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This is what oupet

This is what it does for amino acid analysis

You can’t really appreciate how good this new Beckman Custom Research Resin is just
by looking at it. About all you can tell is that the particles are spherical like other
beaded resins, and that there is a significant absence of fingernails, fractures, and fines.

However, as soon as you run an amino acid analysis with the new Beckman resin
you’ll realize what a major advance it is. First, back pressures are so low that you can
greatly increase flow rates and shorten analysis times (we're currently running
protein hydrolyzates in 4 hours, and there’s no end in sight). Second, the resolution
is exceptional (a point we have always stressed with our 120B Analyzer, and with

our procedures). Third, you can use smaller samples.

What’s our secret? We start with the raw materials, carefully control the polymerization,
and form these perfect spheres—all under research conditions. Thus, we can make

the chemical composition, the cross linkage, and the sizes of the ¥
spheres just the way we want—lot after reproducible lot. And |
our resin is immediately available, as many bottles as you wish. |

A breakthrough? You’ll think it is when you see this new resin §
perform. It comes as standard equipment on every new Model |
120B Amino Acid Analyzer. For descriptions of the 120B
and Custom Research Resin, ask for Data File 120-5.

[=1-Yel 411 -Ta Ml INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA » 94303

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



Report from

BELL

LABORATORIES

NEW MATERIALS FOR COMMUNICATIONS

At Bell Telephone Laboratories we believe that progress in communications technology depends

directly on our ability to understand the fundamental behavior of materials, to synthesize new materials

with special properties, to improve existing ones, and to specify their use in Bell System communi-

cations equipment. The six examples shown below illustrate research and development of this kind.

SUPERCONDUCTOR. Experimental 75 kilo-
gauss superconducting solenoid. Wire
consisting of compacted niobium and tin
in a niobium jacket is wound and later
heated to form niobium-tin compound
(NbsSn), which has a transition tempera-
ture of 18° Kelvin and a critical field greater
than 200 kilogauss. Compound and wire-
forming technique were developed at Bell
Laboratories.

INSULATOR. Electron microscope photo-
graph of polyethylene, 9800 diameters
magnification, showing overlapping ribbon-
like crystals, a structure characteristic of
many polymers. At Bell Laboratories,
studies of the formation of such groups
of crystals have contributed to an under-
standing of the electrical and mechanical
properties of these materials.

i3 ) Bell Telephone Laboratories

am——

v Research and Development Unit of the Bell System

|

THIN-FILM RESISTORS. Tantalum thin-
film resistors (zigzag patterns above) offer
new possibilities for reliable, low-cost cir-
cuits. Bell Laboratories people discovered
how to fabricate films routinely with values
precise to one part in five thousand, and
with expected aging during a 20-year life
of less than one partin a thousand.

MAGNETIC MATERIAL. Remendur, latest
member of a large family of high-perfor-
mance magnetic materials developed at
Bell Laboratories, is shown here in sheet
form and as element of new telephone
switch. A malleable, ductile cobalt-iron-
vanadium alloy, Remendur has a rema-
nence of 21,500 gauss.

SEMICONDUCTOR. Beginning in the 1930's
Bell Laboratories people carried out exten-
sive studies of semiconductors—studies
that led to the invention of the transistor.
Photograph shows crystals of zinc oxide, a
semiconductor with piezoelectric proper-
ties, grown at Bell Laboratories by a hydro-
thermal method.

LASER MATERIAL. Among many materials
developed at Bell Laboratories is nickel-
doped magnesium fluoride, shown here
as grown from melt and in polished rod
form. Laser action in this material generates
lattice phonons as well as a beam of coher-
ent infrared photons.
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This aerial photograph of an indus-
trial complex illustrates, on a small
scale, how many individual sources
combine to create a single volume of
polluted air. The gradual loss of buoy-
ancy of a heated effluent and the
leveling off of plumes from single
sources is depicted by the black and
white plumes (upper center). These
also show the gradual diffusion of
single-source pollution as the result of
atmospheric turbulence. See page
1119. [U.S. Public Health Service]



This is the first...

all the speed and convenience of a single pan analytical balance
with a complete digital readout system-at a new low cost.

