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Report from

BELL
LABORATORIES

New type of microscopy
reveals internal structures of crystals

Bell Telephone Laboratories
scientists have developed a
new type of microscopy that
uses a beam of electrons as a
probe to investigate the
structures of semiconductor
crystals. Unlike other elec-
tron-probe arrangements or
the electron microscope,
which are limited to studies
of surfaces or very thin

layers, the new system is
used to reveal features with-
in the body of the semicon-
ductor.

As shown in the drawing
below, crystal defects are
not probed directly by the
electron beam. Instead, the
secondary charge carriers
created by the beam are
used, in effect, to project an

image of each imperfection
onto the plane of a pn junc-
tion. This image is then re-
produced on a cathode-ray
tube. The process is nonde-
structive of the crystal, usu-
ally does not require special
treatment of the crystal sur-
faces, and has a resolving
power higher than that of
optical microscopes.

This new type of micro-
scopy reveals both surface
and internal structure and
allows separate identifica-
tion of each. It has proved
useful in studying crystal
defects that may degrade the
performance of semiconduc-
tor diodes and is also lead-
ing to greater understand-
ing of crystalline structures.

- SCANNING BEAM - CURRENT
OF ELECTRONS .
———
l.'l n
CRYSTAL LAYER

DEFECT

Mechanism of new type of microscopy developed at Bell Telephone
Lahoratories: Beam of electrons is directed onto surface of semicon-
ductor crystal containing pn junction and penetrates crystal a short
distance (vertical distance here is exaggerated). Beam creates a “cloud”
of secondary electron-hole pairs, indicated by the semicircle of dots.
Normally the created charge carriers are collected by the pn junction,
giving rise to diode current. If the beam is swept across a crystal defect,
however, the diode current drops, apparently because the tendency for
electrons and holes to recombine is heightened in the vicinity of the
defect. Thus the defect casts a ‘“shadow’” on the pn junction. The
surface of the crystal is scanned by the electron beam in a series of
lines, TV-fashion. The varying diode current, displayed on the face of
a cathode-ray tube, resuits in “pictures’ of the defects in the vicinity
of a junction. In such pictures (right) the crystal defects appear as
dark lines or regions.

Photomicrograph produced on face of cathode-ray
tube by new technique. Dark lines show regions of
crystal imperfections resulting from strain intro-
duced by diffusing phosphorus into surface of
silicon. (620X magnification.)

Large dark areas are regions of crystal damage
caused by mechanical indentations in surface of
silicon. Heat treatment relieved strain and caused
edge dislocations, seen here as radiating lines or arc
segments, to move outward from strained region.
(800X magnification.)

, Bell Telephone Lahoratories

v Research and Development Unit of the Bell System



New path to pathology study

Take steps to bring your research lab up to date with an NBCo exclusive:
Puromycin Aminonucleoside . . . effective antitumor, antiparasite and
antitrypanosome agent. An important new tool in research of
renal pathology. Aminonucleoside-has been proven effec-
tive against mammary adenocarcinoma in mice.
Toxic activity against toxoplasma gondic
in tissue culture has been demonstrated.
In . this case, aminonucleoside
caused total disintegration of
the intracellular parasites
without disintegra-
tion of the
host cells.

Daily subcutaneous administration
of aminonucleoside in rats resulted in
nephrotic pathology closely resembling the
nephrotic syndrome in children. Alterations of
enzymatic activity in kidney tissue were also demon-
strated in the course of aminonucleoside nephrosis. You can
secure Puromycin Aminonucleoside only from NBCo. The anti-
biotic Puromycin Dihydrochloride is also available. This biochemical,
though exhibiting properties similar to those of the aminonucleoside, is
somewhat more active in the inhibition of purine and/or protein synthesis.
In experiments with E. coli, for example, the final condensation of activated
amino acids to peptides was prevented.

To order puromycin in either form,
phone collect. 216-662-0212 (USA only). NBCo
guarantees shipment within 60 minutes of your call. One day
delivery anywhere in the continental United States: 80 hours any-
where in the world. Send for our free catalog containing more than
3000 items and our technical brochure listing a complete survey
and bibliography of the work done on puromycin.

PRICE SCHEDULE FOR PUROMYCIN AMINONUCLEOSIDE:

25 mg. ampule . . . . . . . . . ... $14.90
100 mg. ampule . . . . . . . . . . . . 5350
500 mg. ampule . . . . . . . . . . 255.00
1 gram bottle . e e . . 490.00

These products are offered for chemical and
investigational use only.

NUTRITIONAL
BIOCHEMICALS
CORPORATION

21010 Miles Avenue
Cleveland, Ohio 44128 U.S.A,
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Sand dunes on St. Paul Island, Alaska,
from an altitude of 400 meters.
island, a member of the Pribilof group,
lies near the southwestern edge of the
continental shelf extending between
Alaska and Siberia. Because of its lo-
cation the island can provide a record,
as to time and environment, of former
land connections between Asia and
North America. See page 343. [Victor
B. Scheffer and Karl W. Kenyon, U.S.

Department of the Interior, Seattle,
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'MP Tandem Test Facility at High Voltage Engineering Corporation.
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New opportunity for

heavy element research:

Uranium ions

to 200 MeV by
HVEC Emperor Tandem

Uranium ions have been accelerated
to record-high energies exceeding 200
MeV during heavy-ion performance
tests of the first completely assembled
Model MP “Emperor’ Tandem. The
tests were carried out at HVEC's MP
Tandem Test Facility at Burlington.

Calculations indicate that uranium ions
at the energies achieved can create
coulomb excitation in the nucleus of
stationary uranium atoms. This is the
first instance of uranium ion accelera-
tion to energy levels sufficiently high
for bombardment and examination of
the nuclei of even the heaviest naturally
occurring elements.

The MP heavy-ion performance tests
were initial. We believe that further
optimization of the system will allow
demonstration of the machine’s capa-
bility to accelerate uranium ion beams
to energies of several hundred MeV ...
and the possibility of causing other
interactions, including nuclear fission.

Such significant achievements are
opening up entirely new fields of heavy
element research . .. and offer the
promising prospect that, with the Tan-

dem Van de Graaff, nuclear scientists
will soon be free to choose any spe-
cific pair of nuclei from among the mul-
titude of possible pairs for controlled
collisions and precise experimental
examination.

Seven MP Tandems have already been
ordered from HVEC. Five are now being
installed. They will join the more than
30 Tandem Van de Graaffs now
engaged in important research through-
out the world. This wide acceptance of
the Tandem as a basic tool for nuclear
research is due to its inherent preci-
sion, versatility and ease of particle
choice for nuclear experimentation.
The MP Tandem is the most recent
embodiment of the Tandem concept.
It offers, for the first time, a proven and
comprehensive approach to heavy ele-
ment research.

A new booklet describing the MP heavy-
ion performance tests contains a num-
ber of very interesting photomicro-
graphs of recorded particle tracks. For
a free copy and detailed information
about HVEC particle accelerator sys-
tems and components, write to our
offices at Burlington, Massachusetts or
Amersfoort, The Netherlands.

HIGH VOLTAGE
ENGINEERING
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500X photomicrograph of uranium ions
accelerated by MP Tandem striking
photographic emulsion plate at 10
degree incidence. Note frequent col-
lisions with atomic nuclei in emulsion.

