing 
on another. 

As EASTMAN CHROMAGRAM Sheet, this new polyester TLC medium 
-scissors-prone, conveniently flexible but not limp, unbreakable, 
sending utp no clouds of siliceous dust to breathe-can now be obtained 
from a nearby lab supply house. If the price they quote for a box of 
twenty 20cm x 20cm sheets does not bring pangs of guilt about continu- 
ing to coat by hand, your problem is obviously one of excess staffing. 
If you hesitate only because you want to try it first, request a sample 
of EASTMAN CHROMAGRAM Sheet from Distillation Products Induts- 
tries, Rochester, N. Y. 14603 (Division of Eastman Kodak Company). 

i EASTMAN H OMAG SHEET x 

FOR THIN LAYER CHROMATOGRAPHY 

Photography by Fourier 
Five years hence, most people reading this ad will have seen a 
hologram. Maybe. We are not sure. The prophecy will come 
true if some smart apple watching the stunt done with a He-Ne 
laser, a mirror or two, and a photographic plate will turn to 
his buddy and say, "Hey, Louis, do you suppose this would 
be any good in our-" and there he goes. It may have happened 
already. Perkin-Elmer showed holograms at the Physics Show, 
the Optical Society of America, and the I.E.E.E. Perkin-Elmer 
has been doing this to drum up trade for their lasers. We for 
our part are always drumming up trade for photography. 

This is peculiar photography, where the photographic rec- 
ord is quite invisible to the naked eye and doesn't really de- 

pend on silver density. The photograph, if you want to call it 

that, is merely a representation of all the phases and ampli- 
tudes in a scene or collection of separate scenes. In the recon- 
struction, which is astonishingly simple and direct, you get a 
choice between a three-dimensional virtual image or a series 
of real images in different planes. You can read all about it in 
J.O.S.A. 53, 1377 (1963) and 54, 1295 (1964) and accept it 
intellectually, but it wouldn't hurt to convince your own eyes. 
Looking at one of these plates, you recall wondering at an 

early stage in your career what kind of a dance is being ex- 
ecuted by a molecule of air in your ear while listening to a full 
orchestra and chorus. Baron Fourier sure was ahead of his 
time. 

Just because we are giving holography a little shove here, 
don't assume we offer the perfect photographic material to do 
it on. The early holographers have been using KODAK Spec- 
troscopic Plates, Type 649-F, a red-sensitized product with the 
same capacity for detail as KODAK High Resolution Plates.* 
When they tell us they don't need all the super-resolution this 
type of emulsion can provide and would like to trade some of 
it off for a little more speed, we suggest KODAK Spectroscopic 
Plates, Type V-F. If this should all turn into more than a 
slcces d'estime, it is most unlikely that either of these emul- 

sions would remain the best choice. 

If anybody is interested in speeding the advent of such a new and 
best choice, he had better keep in touch with Eastmanl Kodak Com- 
pany, Special Sensitized Products Division, Rochester, N. Y. 14650. 

*This has little to do with holography and more with detail rendition for micro- 
electronics production, but KODAK High Resolution Plates now have an emulsion 
that is about 6j1 thick before processing and 4jt after (hitherto 9/1 and 6/U, re- 
spectively). 

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

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



Principles of 
the Theory 
of Solids 
J. M. ZIMAN 
This book presents, as simply as pos- 
sible, the elements of the theory of the 
physics of perfect crystalline solids. A 
textbook for graduate courses, and 
useful also as a reference, it is an ex- 
position of the principles rather than 
a description of the phenomena. 
A self-contained mathematical treat- 
ment is given of the simplest model 
that will demonstrate each principle. 
Chapters deal with periodic structures, 
lattice waves, electron states, static 
properties of solids, electron-electron 
interaction, dynamics of electrons, 
transport properties, optical proper- 
ties, the Fermi surface, magnetism 
and superconductivity. The author as- 
sumes familiarity with the elementary 
descriptive facts about solids and the 
elements of quantum mechanics. 