The Sartorius Series 2400 features analytical models with a
1000 mg. optical range and full digital readout to 0.1 mg. The
complete weighing operation is simpler, faster, and the possi-
bility of reading errors has been virtually eliminated.

In addition to four basic models with different sensitivity,
there are also three exclusive models with optional mechani-
cal taring. For more detailed information on the finest weigh- Indicated weight: 3.1657 grams.
ing instruments available at any price, write to:

Sartoriuls series 2400

Brinkmann Instruments, Cantiague Road, Westbury, L.I., N.Y.11590







New IBM SYSTEM/360 f{ills all your scientific data processing needs

Solve problems faster

How long do you have to wait before
you get an answer from your computer?

How often do you have to segment a
big or complex problem and solve it a
piece at a time?

How often have you wished for a sys-
tem that would exactly fill your needs?

systeM /360 can help you with these
problems. This is a brand new approach
to the design and the use of computers.
It is an all-purpose binary system that
you can tailor to handle anything from
a simple regression analysis to real-time
processing and control.

Major design innovations make all
this possible.

Throughout sysTEM/360, you'll find
new smaller, faster micro-circuits like
the one shown in the photo.

We manufacture the tiny chip tran-
sistors (only o.025 inch on a side), use

new graphic arts techniques to assemble

them into printed circuits, then perma-

nently seal each circuit module.
Memory is also news in sysTEm/g6o.

You can get the largest, low-cost; high-
speed memory ever offered.

Main core memory comes in sizes up
to 512,000 characters (8-bit characters
that you can pack with 4-bit numerical
characters). To this, you can hook on up
to eight million more characters of 8-us
bulk core memory. You can directly ad-
dress both main and bulk memory.

A completely new organization in-
side the central processor speeds proc-
essing, simplifies programming. The
system works on several problems simul-
taneously and moves from job to job
automatically. You can delete, change
or add data in big blocks or a character
at a time with simple programming
instructions.

All this adds up to more thruput, bet-
ter machine utilization and faster an-
swers to problems.

Custom-fit the system to the job

With sysTEM/g60 you pick and choose
from the broadest array of input/out-
put devices and processing power ever
offered in one system. You can select
from tapes, direct-access storage, print-
ers, communications terminals, card,
paper tape and character readers and
visual display devices.

You install only as much capacity and
only those devices you need right now.
You don’t buy a bigger system than you
need. You don’t squeeze your problem
into a system that’s not quite fast enough
or not quite big enough.

Even the programming system is mod-
ular. You can tailor it to fit your job.

When you want to add new applica-
tions, you can increase power or change
the configuration without revising most
of your programs. Virtually any program
that works on a small configuration can
work on a larger one. The same goes for
your programming system and input/
output devices.

SYSTEM/360 solves today’s problems
efficiently. It expands, without a lot of
costly reprogramming, to solve tomor-
row’s problems.

It's an all-purpose computer

sysTEM/360 helps out with linear pro-
gramming, design engineering, statisti-
cal analysis, data acquisition and reduc-
tion, data communications and many
other jobs.

The system gives you single-and-dou-
ble-precision floating point arithmetic
that handles anything from 10-78 to 1075
to 15-digit accuracy.

Two of these systems can share main
memory, files, or tapes.

SYSTEM 60 comes with improved For-

TRAN and coBoL compilers and provi-
sion for ASCII (American Standard
Code for Information Interchange). It
can handle any 8:bit code, either binary
or decimal, and translate from one code
to another.

While it’s handling scheduled pro-
grams, SYSTEM /860 can take in data or
messages from up to 256 communica-
tions lines and store them. Or it can in-
terrupt the running program to process
a priority message.

It protects the data in storage, the
program being run and the informa-
tion coming in.

It answers inquiries in print or dis-
plays them on screens anywhere that
answers are needed.

This new sysTEM/360 speeds han:
dling of communications, prevents de-
lays during peak periods.

More information. There’s lots more
youw'll want to know about sysTEM/360.
Call your 1BM representative.

IBM.

DATA PROCESSING



Development of higher energy Van de Graaff
particle accelerators which retain high beam
precision, stability, and homogeneity, remains
a continuing contribution by HVEC to “‘energy-
oriented” research.