¥

MP Tandem accelerator being instal-
led at Yale University has accelerated
proton beams of 20 microamperes in
the range from 10 to over 20 MeV.
Acceptance tests are now in progress.

MP Tandem accelerator being instal-
led at Atomic Energy of Canada Ltd.
Chalk River Laboratories achieved 15
MV terminal voltage during initial
test of the electrostatic structure.
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1Xodalk reports on:

a shortened wait for x-rays and the possible consequences . . . electron microscopists’ grade
of s-collidine . . . better images from temperature differences

A quick look inside

We are introducing to hospitals and radiologists —physicians
who counsel other physicians through diagnosis by x-rays—a
processing system which delivers a finished dry radiograph in
90 seconds. In order to make the system work with due regard
for current informed opinion on the minimizing of radiation
dosage, it has been necessary to develop along with the proc-
essor its own brand of film and of chemicals that work unseen
inside. There our part ends.

We, along with the rest of the lay world, are free to wonder,
however. Ever-growing throngs of human beings deserve and
demand the best in health services from a force of physicians

and technicians that is unable to expand at the same rate as the
demand. Everybody knows all about “waiting for the x-rays.”
Not everybody knows that a few years ago we cut the mini-
mum waiting time to seven minutes. Now that we have cut it
to 90 seconds, the information that the radiologist has trained
himself for long years to see in the radiograph can be available
in a small fraction of the average total time needed to perform
a surgical or other medical procedure. Can this new factor
lead, apart from faster throughput, to desirable changes in the
procedures themselves? Ask the doctor.
On second thought, better not. He’s too busy.

Complaints invited

One of the nationwide laboratory-supply houses that main-
tain local stocks of EASTMAN Organic Chemicals for its cus-
tomers has had to absorb a talking-to from one of them. An
electron microscopist, the gentleman had found EASTMAN
4815, 2,4,6-Trimethylpyridine, a pain in the neck for his pur-
pose. In hanging a pair of quotation marks around “pure” as
applied to EASTMAN 4815, he admitted that the word has prac-
tical meaning only with respect to purpose.

For purposes other than the electron microscopists’, rem-
nants of lutidine, picoline, and unmethylated pyridine appear
to do too little harm to be worth the price of clearing them out.
(Apparently our competitors had reached the same conclu-
sion.) Not so when the s-collidine, as the electron microscopists
designate the compound, is used by them to replace their old,

poor-keeping, pH-restricted veronal-acetate buffer for cyto-
logical fixing of tissues by osmium tetroxide.

Certain preparative methods and tests are available to
produce a grade of s-collidine sufficiently pure to form no oily
complexes with osmium tetroxide. According to the man who
raised the hue and cry, a grade of this purity won’t join forces
with the osmium for a destructive series of events in oxidation
and reduction. Thanks to his plaint, this grade is now offered
as EASTMAN X4815. Users who don’t need that much purity
can still save money by omitting the “X.”

The source of EASTMAN Organic Chemicals is Distillation Products
Industries, Rochester, N. Y. 14603 (Division of Eastman Kodak Com-
pany). The price of EASTMAN X4815 from the source is $17.95 for 25

grams. Backtalk to the source can often help you and your colleagues.
Price subject to change without notice.

Shall we sharpen up the cool world?

At this particular junc-
ture in technological his-
tory something ought
probably to be done to
sharpen up the infrared
images that lenses can
form from temperature
differences they see in the
world, even the pretty
cool world. If you think
this is desirable and have
strong enough reasons to
participate, we suggest
you arrange for the nec-
essary talent in geometri-
cal optical design, with
or withoutaccompanying
computer software, and
we’ll furnish the refrac-
tive index data about the
Kopak IRTRAN Optical
Materials that now per-
mit realistic planning
along these lines. These
polycrystalline media all
have mechanical, ther-
mal, and solubility prop-
erties that allow them to
be worked with little or
no modification of the
very familiar optical shop
practices. By comparison
with other infrared-trans-
mitting media, heat of
their own dims them less.

284

On top of such considerable virtues we can now pile fuel for
the computations, thanks to refractive-index extrapolation
formulae on which one of the more learned men we ever em-
ployed put years of thought before his recent retirement to the
grove of Academe. Now it becomes possible to decide, for
example, that 8u and 14 will be brought to a common focus
and focal length and that a century of mathematizing about
spherical aberration, coma, astigmatism, field curvature, and
distortion will be put to work making a decent picture 30°
across.

If “decent” means diffraction-limited, the criterion is obvi-
ously a little easier on the lens designer working at 11u than at
0.6, where visual telescopes work and where one achroma-
tizes by bringing together the blue and the red, as in the new-
fangled lenses that London opticians began offering in the
time of Napoleon.

Our own lens designers are too busy at the moment to do any de-
signing for you, but their chief would doubtless enjoy dictating a letter
of broad, general counsel on what to read to get going. To make
contact, write Eastman Kodak Company, Special Products, Apparatus
and Optical Division, Rochester, N. Y. 14650. If all you need to get
going are the computed indices for the IRTRAN materials, congratu-
lations!

This is another advertisement where
Eastman Kodak Company probes at random
for mutual interests and occasionally
a little revenuve from those whose work

has something to do with science

SCIENCE, VOL. 152



When Purity
is Essential

Why

not go
first

class?

If your work requires high purity gases,

why not use the best? Matheson Research Grade
gases are the purest available. They are now

supplied in our new ICC-approved high pressure
cylinder that is far safer and more convenient

than the so-called throw-away kind. Equipped with
Standard CGA Connections. No deposit, no demurrage.

Ordinary Regulators Contaminate. Our No. 18 and 19
regulators were specially designed for high

purity and Research Grade gas service. They have
diffusion resistant metal diaphragms to prevent

the contamination that often occurs with

ordinary ‘‘welding type' regulators.

They are equipped for direct attachment to cylinders
with provisions for options on outlet connections.

Use A Good Valve. It's surprising how many
researchers are using common needle valves.

Our chromed brass 939 BT packless control valve
attaches directly to the cylinder, provides

positive seating, eliminates leakage. No “'O"

rings or packing to create diffusion problems.

For further information on our Research Grade

gases and handling equipment, write for

Matheson Catalog 25. We invite you to consult our
Engineering Department concerning the design of high
purity gas systems or other compressed gas problems.
P.O. Box 85, East Rutherford, New Jersey

Plants in East Rutherford, N. J.; Joliet, lll.; La Porte, Texas,

Morrow, Ga.; Newark, Calif. / Matheson of Canada, Whitby, Ont.

X MATHESDON

MATHESON
RESEARCH GRADE
NEON

less
less
less
less
Pioxide less

1
i

j' Methane) 1less
‘nt

ities detected, other than those i

o a2

No. 939 BT Valve

No. 18 Regulator

No. 19 Regulator

7 is equipped with C G A valve outlet
THE MATHESDN COMPANY,

* IOLIET, ILL. » NEWARK, CAL. * LA PORTE, TEL *
MATHESON OF CANADA, LTD,, WHITBY, ONT.
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J.1. Baker

New ways
to cut your
specialty
gas costs

J. T. Baker's money-saving
Specialty Gas Program
includes a new line of over
100 Specialty gases. The
new program saves you
money by eliminating gas
cylinder deposits and
records, and lowering rent
and freight charges. These
savings are the result of
new no-deposit cylinders
with greater payload-petr-
weight and a new billing
system that frees you from
the books and leaves the
record-keeping to us. You
can get all the facts about
these benefits in our new
Specialty Gas Catalog.
(See coupon.)