374 pp., 174 text-figures. $8.50 

Chemical 
Reactor 
Theory 
KENNETH DENBIGH 
A book about chemical kinetics as ap- 
plied to large-scale chemical manu- 
facture, this is an introduction to the 
factors affecting the design of reac- 
tion vessels and the conditions under 
which they are to be operated for 
maximum efficiency. It gives a sense 
of orientation within the subject mat- 
ter and a sound grasp of' its under- 
lying physics and chemistry rather 
than a description of detailed tech- 
niques of design. It should appeal to 
practising chemists and chemical en- 
gineers who have not yet become spe- 
cialists in reactor design, as well as 
to undergraduate and graduate 
students. 

196 pp., 53 text-figures. $6.50 

CAMBRIDGE 
UNIVERSITY PRESS 
32 East 57th Street, New York, N.Y. 10022 
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In spite of the high degree of cata- 
lytic stereospecificity shown by en- 
zymes, Belleau went on, other obser- 
vations indicate that their structural 
specificity can be much more limited. 
Thus alcohol dehydrogenase will dehy- 
drogenate many straight-chain primary 
alcohols other than ethanol; the same 
applies to monoamine oxidase, which 
can oxidize a variety of primary amines. 
These observations suggest that enzyme 
stereospecificity is most marked in the 
catalytic step. Other recent investiga- 
tions have established the ability of 
enzymes to direct stereospecifically the 
reaction of solvent protons with en- 
zyme-bound substrates. 

An observation by Niemann illu- 
strates admirably the nature of the con- 
formation imposed by the asymmetric 
screw pattern of the enzyme on the 
substrate molecules; it offers the possi- 
bility of a specific approach to the 
stereochemistry of enzyme-bound sub- 
strates. It has long been known that 
a-chymotrypsin is catalytically stereo- 
selective for N-acyl or N-aroyl amino 
acid esters of the natural L-configura- 
tion. One of the best substrates is 
N-benzoyl-L-phenylalanine ethyl ester; 
the D-enantiomorph is hardly attacked 
by the enzyme. However, when the 
two phenyl rings are fused into one, as 
in a dihydroisocarbostyril analog, a sub- 
stance in which no free rotation of the 
bonds is possible, the isomer of the 
D-configuration now behaves as an ex- 
cellent substrate, while the L-enantio- 
morph does not. It seems probable that 
this phenomenon is related to the prob- 
lem of the conformation adopted by the 
flexible substrates when imbedded in 
the asymmetric matrix of the enzyme. 

A most striking example of enzyme 
stereospecificity which requires that 
flexible molecules be bound asymmnet- 
rically is the desaturation of stearic acid 
to oleic acid by certain aerobic micro- 
organisms. Recently, Bloch et al. have 
found an enzymatic systenm which spe- 
cifically attacks the molecule at the 
sites of carbons 9 and 10, and which 
also discriminates between the four 
chemically equivalent hydrogen atoms 
attached to these two carbon atoms. 
This may be close to the ultimate in 
enzyme stereospecificity; the discrimi- 
nating power of the enzyme is such as 
to suggest the possible operation of spe- 
cial cooperative factors in the structural 
specificity of the enzyme. Since the 
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NEW LOWER PRICES 
FOR NMR SOLVENTS AND OTHER 
DEUTERIUM LABELED COMPOUNDS 

NENC announces the availability of an expanded 
list of deuterium labeled compounds at reduced 
prices. Write for the complete list with new price 
schedule, and a copy of catalog L. 

NMR* SOLVENTS 
NED-001 Acetone-dc 99.5% D 

CD3COCD3 M.W. 64.1 
NED-012 Acetonitrile-d3 99.0% D 

CD3CN M.W. 44.1 
NED-027 Bromoform-di, 99.0% D 

CDBr3 M.W. 253.8 
NED-013 Chloroform-di, 99.5% D 

CDC13 M.W. 120.4 
NED-014 Dimethyl-d5 Sulfoxide, 99.0% D 

CD3SOCD,i M.W. 84.1 
*Nuclear Magnetic Resonance 

16 APRIL 1965 

TMC 
INTRODUCES 

ITS 

ACTIVATRON 
111 

* ULTRA STABLE BEAM CURRENT 
* NO EXPOSED HIGH VOLTAGE 
* IMPROVED PENNING ATOMIC-TO-MOLECULAR RATIO 
* INCREASED TARGET LIFE 
a 200 LITERS PER SECOND ION PUMP 
[ INTEGRAL PULSING CAPABILITY 
a SAFETY . .. OIL FOR INSULATING AND ION SOURCE 