To provide even greater freedom of experi-
mentation, HVEC is also anticipating the

P

beam intensities
required in power-
oriented research proj-
ects. Invented by Dr.
R. J. Van de Graafl,
the new Insulating
Core Transformer
(ICT) accelerator now
provides high beam
currents with all the .
desirable beam char- “f , " ]

need for the higher ,

3
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'
L

— WATTS

THE ICT CONCEPT:

new high-current machines
emerging from HVEC research

acteristics of Van de Graaff machines. As the
graph shows, the high power levels available
from the ICT accelerator now make possible a
new realm of precision experimentation.

The Insulating Core Transformer

The ICT is essentially a three-phase power
transformer with multiple secondaries, each of
which is insulated from the other. Rectified
current from the secondaries is series-connected
to achieve total voltage. In the ICT, electro-
static and electromagnetic fields exist in the
same space, as contrasted to the conditions in a
coventional transformer. The result is a highly
efficient dc power source capable of stable oper-
ation at elevated potentials and power levels.

A number of ICT accelerators and power
generation systems are now available.

Single-Stage
ICT
Accelerators

Two types of single stage ICT accelerators
have been developed for research use. The first
incorporates an ICT power source coupled to
the acceleration assembly through a coaxial
cable.

EaggN C?h::;':T TANK HEIGHT  TANK DIAMETER
Y .

(KeV) (Analyzed) Feet Meters Feet Meters
ICT 300 300 1SmA 4’4" 132 4 1.2
ICT 500 500 1I0mA 53" 1.60 4 1.2

The second system utilizes a rigid transmis-
sion line to transmit electrical power to the
accelerator terminal.

ENERGY DIMENSIONS
4 Mev ICT (MeV) CURRENT Length
Feet  Meters
Positive lons 1.5-4 3ImA 26'6” 8.08
Electron Conversion 1.5-3 10 mA 26'6"  8.08
3 MeV ICT
Electrons 1.5.3 20 mA 29’ 8.84

8 MeV ICT Tandem
Accelerator

The 8 MeV ICT Tandem provides proton
energies continuously variable from 3 to 8 MeV
at a maximum guaranteed beam current of
2uA. The ICT power source is capable of pro-
viding 12 mA at 4 mv which, in combination

with newly developed components emerging
from HVEC, will enable the accelerator to keep
pace with future research requirements. The 8
MeV Tandem is convertible to single-stage ion
or electron operation.

ICT Electron
Processing
Systems

Developed primarily as high-current sources
of electrons for industrial processing applica-
tions, these systems allow extreme flexibility of
operation. Two models are available: 300 kv
at 30 mA maximum beam current and 500 kv
at 20 mA maximum beam current.

Series 7 ICT
Power Supplies

Available with output ratings ranging from
240 kv at 80 mA to 600 kv at 20 mA, these
highly stable power sources are suitable for use
in high energy beam separator systems, r.f.
transmission systems, plasma research and high
voltage testing programs.

1116

L e, i e
ICT equipment has crossed many barriers to
de operation at high particle energies and cur-
rents. There is no indication that a ceiling exists
to further advances of similar importance.

For detailed information, please write to
Technical Sales, High Voltage Engineering
Corporation, Burlington, Massachusetts.

HIGH VOLTAGE
ENGINEERING

SCIENCE, VOL. 146
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Shaping Educational Policy

The requirements of a complex, mobile, and highly interrelated
society sometimes conflict with the constitutionally established
principle that education is a state responsibility. In Shaping Educa-
tional Policy (McGraw-Hill, published 15 November), James Bryant
Conant proposes that we resolve this conflict by creating a nationwide
planning body. Policy is now made by such a welter of agencies—
states, local boards of education, the organized teaching profession,
public and private colleges, and a variety of organizations—that,
short of a constitutional amendment, “we cannot have a national
educational policy, but we might be able to evolve a nationwide
policy.” Dr. Conant recommends that an “Interstate Commission for
Planning a Nationwide Educational Policy” be created by interstate
compact and approved by Congress. The commission’s recommenda-
tions would not be binding on any state, but could be expected to
be strongly influential.