New line
of more
than
5,000
lab
organics

J.T. Baker introduced
2,000 new organics in '64
—~3,000 more in '65. To
make the line most helpfu!
to you we have included
interesting groups of
C4-Cy olefins, C5-Cy
alkanols and alkenols, new
amines, and intriguing
heterocyclics and
saturated alicyclic
compounds.

And we innovated
improved cataloging «=
extensive cross references,
systemized nomenclature,
and an empirical formula
index to help you quickly
locate the compound you
want.

And no matter which Baker
organic you order, you'll
find it informatively
labeled, and available in
one of three purity grades
to assure the quality best
suited to your particular
application,

A New
Concept—
the
BATCH
Number

The J. T. Baker BATCH
Directory is an easy tool
to help find the organic
compound of interest to
you.

Almost as fast as you can
flip the pages you can
establish (1) what
members of a class of
structures are offered,

(2) what substitution
products of a structure are
listed, and (3) what
isomers or homologs of a
structure are offered—
from among the more than
5,000 compounds of
carbonin J, T. Baker's
new Laboratory Chemicals
Catalog 660,

And now three special
BATCH Directories cover
compounds of each of the
halogens, hydroxy
compounds, and cyclic
nitrogen compounds
included in J. T. Baker's
expanding line of organic
laboratory chemicals.
(Togetcopiesof J. T.
Baker BATCH Directories,
use the coupon).
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J.T. Baker Ghemical Go.

Phillipsburg, New Jersey

New
products
for lab

For free copies of Baker's BATCH Directories, Catalog 660, Specialty Gas Catalog, and data
sheets, simply place an *X"' next to the item you want — check them all if you wish.

use I J. T. Baker BATCH Directories O Specialty Gas Catalog
O Catalog 660 — source for aimost O] Data Sheets on lon Test Papers
Afirst from J. T. Bakeris a 6000 lab chemicals and Chromatographic Aluminum Oxides
group of me.tal ion test papers Name
that conveniently and Compan
selectively detect over 30 Y
metal ions. These test papers Street Address
are especially helpful in field City State Zip

'....0'.'.“..‘..00.‘0.0.....00..0.0
00000000000 200000000000 0000 00000040

tests where you don't have a
variety of shelf reagents
handy. Still another
innovation at Bakeris a new
group of chromatographic
aluminas (Brockmann Grade
I)—acid, basic, and neutral—
manufactured to guarantee
you purity and performance.
(To get data sheets, use the
coupon.)

0 00080000000 00000000000 0000 0000000000000 000 0000000000000 0 00 0sstssectcvoce

J. T. Baker now offers you
new 99+ 9% purity solvents
—each supplied with an
actual gas chromatogram,
lot analysis, and ultraviolet
absorption curve—for special
uses and instrumental
analysis.

on




A CHOICE LIST OF NEW BOOKS
IN SCIENCE AND MEDICINE

Watch for These New Books Now in Press . . .

] ONE WORLD OF SCIENCE: Personal Visits to Men of 0 ANTIFERTILITY COMPOUNDS IN THE MALE

Research in Many Lands by Warren Andrew, [ndiana
Univ., Indianapolis. June ’66, about 326 pp., about
39 il., (Amer. Lec. History of Medicine and Science
edited by Wiktor W. Nowinski)

BIOLOGICAL MECHANISMS OF AGING by Howard
J. Curtis, Brookhaven National Laboratory, Upton,
N. Y. March ’66, 148 pp., 22 il.,, (Amer. Lec. Living
Chemistry edited by I. Newton Kugelmass), $6.50

[J WORLD ERADICATION OF INFECTIOUS DIS-

EASES by E. Harold Hinman, Jefferson Medical Col-
lege, Philadelphia. April ’66, about 216 pp., 4 il, 5
tables, (Amer. Lec. Living Chemistry)

AND FEMALE: Development, Actions and Applica-
tions of Chemicals Affecting the Reproductive Processes
of Animals, Insects and Man by Harold Jackson, Medi-
cal Research Council, London. March 66, 232 pp.,
151 il, 19 tables, (Amer. Lec. Living Chemistry), $8.75

[J THE BIOLOGIC BASIS OF SCHIZOPHRENIA by

Jon I.. Karlsson, Univ. of California, San Francisco.
March 66, 100 pp. (7 x 10), 21 il,, 7 tables, $4.75

[0 EXPERIMENTAL PARAPSYCHOLOGY: A Review

and Interpretation With a Comprehensive Bibliography
by K. Ramakrishna Rao, Duke Univ., Durham, N. C.
March 66, about 414 pp.

14 Other Recent Publications That Belong in Your Science Library

[J ROCKY MOUNTAIN SPOTTED FEVER by
Jerry K. Aikawa, Univ. of Colorado, Denver. Jan.
66, 156 pp., 23 il., $7.50

[7] PESTICIDES IN CLINICAL PRACTICE: Iden-
tification, Pharmacology, and Therapeutics by
Royal L. Brown, Riverside, Calif. March ’66,
504 pp., $15.75

[J THE CHEMISTRY AND THERAPY OF IN-
DUSTRIAL PULMONARY DISEASES by R. C.
Browne, University of Newcastle upon Tyne, Eng-
land. Jan. ’66, 144 pp., 8 il., (Amer. Lec. Living
Chemistry), $6.50

[] MIRACLES OF THE MIND: An Introduction
to Parapsychology by Simeon Edmunds, Isle of
Wight, England. 65, 216 pp., 6 il., $7.75

[7 THE TRAVELER’S HEALTH GUIDE by B. H.
Kean, Cornell Univ., New York City, and Harold
A. Tucker, Pago Pago, American Samoa. 65, 236
pp., 8 il., $4.95

7 PROTOZOOLOGY (5:th FEd.) by Richard R.
Kudo, Visiting Professor of Zoology, Southern
Hlinois University, Carbondale. March '66, 1,184
pp., 2,291 il. in 388 figures (8 plates in full
color), 10 tables, $15.75

] OUTLINE OF MYCOLOGY (2nd Ed.) by M.
Langeron. Revised by R. Vanbreuseghem. Trans-
lated by J. Wilkinson, Exeter, England. ’65, 432
pp., 402 il., $16.50

] THE WAKING BRAIN (2nd Ed., 3rd Ptg.) by
H. W. Magoun, Univ. of Calif., Los Angeles. ’65,
196 pp., 158 il,, $7.75

[T SURGICAL APPLICATIONS OF LASER by

Paul Edward McGuff, Laser Medical Research
Foundation, Boston. Jan. 66, 224 pp., 70 il., 56
tables, $10.50

MENTAL HEALTH FOR STUDENTS: A Guide
for Adjusting to College by Arthur G. Nikelly,
Univ. of Illinois Health Service, Urbana. Feb. ’66,
224 pp., $7.50

EMOTIONS AND THE JOB by S. G. Rogg and
C. A. D’Alonzo, both of E. I. du Pont de
Nemours and Company, Wilmington, Del. ’65,
208 pp., 18 il., 7 charts, 12 tables, $6.75