COOLING ALLOWS OPERATION AT ATMOSPHERIC PRES- 
SURE WITHIN THE ACCELERATOR TANK 

Technical Measurement Corporation now offers a wide variety of compatible 
units to form totally integrated activation analysis systems. The systems feature 
the ACTIVATRON 111 with a fast neutron yield of 1011 neutrons per second. The 
ACTIVATRON 111 is ideally suited for research investigations as well as routine 
chemical analysis. As a result, particular project parameters can be imple- 
mented from a single source. 

TMC has established a complete activation analysis laboratory at its 
Ellison facility. An ACTIVATRON 111 and other TMC products are available 
to the customer for the investigation of his particuar samples. TMC engi- 
neering personnel are also available to aid in the investigation of your 
specific problems. 

Detailed information is available on the ACTIVATRON 111 as well as units of 
lower yields. Application data is also available on TMC pulse height analyzers, 
sample transfer systems, flux monitors, scintillation detectors, and COMPLETE 
activation analysis systems. 

TECHNICAL MEASUREMENT CORPORATION 
441 Washington Avenue, North Haven, Conn. 
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have easier access to this hydrogen if it 
occupied some kind of pseudo-equa- 
torial conformation. On that basis, the 
screw pattern, which places this hydro- 
gen in the pseudo-equatorial position, 
would be the one adopted by the en- 
zyme-bound stearic acid molecule. A 
pseudo-cyclohexane mode of packing 
for these long-chain acids permits the 
prediction that palmitic acid (16 car- 
bon atoms) should be also desaturated 
at positions 9 and 10; Bloch's observa- 
tions confirm this, and it seems prob- 
able that we may be dealing in such 
instances with cooperative effects of 
solvent-substrate interactions that are 
superimposed on the structural specific- 
ity of an enzyme. 

Nucleic Acids and Protein Synthesis 

J. H. Spencer (McGill University) 
reviewed stereospecificity of nucleic 
acids in relation to protein synthesis; 
base-pair stereospecificity at five stages 
in the transcription of the genetic mes- 
sage and its translation to protein was 
examined. Base pairing, one of the 
major factors in the transfer of infor- 
mation from the genome, developed 
from the original theory that the com- 
plementarity of the bases in the DNA 
helix and the stability of the helix were 
due to hydrogen bonding between the 
bases. This was supported by studies 
of thermal denaturation and by the re- 
lation of guanine-cytosine content to 
T,, values. More recent calculations 
indicate that forces such as dipole in- 
teractions are large, and that hydrogen- 
bond energy may not be the major fac- 
tor holding the strands of the helix 
together. However, hydrogen bonds 
are regarded as ensuring specific base- 
pairing, which underlies the mechanism 
for transcription of DNA by semicon- 
servative replication on a DNA tem- 
plate. 

The same mechanism of alignment 
of bases by base-pair interactions is 
conceived in the synthesis of RNA on 
the DNA template. Monod's concept 
of a messenger molecule requires it to 
be an exact base-sequence copy of the 
material containing the genetic infor- 
mation. Discovery of the DNA-de- 
pendent RNA polymerase, studies of 
hybridization, and isolation of DNA- 
RNA hybrids stable to ribonuclease 
support this theory. DNA-RNA hy- 
brids of messenger-RNA (mRNA), sol- 
uble RNA, and ribosomal RNA have 
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interaction has been aided by the use 
of the synthetic polyribonucleotides, 
particularly polyuridylic acid (polyU). 
Takanami has shown that polyU binds 
to the 70S ribosome and 30S subunit 
of Escherichia coli ribosomes, but not 
to the 50S subunit. Optimum interac- 
tion of polyU with 70S ribosomes gives 
complexes of one polyU molecule and 
one or more ribosomes. When these 
complexes are treated with ribonu- 
clease, a polyU component remains at- 
tached to each ribosome. Calculations 
indicate that this component is 27 resi- 
dues long and is of the same order of 
magnitude (180 A) as the 30S subunit. 
There is no evidence that the attach- 
ment of the polyU or mRNA and the 
ribosome is by base pairing. Watson 
has suggested that the phosphate of the 
mRNA may interact with the amino 
groups on the ribosome. 