The timing is excellent, for, whether the proposed commission
comes into existence or some other approach gains greater favor, 1965
clearly seems to be the right year for intensive efforts to develop
better planning and greater coordination in the nation’s heterogeneous
educational system.

One sign that the time is right is to be found in the recent narrow-
ing of the gulf that has existed between two opposed positions con-
cerning the use of federal funds. Congressional appropriations for
education have always been on a categorical basis—to support science,
to improve instruction in foreign languages, to build laboratories, or
for some other prescribed objective. Congress has not abandoned this
principle, but in 1964 the categories eligible for federal assistance
were significantly broadened. Loans are now available to superior
students in any field instead of only to those who plan to teach or
who excel in mathematics, science, engineering, or modern foreign
languages. Grants can now be made to improve teaching of English,
reading, history, geography, and civics, in addition to science, mathe-
matics, and foreign languages. Grants or loans are now available to
assist with the construction of a wide range of undergraduate and
graduate teaching facilities,

In 1964, also, there was a lessening of insistence by some educa-
tional groups that federal education grants be made on a noncate-
gorical basis and be available for use much as each state sees fit.

There are other signs of change. The proposal that a portion of
the federal tax income be allotted to the states is gaining wider sup-
port. The President’s majority in the recent election will encourage
him to press forward on at least some parts of his “great society”
concept. A new Federal Interagency Committee on Education was
established a month ago to coordinate federal educational programs
and policies.

Local administration of schools and colleges is too well established
to be changed, but local planning will no longer suffice. Our popula-
tion is too mobile; interrelationships are too complex; federal assist-
ance is growing; demands upon the educational system are increasing.

Conant has proposed one means to achieve planning on a broad
base. This is the time for other proposals to be brought forward, for
1965 is sure to see some lively discussions of nationwide educational
planning, and may see some far-reaching decisions.—DAEL WOLFLE



WHAT THE EXPERTS
SAY ABOUT P-E
ATOMIC ABSORPTION

THE EXPERTS REPORT: :
“...we hear wildly enthusiastic reports
about the speed, sensitivity and precision
of the Perkin-Elmer atomic absorption
equipment ... he showed us the resylts of
some 400 check analyses all obtained in
some 2 or 3 days.”

Ralph H. Miller, Anal Chem 36, 85A,
August 1964.

*...atomic absorption...has provided the
analytical chemist with an invaluable tool
for rapid and accurate measurement of
metallic components of solutions.

Apparatus: Perkin-Elmer Model 303..."
Robert G. Shafto, Products Finishing, Au-
gust 1964,

“We are the proud possessors of a Perkin-
Elmer (Model 303) Atomic Absorption
Spectrophotometer.

By means of this wonderful electronic
instrument we are able to accurately de-
termine trace metals and other elements
from ppm to ppb..."

Brochure, Clarendon Laboratory, Brook-
lyn, N.Y. (1964).

“Last November, Colorado State Univer-
sity acquired a Model 303 Perkin-Elmer
Atomic Absorption...

Analyses that once extended more than
a week and involved a dozen tedious

steps can now be completed in a matter
of minutes.”

W. L. lindsay, Colo Farm and Home Re-
search, 14, May-June 1964.

“The recent advances in atomic absorp-
tion spectroscopy have greatly simplified
the analysis of biological fluids for many
elements. .. A Perkin-Elmer Model 214...
was used.”

C. F. Decker, A. Aras, and Lucile E. Decker,
Anal. Biochem, 8, 344 (1964).

“Detailed analysis of each lot (of reagents)
was Fisher innovation in 1879, new tool
here is (Perkin-Elmer Model 303) atomic
absorption Spectrophotometer.”

The Laboratory, 32.3, Fisher Scientific,
1964.

Is there an idea here for you? There is . .. if you're looking for a faster, more sensitive and
precise method of measuring 40 metallic elements. For complete specifications write to Instrument
Division, Perkin-Elmer Corporation, 779 Main Avenue, Norwalk, Connecticut.

PERKIN-ELMER




Both Centrifuge
Tubes are Clear
as Glass . ..
Only ONE is
Unbreakable !

The one from Nalge !