THE COLOR ATLAS OF INTESTINAL PARA-
SITES (2nd Ptg.) by Francis M. Spencer, San
Angelo Medical and Surgical Clinic, Texas, and
Lee 8. Monroe, Scripps Clinic and Research
Foundation, La Jolla, Calif. Jan. 66, 160 pp.,
260 il. (232 in full color), $9.50

PHYSICIAN-GENERALS IN THE CIVIL WAR:
A Study in Nineteenth Mid-Century American
Medicine by Paul E. Steiner, University of Penn-
sylvania, Philadelphia. March 66, 216 pp., 33 il,,
6 tables, $8.00

PREDICTION OF RESPONSE TO PHARMA-
COTHERAYY by J. R. Wittenborn, Rutgers—
The State University, New Brunswick, and Philip
R. A. May, University of California at Los
Angeles. (10 Contributors) Jan. ’66, 244 pp.,
14 il., 19 tables, $10.00

CHARLES ¢ THOMAS o PUBLISHER o7 &= SPRINGFIELD o ILLINOIS « US.A.
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Interested in a stainless-
steel Constant
Circulator

Lauda Model K-2, for
Temperatures up to 150°C—
accurate to =0.01°,

15 APRIL 1966

All stainless-steel
system—pump,
cooling coils,
circulating coils,
reservoir tank, and
heater—everything
that comes into
contact with the
liquid—is all
stainless steel.

Drain valve—
lets you empty the
bath without
tipping and pouring the
entire instrument.

+330°C

FOR THE WIDEST RANGE OF
(s ropenrone sowo. — 125 C

Flow-control Valve
—permits manual
regulation of rate
of liquid circulation
from zero fo
maximum pumping
capacity (22
gallons per minute).

For further information write: Lauda, Division of Brinkmann Instruments, Inc., Cantiague Road, Westbury, L. I., New York 11590 (Dept. A)
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d Ghecklist of harper & row DoOkS

N PHYSICS

ELECTROMAGNETISM AND RELATIVITY: Edward P. Ney, University
of Minnesota. 147 pages, paper, $4.75

PRINCIPLES OF MAGNETIC RESONANCE: With Examples from Solid
State Physics. Charles P. Slichter, University of llinois. 246 pages,
$9.00

THE THEORY OF MAGNETISM: An Introduction to the Study of Co-
operative Phenomena. Daniel C. Mattis, Yeshiva University. 303
pages, $11.50

MAGNETIC THIN FILMS: Ronald F. Socho, University of California,
Davis. 316 pages, $11.75

A COURSE OF MATHEMATICS FOR PHYSICISTS: P. Dennery, Faculty
of Sciences, The University, Paris-Orsay & A. Krzywicki, Faculty of
Sciences, The University, Paris-Orsay and Ecole Polytechnique, Paris.
In press.

SOLID STATE AND SEMICONDUCTOR PHYSICS: John P. McKelvey,
Pennsylvania State University. In Press.

FUNDAMENTALS OF ELECTRONICS, VOLUME I: George E. Owen,
Johns Hopkins University & P. W. Keaton, Los Alamos Scientific Labo-
ratory. In Press.

The above volumes are in Harper’s Physics Series, Frederick Seitz, Editor

M CHEMISTRY

SOME ASPECTS OF CRYSTAL FIELD THEORY: Thomas M. Dunn, Uni-
versity of Michigan, Donald S. McClure, University of Chicago, &
Ralph G. Pearson, Northwestern University. 115 pages, cloth: $6.00,
paper: $3.95

INTRODUCTION TO MAGNETIC RESONANCE: Alan Carrington, Uni-
versity of Cambridge and Fellow of Downing College & Andrew
MclLachlan, California Institute of Technology. In press.

CHEMICAL EQUILIBRIUM: Allen J. Bard, University of Texas. In press,

The above volumes are in Harper’s Chemistry Series,
under the editorship of Stuart Alan Rice

B ELECTRICAL ENGINEERING

INTRODUCTORY NETWORK THEORY: Amar G. Bose & Kenneth
Stevens, Massachusetts Institute of Technology. 357 pages, $9.75

N GEOLOGY

GENERAL COLLEGE GEOLOGY: A. }. Eardley, University of Utah. 499
double-column pages, $9.25

THE EARTH SCIENCES: Arthur N. Strahler, Columbia University. 681
double-column pages, $10.50

FUNDAMENTALS OF GEOLOGY: John ]J. W. Rogers & John A. S.
Adams, Rice University. 425 pages, $9.75

GEOLOGICAL DATA PROCESSING: Using FORTRAN [V. F. G. Smith,
University of Toronto. 284 pages, $14.00. Ready May 16.

The above volumes are in Harper’s Geoscience Series, Carey Croneis, Editor

N BIOLOGY

A HISTORY OF GENETICS:* A. H. Sturtevant, California Institute of
Technology. 165 pages, $5.50

*The first volume in Modern Perspectives in Biology—A series of books in
Genetics, Developmental Biology, and Molecular Biology. Under the editor-
ship of Herschel L. Roman, University of Washington (Genetics); Eugene Bell,
Massachusetts Institute of Technology (Developmental Biology); and Harlyn
O. Halvorson, University of Wisconsin (Molecular Biology).

BIOLOGICAL CHEMISTRY: Henry R. Mahler & Fugene H. Cordes,
Indiana University. Ready June 30.

PROCEDURES IN NUCLEIC ACID RESEARCH: G. L. Cantoni & David
R. Davies, National Institutes of Health. 667 pages. $25.00
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MOLECULAR AND CELLULAR ASPECTS OF DEVELOPMENT: Eugene
Bell, Massachusetts Institute of Technology. 525 pages, $10.75

SPORES: Their Dormancy and Germination. Alfred S. Sussman, Uni-
versity of Michigan & Harlyn O. Halvorson, University of Wisconsin.
356 pages, $14.00. Ready May 16.

THE EFFECTS OF INBREEDING ON JAPANESE CHILDREN: William J.
Schull & James V. Neel, University of Michigan. 419 pages, $15.00

ECOLOGY AND FIELD BIOLOGY: Robert L. Smith, West Virginia Uni-
versity. 687 pages, $12.75

N MATHEMATICS

UNIVERSAL ALGEBRA: P, M. Cohn, University of London. 333 pages,
$9.75

ABELIAN CATEGORIES: An Introduction to the Theory of Functors.
Peter Freyd, University of Pennsylvania. 164 pages, $7.00

CALCULUS OF SEVERAL VARIABLES: Casper Goffman, Purdue Uni-
versity, 182 pages, $7.00

INTRODUCTION TO REAL ANALYSIS: Casper Goffman. In press.

INTRODUCTORY NUMERICAL ANALYSIS OF ELLIPTIC BOUNDARY
VALUE PROBLEMS: Donald Greenspan, Mathematics Research Center,
U.S. Army, University of Wisconsin. 164 pages, $7.00

INTRODUCTION TO ALGEBRA: Donald J. Lewis, University of Michi-
gan. 318 pages, $8.50

FOUNDATIONS OF ALGEBRA AND ANALYSIS: An Elementary Ap-
proach. Anthony R. Lovaglia & Gerald C. Preston, San Jose State Col-
lege. 516 pages, $8.95

CONCEPTS OF CALCULUS: A. H. Lightstone, Queens University. 489
pages, $8.75

CONCEPTS OF CALCULUS [i1: A. H. Lightstone. 496 pages, $8.75.
Ready May 13.