Recent exepriments by Leder and 
Nirenberg, Spencer said, have provided 
evidence of the minimum size of 
mRNA required for association with 
transfer RNA (tRNA) on the ribosome. 
By use of polyribonucleotide frag- 
ments of various sizes, nucleotide trip- 
lets were shown to be bound to ribo- 
somes to the level of maximum binding 
obtained with polyU. The specificity of 
the triplets for binding the complemen- 
tary tRNA's was also very high: for 
example, UUU for tRNA phenylala- 
nine, AAA for tRNA lycine, CCC for 
tRNA proline. However, the hydrogen 
bonds between three complementary 
base pairs would not give enough sta- 
bility for attachment of polyU, phenyl- 
alanine, tRNA, and ribosomes, so that 
some interaction between the tRNA and 
the ribosome must occur. This is sup- 
ported by the fact that removal of the 
adenine from the CCA terminal of 
tRNA reduces the extent of binding of 
tRNA to ribosomes (U, uridine; A, 
adenosine; C, cytidine). Also, in Niren- 
berg's system, deoxynucleotide triplets 
are not bound to ribosomes, indicating 
possible involvement of the 2'-hydroxyl 
of the RNA codewords. Nirenberg has 
also shown that 5'-terminal phosphate 
groups are required for triplet attach- 
ment and suggests that 5'-terminal code- 
words may play a role in the phasing 
of codeword reading. The difference 
in chemical structure of 5'-terminal, 
3'-terminal, and internal codewords al- 
lows postulation of possible operator- 
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word function. Once again evidence 
supports base-pairing as the stereospeci- 
ficity for transfer of information from 
the mRNA, but this is an oversimplifi- 
cation. 
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3 MATERIALS TESTING CHALLENGES 
. . . met successfully by researchers who use the Instron 
Universal Testing Instrument as a primary source of ac- 
curate, complete data for materials evaluation. 

1. Measuring the Shear Strength of Paper - Printers are 
vitally interested in the behavior of paper on modern high. 
speed printing equipment. These and other paper users are 
finding an increasing need for precise data on various paper 
characteristics, such as shear strength. One researcher has 
developed some novel techniques for such measurements, 
utilizing the special test fixture shown, mounted on an 
Instron Universal Testing Instrument. The results of this 
investigation have proved useful in the research, design and 
manufacture of printing stocks. For details, request Instron 
Reprint No. PR-3, "Shear Strength in Printed Paper: Its 
Importance and Measurement". 

2. Investigating Polymer Properties - Predicting the be- 
havior of molten polymers under a variety of processing 
conditions is most important to the plastics engineer. It is 
also important to the rheologist interested in relating these 
properties to molecular structure. Here an Instron Testing 
Instrument is used with an Instron extrusion-type capillary 
rheometer, to provide close simulation of processing opera- 
tions, and to obtain accurate, reproducible flow data. 
Instron Reprints Nos. PC-12, "The Rheology of Molten 
Polymers ;" and SA-3, "High Shear Capillary Rheometer". 

3. Simplifying Vulcanization Studies - Seeking an effi- 
cient method of determining properties of rubber com- 
pounds during vulcanization, researchers linked a stan- 
dard Curometer with an Instron Tester. They fastened the 
Curometer paddle to the Instron crosshead, mounted the 
vulcanizing assembly on the Instron load cell, and cycled 
the crosshead in short up-and-down strokes. Result: a 

highly accurate record, on the Instron chart, of the in- 

creasing modulus of the compound as crosslinking de- 
velops. Instron Reprint No. R-5, "Instron Studies of 
Vulcanization". 