Nalgene® centrifuge ware is now
molded from improved polycar-
bonate resin. Tubes and bottles
are transparent as glass but, hap-
pily, unbreakable. Polycarbonate
is tough and robust, with a
strength approaching that of met-
al, yet endowed with the clarity
of a show window.

In or out of the machine, you
can banish any fear of breaking,
cracking, chipping . . . even of
denting. Nalgene tubes and bot-
tles are nontoxic, non-contami-
nating, corrosion resistant . . .
and performance standards are
excellent. Spin at 20,000 RPM or
more. Subjected to extremes of
temperature . . . chilled to
—100°C. or heated to +135°C. ..
there are no adverse effects. And
fully autoclavable, too.

Round or conical bottom tubes
available, from 3.5 ml to 100 ml
capacity. Conventional flat bot-
tom or new spherical bottom bot-
tles in 250 ml capacity.

For information on the full line
of Nalgene labware, see your lab
supply dealer or write Dept.
21111, The Nalge Co., Inc.
Rochester, N. Y. 14602.

éNALGENE

LABWVWARE

Leader in quality plastic labware since 1949
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AT ANY PRICE

... the most useful
Spectropolarimeter
money can buy

The Durrum-Jasco* Model ORD/UV-5

combines the most useful set of

measurement capabilities ever pre-

sented in an Automatic Spectropo-

larimeter. With standard equipment,

a single instrument can display pre-

cise recordings of:

« Optical Rotatory Dispersion from
1850 to 7000 A

» QOptical rotation kinetics

* QOptical density or percent trans-
mittance from 1800 to 7000 A

* Specific or observed rotation

These additional standard features

confirm the validity of your ORD

recordings:

* Continuous slit-width recording

* Continuous photomultiplier
voltage recording

* Wavelength scale expansion for
analysis of structural detail

Breadth of the Model ORD/UV-5's
capabilities is matched only by the
simplicity and convenience of its
operation. And although you would
expect to pay much more, the price
is only $22,950.

For further information, write to
Durrum Instrument Corporation,
925 East Meadow Drive, Palo Alto,
California 94303. Or phone (415)
321-6302.

* Japan Spectroscopic Company, Lid.

DURRUM

for an alﬂ'lﬁ response

to all your
radiochemical needs

ball Ghembras

FOR CERTIFIED TAGGED CHEMICALS

0all Gembrae

the alert source in radiochemistry

FOR PRECISION REFERENCE SOURCES

oAl Ghembrag

baird-atomic’s radiochemical division

FOR RADIOANALYTICAL SERVICES

uall aemorde

(617) UN4-7420 Cambridge, Mass.

FOR AN ALERT RESPONSE TO YOUR
CUSTOM SYNTHESIS REQUIREMENTS

ball chembrag

and call
COLLECT
of course

0all oemoras

The Radiochemical Division of Baird-Atomic, Inc.

CHEMTRAC
BAIRD-ATOMIC, INC.

33 University Road Cambridge Mass 02138
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ley, Calif. (W. Whaling, California Inst. of
Technology, 1201 East California St., Pas-
adena)

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

26-29. Society of Systematic Zoology/
American Soc. Zoologists/Herpetologists’
League, annual, Univ. of Tennessee,
Knoxville. (J. G. Rozen, Jr., Dept. of
Entomology, SSZ, American Museum
Natural History, Central Park West and
79th St., New York, N.Y.; A. G. Richards,
ASZ, Dept. of Entomology, Univ. of Min-
nesota, St. Paul 55101; J. M. Legler, HL,
Dept. of Zoology, Univ. of Utah, Salt
Lake City)

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

27-29. American Philosophical Assoc.,
Boston, Mass. (L. E. Hahn, Dept. of Phi-
losophy, Southern Illinois Univ., Carbon-
dale 62903)

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

28-30. American Economic Assoc., an-
nual, Chicago, 1ll. (H. F. Williamson,
AEA, 629 Noyes St., Evanston, Ill.}

28-30. American Geophysical Union,
Seattle, Wash, (W. W. Kellogg, Rand
Corporation, 1700 Main St., Santa Monica,
Calif.)