SYMBOLIC LOGIC AND THE REAL NUMBER SYSTEM: An Introduction
to the Foundations of Number Systems. A. H. Lightstone. 225 pages,
$7.50

ARITHMETICAL ALGEBRAIC GEOMETRY: Proceedings of a Confer-
ence Held at Purdue University, December 5-7, 1963, O. F. G. Schil-
ling, Editor. 650 pages, $6.50

The above volumes are in Harper’s Series in Modern Mathematics,
1. N. Herstein and Gian-Carlo Rota, Editors

B PSYCHOLOGY

READINGS IN THE STUDY OF VISUALLY PERCEIVED MOVEMENT:*
Irwin M. Spigel, University of Toronto. 356 pages, paper, $6.95

SECONDARY REINFORCEMENT: Selected Experiments.** Edward L.
Wike, University of Kansas. 516 pages, $13.75

HUMAN BRAIN AND PSYCHOLOGICAL PROCESSES:** A. R. lLuria,
Moscow University. 595 pages, $14.50. Ready June 15.

ADAPTATION-LEVEL THEORY: An Experimental and Systematic Ap-
proach to Behavior.** Harry Helson, Kansas State University, 732
pages, $10.75

PERSONALITY AND TEMPERAMENT:** Solomon Diamond, Los
Angeles State College. 463 pages, $7.50

*In Harper’s Physiological Psychology Series,
under the editorship of H. Philip Zeigler
**Under the editorship of Gardner Murphy and Wayne Holtzman

narper & row, publishers
49 east 331 st, n.y. 10016
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What's (he

best replacement
[or @ Beckman
glecirode?

Another
Beckman
glecirode.

Only Beckman quality can replace
Beckman quality. Substitutes fall
short. With every Beckman electrode
you get over 30 years of technologi-
cal development. You get a choice
of over 100 different electrodes in
stock for immediate shipment.
You get superior, more reliable
performance from any pH meter
for measurements of pH, ORP, or
specific ions.

It’s easy to order Beckman
electrodes. Just call your nearest
Beckman Sales Office and order
from your comprehensive Beckman
Electrode Catalog. To obtain a copy
of this catalog, request Data File
LpH 266.

Choose a Beckman electrode first
...choose one again. You’d be
settling for less with any other.

[SP-Ye] 303 =12 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA » 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLEN-
ROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON
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national Commission on Zoological
Nomenclature, which has been in exis-
tence for over half a century. Each
code provides criteria for the naming
of organisms within its field.

A basic criterion is the law of priori-
ty: the oldest name applied to a plant
or animal, with a description, and
usually also with technical illustrations,
is the valid name. To interpret the
name correctly, one must refer to the
original description. It provides a basis
for all subsequent study. There should
therefore be no restriction on the use
of the original description. Subsequent
descriptions, as well as taxonomic keys
(by which certain plants or animals
may be distinguished from one an-
other), should also be regarded as in
the public domain. The new copyright
law should make clear that copyright
does not extend to any taxonomic de-
scription, key, or figure, of a plant or
animal.

R. L. USINGER
Division of Entomology and
Acarology, University of California,
Berkeley 94720

W. I. FOLLETT
Department of Ichthyology,
California Academy of Sciences,
San Francisco 94118

NSF: Initiative in National Policy

Greenberg’s discussion of a House
subcommittee’s report on the National
Science Foundation (“Daddario study
says NSF should be in the forefront
of policymaking,” News and Com-
ment, 14 Jan.) brings into focus what
to me is the most remarkable feature
of NSF funds: their availability to
those who wish to test hypotheses
previously untested or misinterpreted
but still worthy of further study. NSF
is a reserve that can be drawn on by
those whose minds are open to the
multitude of physical and biological
systems yet to be explored. It is a
monument to the belief that one should
not have to be born rich in order to
engage in learned pursuits of one’s
own choosing that further man’s
knowledge and welfare. The soundness
of this philosophy has already been
demonstrated. We need now to safe-
guard its future. The fact that the dis-
tribution of funds differs markedly
from ancestral custom need not be
alarming. We can be confident that
better use of the funds will be made
by allocating them to creative men

who come forward with proposals than
by the age-old system under which a
few persons decide how funds should
be spent and then search for someone
to pursue that course.

At present scientists seem to be in
a very favorable position of trust. . . .
As NSF now stands, it is a tribute
to both science and management. It
demonstrates to the researcher that his
course is acceptable to his fellow men,
and to managerial authority that sci-
entists have confidence that their needs
will be met in the general economy.
For these reasons it is to be hoped
that NSF will not be required to enter
the competitive political arena.

CurTIis H. DEARBORN
Alaska Agricultural Experiment
Station, University of Alaska, Palmer

Commenting on the Daddario sub-
committee’s recommendation that the
National Science Foundation take great-
er inijtiative in the determination of na-
tional science policy, Abelson (4 Feb.,
p. 521) says that “science policy cannot
be made without reference to national
goals,” that these are established by
politicians, and that ‘“if politicians wish
to have a sharper formulation of policy
they must provide a more clear-cut de-
scription of the goals and of the rela-
tive priorities.”

It is easy to confuse national plans
with national goals.

National goals should arise in the
consensus of the population, not in the
mind of a politician. If later his
speeches seek to articulate a public de-
sire as a means to re-election, this is
not the establishment by the politician
of a national goal. For example, equal-
ity of opportunity is emerging as a na-
tional goal. So is a pollution-free en-
vironment. Such desires emerge slowly,
are difficult to realize, and frequently
entail heavy demands on the scientific
community, however slow it may be to
respond.

The defense industry has an attitude
with legitimate roots which dictates
passive waiting for government to state
the requirements before the industry
will open a major campaign. I sense
this attitude in Abelson’s characteriza-
tion of scientists. And yet the scientific
community should be able to identify
and promote some worthy national
goals with success at least comparable
to that of the radio industry in foisting
color television on the consuming pub-
lic. In short, I don’t view with alarm;
I call for accepting responsibility.

Finally, Abelson says that because
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THE NEW
ADAMS

and VALVE

—an automatic pipetting device
for delivering predetermined
quantities of liquid repeatedly—
without resetting or remeasuring!

The Adams Aupette saves time by eliminating the tedious
task of measuring the individual quantity for each deliv-
ery. It is ideally suited for research, clinical and classroom
laboratories. The Adams Aupette provides:

CONVENIENCE
Easy, one hand operation.

SAFETY

No danger of contamination,—eliminates mouth suction.

ACCURACY
Accurate to =1.5% ;—micrometer adjustment allows for
accurate, precise setting.

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

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

NEW ADAMS AUPETTE VALVE'

Primes fast and easy every time!

Operates on an exclusive flap valve principle. The pressure
of the liquid being pipetted causes the flaps to open and
close as required. Prevents back flow. No moving parts to
stick.

The Adams Aupette Valve is made of durable, inert, tem-
perature-resistant plastic. It is available separately and
may be used wherever a reliable two-way valve is required.

The Adams Aupette and Valve are available from your
dealer *Pat, tPat. Pend
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New
instrument
measures
voltages of

standard cells

Voltage of standard
cell can be read
reliably to 0.1V
through in-line
windows

No computations...no watching
two meters at once...no switching
leads...no guessing about the final
digit.

Instead, after L&N’s new 7565
Standard Cell Comparator is set up
and standardized, voltages of stand-
ard cells can be found as fast as
four dials can be sequenced to the
null point.