The extraordinary versatility of the 
Instron Testing Instrument has led 
to its use in a surprising variety of 
research applications in virtually 
every area of materials technology. 
Reprints of technical papers, deal- 
ing with many of these investiga- 
tions, are available from Instron. 
Write us indicating your specific 
field of interest. Dept. 28-C 

INSTRON CORPORATION,2500Washington St.,Canton, Mass. 
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First issue, April 1965 
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qualified subject-matter specialists of 100 or 
more books for 
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Subscriptions $4.50 a year; additional subscrip- 
tions to same address $3.00. 
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The experiments of Chapeville and 
Lipmann on the specificity of the 
mRNA for the tRNA and not the 
amino acid, in which cysteine tRNA 
was converted to alanine tRNA and in- 
corporation of alanine at the cysteine 
site in hemoglobin was demonstrated, 
are fully explained by triplet comple- 
mentarity. However, how tRNA rec- 
ognizes the amino acid is a matter of 
speculation. Specificity of the amino- 
acyl synthetases would allow an expla- 
nation, but the observations of different 
specificities with enzymes from different 
sources and the apparent lack of speci- 
ficity of tRNA's from different sources 
indicate that this is not the full expla- 
nation and also raise the question of 
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Cardiac Arrythmias, 14th Hahnemann 
symp., Philadelphia, Pa. (L. Dreifus, Dept. 
of Medicine, Hahnemann Medical College 
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26-29. Society of Economic Paleon- 
tologists and Mineralogists, New Orleans, 
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burning out. 
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bular brass mounting rod and 6 foot 
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$1.85 ea., set of three stirring rods 
(small, medium, large), $8.00. 
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30-1. Nebraska Acad. of Sciences, Lin- 
coln. (C. B. Schultz, Morrill Hall 101, 
Univ. of Nebraska, 14th and U St., 
Lincoln 68508) 

30-2. Society of Biological Psychiatry, 
New York, N.Y. (G. N. Thompson, 2010 
Wilshire Blvd., Los Angeles, Calif.) 

30-2. Academy of Psychoanalysis, an- 
nual, New York, N.Y. (A. H. Rifkin, 125 
E. 65 St., New York 10021) 

30-2. American Psychosomatic Soc., 
annual, Philadelphia, Pa. (APS, 265 Nas- 
sau Rd., Roosevelt, N.Y. 11575) 

30-3. American Psychoanalytic Assoc., 
52nd annual, New York, N.Y. (APA, 
1 E. 57 St., New York 10022) 
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1-2. Academy of Psychoanalysis, New 
York, N.Y. (A. H. Rifkin, AP, 125 E. 65 
St., New York 10021) 

1-2. American Psychosomatic Soc., 
22nd annual, Philadelphia, Pa. (E. Meyer, 
265 Nassau Rd., Roosevelt, N.Y.) 

1-4. Southern Surgeons' Club, 22nd an- 
nual, Louisville, Ky. (H. M. Carney, 619 
Main St., Texarkana, Ark.-Tex.) 

1-5. American Assoc. of Medical Rec- 
ord Librarians, Chicago, Ill. (Mrs. M. J. 
Waterstraat, 840 N. Lake Shore Dr., 
Chicago 60610) 

1-6. American Ceramic Soc., 67th an- 
nual, Philadelphia, Pa. (ACS, 4055 N. 
High St., Columbus, Ohio 43214) 

2. American Federation for Clinical Re- 
search, Atlantic City, N.J. (J. E. Bryan, 
2000 P St., NW, Washington, D.C. 20036) 

2-5. American Assoc. of Plastic Sur- 
geons, Boca Raton, Fla. (R. M. McCor- 
mack, 260 Crittenden Blvd., Rochester, 
N.Y. 14620) 

2-6. Southwestern and Rocky Mountain 
Div., AAAS, Flagstaff, Ariz. (M. G. An- 
derson, P.O. Box 97, University Park, 
N.M.) 

2-6. Arizona Acad. of Science, Flag- 
staff. (H. B. Whitehurst, Arizona State 
Univ., Tempe) 

2-6. Student American Medical Assoc., 
15th annual, Chicago, Ill. (SAMA, 333 
N. Michigan Ave., Chicago 60601) 

2-8. Stereochemistry, conf., Biirgen- 
stock, Switzerland. (A. Dreiding, Organ- 
isch-Chemisches Inst., Universitat Zurich, 
Raiimistr. 76, Zurich 7, Switzerland) 

2-8. Endodontia, 3rd intern. symp., 
Barcelona, Spain. (J. N. Ferrero, Intern. 
Soc. of Endodontia, Via Layetana, Tapi- 
neria 10, 2? Barcelona 2) 

3-5. Automation Theory, congr., Paris, 
France. (Comite de la Theorie, Assoc. 
Frangaise de Regulation et d'Automatisme, 
19, rue Blanche, Paris 190) 

3-5. Industrial Research Inst., Boca 
Raton, Fla. (The Institute, 100 Park Ave., 
New York 10017) 

3-5. Terrestrial Radioecology, symp., 
Richland, Wash. (F. P. Hungate, Biology 
Dept., Battelle Memorial Inst., Pacific 
Northwest Laboratory, Richland 99352) 

3-6. Microbiology, intern. congr., Par- 
ma, Italy. (The Congress, c/o Ente Pro- 

30-1. Nebraska Acad. of Sciences, Lin- 
coln. (C. B. Schultz, Morrill Hall 101, 
Univ. of Nebraska, 14th and U St., 
Lincoln 68508) 

30-2. Society of Biological Psychiatry, 
New York, N.Y. (G. N. Thompson, 2010 
Wilshire Blvd., Los Angeles, Calif.) 

30-2. Academy of Psychoanalysis, an- 
nual, New York, N.Y. (A. H. Rifkin, 125 
E. 65 St., New York 10021) 

30-2. American Psychosomatic Soc., 
annual, Philadelphia, Pa. (APS, 265 Nas- 
sau Rd., Roosevelt, N.Y. 11575) 

30-3. American Psychoanalytic Assoc., 
52nd annual, New York, N.Y. (APA, 
1 E. 57 St., New York 10022) 

May 

1-2. Academy of Psychoanalysis, New 
York, N.Y. (A. H. Rifkin, AP, 125 E. 65 
St., New York 10021) 

1-2. American Psychosomatic Soc., 
22nd annual, Philadelphia, Pa. (E. Meyer, 
265 Nassau Rd., Roosevelt, N.Y.) 

1-4. Southern Surgeons' Club, 22nd an- 
nual, Louisville, Ky. (H. M. Carney, 619 
Main St., Texarkana, Ark.-Tex.) 

1-5. American Assoc. of Medical Rec- 
ord Librarians, Chicago, Ill. (Mrs. M. J. 
Waterstraat, 840 N. Lake Shore Dr., 
Chicago 60610) 

1-6. American Ceramic Soc., 67th an- 
nual, Philadelphia, Pa. (ACS, 4055 N. 
High St., Columbus, Ohio 43214) 

2. American Federation for Clinical Re- 
search, Atlantic City, N.J. (J. E. Bryan, 
2000 P St., NW, Washington, D.C. 20036) 

2-5. American Assoc. of Plastic Sur- 
geons, Boca Raton, Fla. (R. M. McCor- 
mack, 260 Crittenden Blvd., Rochester, 
N.Y. 14620) 

2-6. Southwestern and Rocky Mountain 
Div., AAAS, Flagstaff, Ariz. (M. G. An- 
derson, P.O. Box 97, University Park, 
N.M.) 

2-6. Arizona Acad. of Science, Flag- 
staff. (H. B. Whitehurst, Arizona State 
Univ., Tempe) 

2-6. Student American Medical Assoc., 
15th annual, Chicago, Ill. (SAMA, 333 
N. Michigan Ave., Chicago 60601) 

2-8. Stereochemistry, conf., Biirgen- 
stock, Switzerland. (A. Dreiding, Organ- 
isch-Chemisches Inst., Universitat Zurich, 
Raiimistr. 76, Zurich 7, Switzerland) 

2-8. Endodontia, 3rd intern. symp., 
Barcelona, Spain. (J. N. Ferrero, Intern. 
Soc. of Endodontia, Via Layetana, Tapi- 
neria 10, 2? Barcelona 2) 

3-5. Automation Theory, congr., Paris, 
France. (Comite de la Theorie, Assoc. 
Frangaise de Regulation et d'Automatisme, 
19, rue Blanche, Paris 190) 

3-5. Industrial Research Inst., Boca 
Raton, Fla. (The Institute, 100 Park Ave., 
New York 10017) 

3-5. Terrestrial Radioecology, symp., 
Richland, Wash. (F. P. Hungate, Biology 
Dept., Battelle Memorial Inst., Pacific 
Northwest Laboratory, Richland 99352) 