Readout is direct, thermals are
“tuned out,” and accuracy depends
mostly on your reference cell.

In this new Comparator, twin
Kelvin-Varley circuits provide the
voltage stability and low output
resistance needed for optimum
detector sensitivity.

The comparator is available for
benchtop or 19”-rack mounting;
also in a facility console with null
detector and auxiliary cell. Full de-
tails on Data Sheet A11.1131 from
your nearby L&N office or from
4963 Stenton Avenue, Philadelphia,
Pa. 19144,

E LEEDS & NORTHRUP
Pioneers in Precision
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the national goal of winning the war
was clear and persistent, “[scientific]
accomplishments during the war were
unprecedented, and they have not been
matched since, in rate or quality.”
I wonder if they are not matched by—
for example—the intercontinental bal-
listic missile, DNA, polio vaccine, the
Rangers, Mariner IV, Early Bird, the
jet transport, and all the other achieve-
ments our colleagues could add to the
list.

RoBERT K. WEAD
22361 Kittridge Street,
Canoga Park, California 91304

Evolution of Hairlessness in Man

Most of the remarks made by Baker,
Kraft, and Fentress (Letters, 25 Feb.,
p- 935) seem to me to be interesting
extensions of various lines of thought
suggested by my essay on “The ethical
basis of science” (3 Dec., p. 1254).
The unabridged essay contained in the
book from which the article derived
may offer other extensions and possibly
clarification of some moot points.

I must take exception, however, to
Baker’s comment on my “rather
Lamarckian statement connecting the
‘loss of certain unnecessary structures,
such as bodily hair, once clothing was
invented.” ” There is nothing whatever
Lamarckian about the statement. It
would be “Lamarckian” only if I had
said or implied that the needs or de-
sires of the human being had led to
the inheritance of a trait. Natural se-
lection is required to maintain every
functioning, necessary feature at a func-
tioning level. Whenever, by change of
environment, a once useful structure
becomes useless, the prevalent nature
of mutation will lead progressively to
its reduction or deterioration. That is
to say, it is by mutration in the absence
of natural selection that functionless
structures become reduced, then vesti-
gial, and finally disappear altogether.
No geneticist or evolutionist to my
knowledge would propose any Lamarc-
kian explanation for the disappearance
of useless structures. The wings of all
the now wingless insects of Kerguelen
have presumably been lost solely by
natural selection in an environment
where wings were not only useless but
a positive handicap. Eyes in cave fish
and salamanders are presumably no
detriment, but they have lost signifi-
cance and the animals have evolved to
a blind or even eyeless condition.

The situation is similar with respect
to human hair. All other primate spe-
cies, whether living in the tropics or
in temperate regions, whether arboreal
or ground-dwelling, are hairy. Man,
too, still possesses all his hair follicles,
but the hair itself, over most of the
body, is reduced and vestigial. In this
respect he is comparable to the ele-
pbants or the cetaceans. Evolutionists
suppose that the relative hairlessness of
these mammals arose from a change in
selection pressure, and it is reasonable
to suppose the same is true of the hu-
man species. What was this change in
selection pressure? One may postulate
a positive advantage in being hairless,
a disadvantage in hairiness; or one may
postulate that hairiness simply became
inconsequential to man. The first hy-
pothesis does not seem very probable,
because the human species, evolving in
East Africa or wherever else, was in
the company of other primates who did
not become hairless, to judge from their
modern descendants. Although the mat-
ter must of course remain without con-
clusive proof, it seems far more rea-
sonable to suppose that man very early
in his separate existence as a species
(or genus) began wearing clothing (in
the form of skins) and later using
fire to warm himself. Thus he changed
his environment sufficiently to make
hairiness an inconsequential feature, ex-
cept on the more exposed parts of his
anatomy.

It is highly significant, as a sup-
port of this theory, that head hair,
so clearly a protection from sun, wind,
and rain, has been retained. Mutations
eliminating only body hair have not
been removed from the population by
natural selection, while those that elim-
inate head hair have been extinguished.
I would go so far as to propose seri-
ously that baldness, like myopia, is
largely a genetic trait that has only be-
come widespread and common in hu-
man populations since man became rel-
atively civilized and keen vision and a
good head of hair were no longer so
important to survival. In fact, baldness
is still limited almost entirely to males
who have passed the age at which most
males, in primitive times, would have
died of various causes. Thus the ap-
parent extension of baldness as a com-
mon human trait is largely a matter
of the extension of the life span. That
cannot be the case for general body
hairlessness.

BENTLEY GLASS
State University of New York,
Stony Brook 11790

SCIENCE, VOL. 152



Saunders texts 1n biological science

Jacob and Francone— New!

STRUCTURE AND FUNCTION

IN MAN

Provides a completely integrated introduction to human anatomy and physiology

This lavishly illustrated text gives the hegin-
ner a sound, basic knowledge of the organiza-
tion and workings of the human body. The
authors expertly weave anatomy and physiol-
ogy into one integrated presentation. Anatomi-
cal concepts are presented in a manner that
advances understanding of related physiology.
As the text develops comprehension of func-
tion, the significance of structure becomes ap-
parent. A regional approach is used throughout

Jacob and Francone—

By STANLEY W. JACOB, M.D., and CLARICE A. FRANCONE, Both of the Univ. of Oregon Medical School.

the book. Clear discussions describe such topics
as: cell structure—the genetic code—major
body systems—fluids—electrolytes—etc. Refer-
ences to disease entities clarify aspects of
normal function. Illustrations of pathologic
states help to emphasize the appearance of
normal structure.

538 pp. * Over 600 illus. (90 in color) * $7.00.
New—May, 1965!

New!

LABORATORY MANUAL OF STRUCTURE AND FUNCTION IN MAN

Companion to the text above, this beautifully
illustrated manual provides the latter half of
a complete, ideal package in anatomy and
physiology. The manual follows the chapter
organization of the text. All experiments have

Turner—

By STANLEY W. JACOB, M.D., and CLARICE A. FRANCONE.

been reviewed under actual laboratory condi-
tions.

219 pp. * illus. * $3.50
New——February, 1966!

New (4dth) Edition!

GENERAL ENDOCRINOLOGY

Stresses the reciprocal relationships of the nervous and endocrine systems

By C. DONNELL TURNER, Ph.D., Duquesne Univ.

Here is a thoroughly revised presentation on
endocrinology on a truly biological level. In
stressing the reciprocal relationship of the
nervous and endocrine systems, the author
shows how the two coordinatory systems must
be considered as an entity—the neuro-endo-
crine system. In this New (4th) Edition, three
new chapters have been added: The Pars In-

termedia and Vertebrate Pigment Cells, The
Neurohypophysical Principles, and The Science
of Endocrinology. New information is offered
on the influence of hormones on the central
nervous system, and on poikilothermic verte-
brates.

About 650 pp. * illus. * About $9.75.

New (4th) Edition—Just Ready!

Coming—~New (2nd) Edition!

Over 100 more pages
80 new illustrations

J

Orr's VERTEBRATE BIOLOGY

offering a thoroughly detailed
classification of the vertebrates

Please send and bill me:

Address

15 APRIL 1966

1 Jacob and Francone—Structure and Function in Man
[0 Turner—Vertebrate Biology

tnmpn“v West Washington Square, Philadelphia, Pennsylvania 19105

Discount accorded fulltime teachers listing affiliation

.... $7.00 [J Lab Manual .... $3.50
............................................... About $9.75
Zip
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Use Nalgene Laboratory Bottles for just ahout any application

...every one of them will hounce.

Right away you save replace-
ment costs and reduce risk of
injury. That's reason enough why
many laboratories have stand-
ardized on Nalgene Laboratory
Bottles. But don't stop there.

The wide choice of designs,
shapes, sizes—provides a bottle
for every application. They're all
precision blow-molded of un-
breakable plastics — light in
weight, never slippery, easy to
clean.

More important, Nalgene Lab-
oratory Bottles are made of pre-

cisely the right material to give
maximum performance and du-
rability in each specific applica-
tion. Conventional polyethylene
—light, flexible, and corrosion
resistant. Linear polyethylene—
rigid and solvent resistant. Poly-
propylene—autoclavable with
superb chemical resistance.
Teflon* FEP — withstands ex-
treme temperatures, resists al-
most every known chemical.
You can order narrow and
wide mouth bottles, square bot-
tles, aspirator bottles, wash bot-

tles, dropper bottles, solution
bottles—in sizes from 1 0z. to 13
gallons. They're all assortable
with other unbreakable Nalgene
Labware for maximum discounts.
Order from your lab supply deal-
er or write for our new Catalog
P-166, Dept. 8528, The Nalge
Co,, Inc., Rochester, N.Y. 14602.

*DuPont registered trademark

éDNALGENE

LABWARE

Leader in quality plastic labware since 1949
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Waste Management and Control

The committee on pollution of the National Academy of Sciences—
National Research Council (Science, page 329) has produced an excellent
report.* The document is readable, rich in fresh viewpoints. In its recom-
mendations it outlines major problems and points to gaps in knowledge,
but it does not promise that the problems of waste management will
be solved if only enough money is poured into research and develop-
ment. Rather, it deals with the matter broadly, emphasizing both the
technical and the political aspects.

The document’s readability is due in. part to the level of presentation
but even more to the insights it provides. “Pollutants are the residues
of the things we make use of and throw away. . . . As the earth be-
comes more crowded there is no longer an ‘away’. One person’s trash
basket is another’s living space.”

The report states our present waste disposal problem concisely:
“Our whole economy is based on taking natural resources, converting
them into things that are consumer products, selling them to the con-
sumer, and then forgetting about them. But there are no consumers—
only users. The user employs the product, sometimes changes it in form,
but does not consume it—he just discards it. Discard creates residues
that poliute at an increasing cost to the consumer and to his community.”

The problems of waste management and control are numerous,
complex, and more serious in some regions than in others. In urban
areas they take three major forms—air pollution, water pollution; and
disposal of solid wastes. The major contributors to air pollution are
motor vehicles, including automobiles, and generators of electricity. In
many metropolitan centers the level of pollutants is already high, and
unless vigorous efforts are made, the levels will become even more
dangerous.

Water pollution, already serious, is destined to get much worse. Even
with efficient waste treatment, by 1980 our effluents would be sufficient
to consume all the oxygen of all the dry-weather flow of the 22 river
basins in the United States. A factor of growing importance is the
thermal contribution of electrical power stations which use river water
for cooling. A warm river cannot dissolve as much oxygen as a cool
one; hence it becomes anaerobic more readily.

The production of solid wastes is now about 8 pounds per person
per day, and it is increasing; there are more people, they use more
things. In addition, there is less salvage. Many cities have exhausted
their cheap sites for dumps and must haul refuse farther and farther
away. The area required for sanitary landfill is about 1 acre per year
per 10,000 population for each 10-foot layer of waste deposited. Unless
policies change, the urban centers will become surrounded by mountains
of waste.

In dealing with pollution problems, the technological ones are not
the main ones. New public policies and institutional arrangements are
needed before technological possibilities can be exploited. Political
boundaries often do not correspond to watersheds, and air pollution
moves across state lines. Many problems can be dealt with on a local
or regional basis. However, the federal government should take more
initiative, especially to stimulate research on pollution and the develop-
ment of new instrumentation. It should encourage adequate collection
and proper evaluation of data and should develop standards so that
local authorities may obtain informed advice.

The problems of pollution and waste management are difficult and
complex, but they will yield if the public demands action and if
political authorities utilize effectively our scientific and technical capa-
bilities.—PHILIP H. ABELSON

* “Waste Management and Control: A Report to the Federal Council for Science and
Technology,” Nat. Acad. Sci—Nat. Res. Council Publ. 1400 (1966).



NOW AVAILABLE IN

3 DIFFERENT PRICE RANGES...TRI-CARB®
LIQUID SCINTILLATION
SPECTROMETERS

2000 SERIES nNew, low price,
high quality systems, featuring: ® Room
temperature operation ® One and two
channel spectrometers ®* Semi-auto-
matic and automatic operation * 100
sample capacity * Floor mounted con-
soles that require no bench space

3000 SERIES most widely used
liquid scintillation counting systems in
the world today, featuring: = Controlled
temperature operation ®* Three channel
spectrometers ®* 200 sample capacity
= Automatic external standardization
= Typewritten data sheets

4000 SERIES The finest large
capacity or multiple-user counting sys-
tems, featuring: ®= 15 color-coded sam-
ple trays = 360 sample capacity ® True
electronic computation

4000 SERIES

3000 SERIES

2000 SERIES

You can get prompt delivery of any Tri-Carb
Spectrometer. Ask your Packard Sales Engineer for packcrd 2000-3000-4000 SERIES
details, or write Packard Instrument Company, Inc., TRI-CARB SPECTROMETERS
2200 Warrenville Road, Downers Grove, lllinois 60515. Meet All Liquid Scintillation Counting Requirements
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Paper chromatogram under
ordinary ultraviolet illumination

brilliant contrast.

ULTRAVIOLET

MINERALIGHT® BLAK-RAY®

_Chromatography in a New Light \
Brighter Contrast— Better Definition
With

CHROMATO-VUE® Portable UV Darkroom
and TRANILLMINATURS

Now, thin layer and paper chromatography are more precise techniques
with the improved CHROMATO-VUE® Cabinet and TRANSILLUMINATORS.

® Short wave (2537 A) and long wave (peak at 3650 A) sources in the
CHROMATO-VUE ® Cabinet quickly and accurately locate fluorescing
and absorbing spots on chromatograms.

® MINERALIGHT® Short Wave and BLAK-RAY® Long Wave
TRANSILLUMINATORS are positioned directly under and emit
through chromatograms. Thus, greatly increased ultraviolet intensity
turns dim or marginal fluorescence into clearly defined spots with
For complete information, write for Catalog S-150.
) ProbucTs. INnc.
5114 Walnut Grove Avenue, San Gabriel, Calif. 91778

Manufacturers of ultraviolet lamps and equipment since 1932.

Clearer definition, brighter contrast
with Transilluminator Fluorescence

CHROMATO-VUE®

PEN-RAY ® )

Looking
for... 1

Borden's Dajac Laboratories offer over 300
reagents of unusual quality for medical re-
search and biochemical testing. In addi-
tion to blue tetrazolium, our list of hand-
crafted products includes other tetrazoli-
um salts, enzyme substrates, fluorescent
reagents, biological stains, amino acids,
analytical reagents, plus sample and re-
agent kits. New reagents are regularly
added as needs arise.