3-6. Microbiology, intern. congr., Par- 
ma, Italy. (The Congress, c/o Ente Pro- 
vinciale per il Turismo, Piazza Duomo 5, 
Parma) 

3-7. Industrial Hygiene, conf., Houston, 
Tex. (American Industrial Hygiene As- 
soc., 14125 Prevost, Detroit, Mich. 48227) 

vinciale per il Turismo, Piazza Duomo 5, 
Parma) 

3-7. Industrial Hygiene, conf., Houston, 
Tex. (American Industrial Hygiene As- 
soc., 14125 Prevost, Detroit, Mich. 48227) 

3-7. Molecular Basis of Infectious 
Heredity, U.S.-Japan cooperative science 
program seminar, Honolulu, Hawaii. (Of- 
fice of Intern. Science Activities, National 
Science Foundation, Washington 25) 

3-7. Legal and Social Medicine, intern. 
French-language congr., Coimbra, Portu- 
gal. (L. A. Duarte-Santos, Inst. de Medi- 
cina Legal de Coimbra) 

3-7. American Psychiatric Assoc., 121st 
annual, New York, N.Y. (APA, 1700 
18th St., NW, Washington, D.C.) 

3-15. Psychotherapy Week, 15th, Lin- 
dau, Germany. (Secretary, Adalbert Stifter- 
Str. 31, Munich 27, Germany) 

3-18. Energy Policy in Developing 
Countries, seminar, Br6au, France. (P. de 
Seynes, United Nations, New York, N.Y.) 

4-6. Genetics Soc. of Canada, annual, 
Banff, Alberta. (C. 0. Person, Dept. of 
Genetics, Univ. of Alberta, Edmonton) 

4-6. Society for Pediatric Research, 
Philadelphia, Pa. (W. B. Weil, Jr., J. H. 
Miller Health Center, Univ. of Florida, 
Gainesville) 

4-7. Rubber Chemistry and Technol- 
ogy, rubber chemistry div., American 
Chemical Soc., Miami Beach, Fla. (G. N. 
Vacca, Bell Telephone Laboratories, Mur- 
ray Hill, N.J.) 

4-7. Industrial Communications Assoc., 
18th annual conf., Pittsburgh, Pa. (H. C. 
Granger, Pittsburgh Plate Glass Co., Pitts- 
burgh 15222) 

4-21. World Health Assembly, 18th an- 
nual, Geneva, Switzerland. (WHO, Palais 
des Nations, Geneva) 

5. Association of American Physicians, 
annual, Atlantic City, N.J. (E. A. Stead, 
Jr., Duke Hospital, Durham, N.C.) 

5-7. Electronic Components, conf., 
Washington, D.C. (B. Schwartz, IBM 
Components Div., Poughkeepsie, N.Y. 
12602) 

5-7. American Assoc. of Genitourinary 
Surgeons, Biloxi, Miss. (H. M. Spence, 
4105 Live Oak, Dallas 21, Tex.) 

5-7. Microwave Theory and Techniques, 
10th symp., Clearwater, Fla. (J. E. Pippin, 
Sperry Microwave Electronics Co., Box 
1828, Clearwater) 

5-7. Society for Experimental Stress 
Analysis, spring natl. meeting, Denver, 
Colo. (D. H. Fietz, 70 Kalamath St., 
Denver 4) 

5-8. Programmed Instruction, 3rd natl. 
conv., Philadelphia, Pa. (H. M. Shafer, 
Graduate School of Education, Univ. of 
Pennsylvania, Philadelphia 19104) 

5-8. Pulp and Paper Instrumentation, 
6th intern. symp., Instrument Soc. of 
America, Green Bay, Wis. (ISA, 530 
William Penn Place, Pittsburgh 19, Pa.) 

5-8. Virginia Acad. of Science, Rich- 
mond. (R. C. Berry, The Academy, P.O. 
Box 8203, Richmond) 

5-9. Laboratory Medicine, congr.. Ger- 
man Soc. of Specialists for Diagnostic 
Laboratories, Bad Kissingen. (W. Albath, 
8700 Wurzburg, Katharinengasse 3, Ger- 
many) 

6-7. Conference of Biological Editors, 
Philadelphia, Pa. (R. E. Gordon, Dept. 
of Biology, Univ. of Notre Dame, Notre 
Dame, Ind.) 