For complete information, write for a
copy of our current catalog.

Y3 BORDEN
CHEMICAL

Dajac Laboratories, 5000 Langdon St.
Box 9522, Philadelphia, Pa. 19124
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Published October 1965:

SCIENCE IN JAPAN

496 pp., illus., bibliog., index, $13.00
AAAS Members’ Cash Orders $11.00

This volume provides a unique opportunity
for American scientists to get both a broad
and a detailed picture of recent scientific and
technological developments in Japan. Leading
Japanese scientists discuss the organization of
research in their country and review funda-
mental research in mathematics, biology,
chemistry, physics, sociology, and psychology
as well as applied research in agriculture and
other fields.

AIR CONSERVATION

Report of the AAAS Air Conservation
Commission

348 pp., illus., bibliog., index, $8.00
AAI.g Members’ Cash Orders $7.00

Part One, Air Conservation and Public
Policy, assembles the facts and identifies al-
ternatives. Part Two, Summary of the Facts,
is a concise report on the state of scientific
knowledge in the field of air conservation.
Part Three, Background Reports, the larger
part of the book, consists of seven chapters
of interest to scientists and specialists in other
disciplines.

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE

1515 Mass. Ave., NW, Washington, D. C. 20005

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.)

25-28. American Assoc. of Petroleum
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 Miinchen 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
Flectrical Engineering, Univ. of Arizona,
Tucson 85721) .

26-28. National Acad. of Engineering,
2nd annual mtg., Washington, D.C. (Sec-
retary, NAE, 2101 Constitution Awve.,
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.,
New Haven, Conn. 06510)

27-1. Technical Union of Italian Phar-
macists, 9th natl. congr., Naples, Italy.
(UTI. Far. Secretariat, Via Balbi 29/4,
Genoa)

28-1. Southwestern Assoc. of Natural-
ists, 13th annual mtg., Texas College of
Arts and Industries, Kingsville. (J. T.
Peacock, Dept. of Biology, Texas Col-
lege of Arts and Industries, Kingsville,
78363)

28-29. Electrical Conduction Properties
of Polymers, symp., Pasadena, Calif. (A.
Rembaum, Jet Propulsion Laboratory,
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. Economic and Social Aspects of
Technological Transfer, conf.,, Airlie
House, Warrenton, Va. (D. L. Spencer,
Dept. of Economics, Howard Univ., Wash-
ington, D.C. 20001)

28-30. Wildflower Pilgrimage, 16th an-
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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
Proiessors, 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, Ill. 60610)

29-1. American Soc. for the Study of
Sterility, Chicago, I1l. (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)

14. AAAS, Southwestern and Rocky
Mountain Div.,, Las Cruces, NNM. (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 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
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)
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performance-proved instruments for POLARIMETRY

NEW AUTOMATIC
SELF-BALANCING
POLARIMETER
PROVIDES PRECISE
DIGITAL OPTIGAL
ROTATION
MEASUREMENTS

The Perkin-Elmer Model 141 Polarimeter
assures you maximum accuracy and sim-
plest operation in measuring the optical
activity of liquids and solufions,

This instrument offers excellent reproduci-
bility of all measurements, including those
in the UV region of non-visible spectral
rays. Water-jacketed cells are used with a
water-circulating thermostat to hold cell

temperature constant—making full use of
the Model 141's unique measuring accu-
racy. Five turret-mounted filters allow
measurements to be carried out on any
one of these wavelengths: Hg 365 mu, Hg
436 mp, Hg 546 mu, Hg 578 mp, Na 589
mu—in conjunction with fixed sodium and
mercury lamps.

Since instrument controls have been sim-
plified, no special qualifications are
needed to perform routine analyses. Vis-
val settings are excluded, and a digital
readout to 0.001 angular degree requires
no interpolation, thereby eliminating
reading errors.

As a precise analyfic tool, the Model 141
has invaluable applications in structural
analyses and physical research, as well
as concentration determination. For com-
plete application information and spec-
ifications on the Bodenseewerk/Perkin-
Elmer Model 141 Polarimeter, write
Instrument Division, Perkin-Elmer Corpora-
tion, 723 Main Avenuve, Norwalk, Conn.

PERKIN ELLMER
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Ultraviolet rotatory dispersion curve obtained from 10 ug of iso-chlorotetracycline.

OPTICALLY ACTIVE

Optical rotatory dispersion (ORD) and circular dichroism (CD), when
used as complementary tools for exploring the structure of optically
active molecules, have become indispensable techniques in the labora-
tory. The recent availability of reliable, well-performing ORD and CD
instruments, transforming a once difficult measurement into a laboratory
routine, has encouraged widespread use of these techniques.

This new class of ORD and CD instruments has been used in studies
of such optically active substances as steroids, alkaloids, proteins, poly-
peptides, nucleic acids, triterpenes, synthetic polymers, and many others,
A partial list of the types of information that may be derived from the
use of ORD-CD would include:

conformation and configuration of molecules
stereochemical characteristics

kinetic properties

concentrations of optically active components in mixtures
secondary structure of high molecular weight substances

Maximum capability for conducting these studies is available in the
Durrum-Jasco” Recording Spectropolarimeter, which combines in a
single instrument the complementary techniques of ORD and CD. This
dual capability, offered at a price lower than some instruments having
ORD or CD only, puts the acquisition of both valuable techniques well
within the budgetary reach of many laboratories. Among the instru-
ment’s basic features are numbered:

modes for measuring ORD, CD, absorbance, and per cent transmit-
tance in one instrument

wavelength range from 185 to 700 mu

circular dichroism sensitivity of 2 X 107 0.D.

angular rotation sensitivity of 0.001°

simultaneous recording of slit width and photomultiplier voltage
along with spectra

$32,000 for ORD and CD; $22,950 for ORD only ( price includes

installation, training of operators, two preventive maintenance calls,
and one year’s warranty)

A 16-page reprint entitled “Applications of Optical Rotatory Dispersion
and Circular Dichroism in Stereochemistry” is now available. For a free
copy, plus the new brochure describing the Durrum-Jasco instrument,
write to:

(1) Japan Spectroscopic Company, Ltd,

as:s@fma&.é

| s 4
Durrum Instrument Corp., 925 E. Meadow Drive, Palo Alto, California 94303
Telephone (415) 321-6302
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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., Fast-
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 ILabora-
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. fiir Forstwis-
senschaften, Alfred-Mollerstr.,, 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, 11th an-
nuval mtg., Banff, Alberta. (C. O. 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, 12th 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, I11.)

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, N.J.
08618)

5-7. Midwestern Psychological Assoc.,
Chicago, Ill. (F. A. Mote, Psychology
Dept., Univ. of Wisconsin, Madison)

5-8. Protides of the Biological Fluids,
14th annual colloquium, Bruges, Belgium.
(P.O. Box 71, Bruges)

6-7. Institute on Lake Superior Geol-
ogy/Mineralogical Soc. of America/Soc.
of Economic Geologists, mtg., Michigan
Technological Univ., Saulte Ste. Marie. (A.
K. Snelgrove, Michigan Technological
Univ., Houghton 49931)

6—7. North Carolina Acad. of Science,
Catawba College, Salisbury. (J. A. Yar-
brough, Meredith College, Raleigh, N.C.)
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