3-7. Molecular Basis of Infectious 
Heredity, U.S.-Japan cooperative science 
program seminar, Honolulu, Hawaii. (Of- 
fice of Intern. Science Activities, National 
Science Foundation, Washington 25) 

3-7. Legal and Social Medicine, intern. 
French-language congr., Coimbra, Portu- 
gal. (L. A. Duarte-Santos, Inst. de Medi- 
cina Legal de Coimbra) 

3-7. American Psychiatric Assoc., 121st 
annual, New York, N.Y. (APA, 1700 
18th St., NW, Washington, D.C.) 

3-15. Psychotherapy Week, 15th, Lin- 
dau, Germany. (Secretary, Adalbert Stifter- 
Str. 31, Munich 27, Germany) 

3-18. Energy Policy in Developing 
Countries, seminar, Br6au, France. (P. de 
Seynes, United Nations, New York, N.Y.) 

4-6. Genetics Soc. of Canada, annual, 
Banff, Alberta. (C. 0. Person, Dept. of 
Genetics, Univ. of Alberta, Edmonton) 

4-6. Society for Pediatric Research, 
Philadelphia, Pa. (W. B. Weil, Jr., J. H. 
Miller Health Center, Univ. of Florida, 
Gainesville) 

4-7. Rubber Chemistry and Technol- 
ogy, rubber chemistry div., American 
Chemical Soc., Miami Beach, Fla. (G. N. 
Vacca, Bell Telephone Laboratories, Mur- 
ray Hill, N.J.) 

4-7. Industrial Communications Assoc., 
18th annual conf., Pittsburgh, Pa. (H. C. 
Granger, Pittsburgh Plate Glass Co., Pitts- 
burgh 15222) 

4-21. World Health Assembly, 18th an- 
nual, Geneva, Switzerland. (WHO, Palais 
des Nations, Geneva) 

5. Association of American Physicians, 
annual, Atlantic City, N.J. (E. A. Stead, 
Jr., Duke Hospital, Durham, N.C.) 

5-7. Electronic Components, conf., 
Washington, D.C. (B. Schwartz, IBM 
Components Div., Poughkeepsie, N.Y. 
12602) 

5-7. American Assoc. of Genitourinary 
Surgeons, Biloxi, Miss. (H. M. Spence, 
4105 Live Oak, Dallas 21, Tex.) 

5-7. Microwave Theory and Techniques, 
10th symp., Clearwater, Fla. (J. E. Pippin, 
Sperry Microwave Electronics Co., Box 
1828, Clearwater) 

5-7. Society for Experimental Stress 
Analysis, spring natl. meeting, Denver, 
Colo. (D. H. Fietz, 70 Kalamath St., 
Denver 4) 

5-8. Programmed Instruction, 3rd natl. 
conv., Philadelphia, Pa. (H. M. Shafer, 
Graduate School of Education, Univ. of 
Pennsylvania, Philadelphia 19104) 

5-8. Pulp and Paper Instrumentation, 
6th intern. symp., Instrument Soc. of 
America, Green Bay, Wis. (ISA, 530 
William Penn Place, Pittsburgh 19, Pa.) 

5-8. Virginia Acad. of Science, Rich- 
mond. (R. C. Berry, The Academy, P.O. 
Box 8203, Richmond) 

5-9. Laboratory Medicine, congr.. Ger- 
man Soc. of Specialists for Diagnostic 
Laboratories, Bad Kissingen. (W. Albath, 
8700 Wurzburg, Katharinengasse 3, Ger- 
many) 

6-7. Conference of Biological Editors, 
Philadelphia, Pa. (R. E. Gordon, Dept. 
of Biology, Univ. of Notre Dame, Notre 
Dame, Ind.) 

6-7. Cellulose, 5th conf., State Univ. 
of New York, Syracuse. (Cellulose Re- 
search Inst., State Univ. College of Fores- 
try, Syracuse Univ., Syracuse 13210) 
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6-7. Cellulose, 5th conf., State Univ. 
of New York, Syracuse. (Cellulose Re- 
search Inst., State Univ. College of Fores- 
try, Syracuse Univ., Syracuse 13210) 
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