28-30. Linguistic Soc. of America, New
York, N.Y. (A. A. Hill, Post Office Box

8120, University Station, Austin, Tex.
79712)

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

30. Scientific Research Soc. of Amer-
ica, Cleveland, Ohio. (D. B. Prentice, 51

Prospect St., New Haven 11, Conn.)
January

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

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

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

6-9.  Psychopharmacological Conf.,
Czechoslovak Medical Soc., Psychiatry
Section, Jesenik Spa. (M. Vojtechovsky,
Budejovicka 800, Pavilion A1, Prague,
Czechoslovakia)

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

9-14. American Acad. of Orthopedic
Surgeons, annual, New York, N.Y. (H. K.
Hart, AAOS, 29 E. Madison, Chicago 2,
I1L.)

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

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

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

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

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

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

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

20-23. National Soc. of Professional
Engineers, New Orleans, La. (P. H. Rob-
bins, 2029 K St., NW, Washington, D.C.
20006)

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

22-]. Earthquake Engineering, 3rd world
conf., Auckland and Wellington, New Zea-
land. (Administrative Secretary, Third
World Conf. on Earthquake Engineering,
P.O. Box 5180, Wellington)

4

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

Klett Summerson

Photoeleg_tric Colorimeter

KLETT COLONY MARKER and TALLY

K/Eff MANUFACTURING CO., INC,,

179 East 87th Street, New York, 28, N.Y.

No. 800-3

Test Tube
Model

1198

o)

SCIENGE

AS A

GULTURAL
FORGE

JAMES R. KILLIAN, JR.

on “‘Science and Government”

JEROME B. WIESNER

on “Technology and Society”

MICHAEL POLANYI
on “Science and Man’s
Place in the Universe”

GERALD HOLTON

on “Presupposition in the
Construction of Theories™

Edited by Harry Woolf. As a force in our cul-
ture, science not only influences society but is also
influenced by it. These four essays help establish
a meeting ground for discussion between scien-
tists and non-scientists about the broader impli-
cations of scientific progress.

$3.95

From bookstores, or from

THE JOHNS
HOPKINS PRESS

Baltimore, Maryland 21218
SCIENCE, VOL. 146



# UNUSUAL SCIENCE BARGAINS 2

SCIENCE TREASURE CHESTS For Boys—Girls—Adults!
Science Treasure Chest—Extra-powerful magnets, polarizing
filters, compass, one-way-mirror film, prism, diffraction grat-
ing, and lots of other items for hundreds of thrilling experi-
ments, plus a Ten Lens Kit for making telescopes, micro-
scopes,, etc. Full Instructions included.

Stock No. 70,342-W .................cciuiunnn $5.00 Postpaid
Science Treasure Chest DeLuxe—Everything in Chest above plus exciting
additional items, for more advanced experiments,

Stock No. 70,343-W ... ......... ... vuuiinininnnnenannnnn $10.00 Postpaid

BARGAIN 3 ASTRONOMICAL TELESCOPE

#z  See the stars, moon, phases of Venus, planets close up!
60 to 180 power—Zamous Mt. Palomer Reflecting type.
Unusual Buy! Equipped with Equatorial mount; finder
telescope; hardwood tripod. Included FREE: “STAR
CHART”; 272-page “HANDBOOK OF HEAVENS”;
“HOW TO USE YOUR TELESCOPE” book.

: Stock No. 85,050-W............... _nggg Postpaid
44" Reflecting Telescope—up to 255 Power, all-metal pedestal mount.
Stock No. 85,105-W. ... . ... . ............... $79.50 F.O.B. Barrington, N.J.

AUTOMATICALLY SHOWS TIME, TIDES, POSITION OF SUN, MOON, STARS

NEW SPILHAUS SPACE CLOCK
19 READINGS AT A GLANCE
3 DIALS—COMPLETELY ILLUMINATED
Startling scientific achievement, yet completely practical
and functional. Designed for the space age by world
renowned scientists, Dr. Athelstan Spilhaus, Dean of
Technology, University of Minnesota. Handsome con-
versation piece—constantly up-to-date encyclopedia of the
sky. The Spilhaus Space clock has beautiful fruitwood
case and 3 illuminated sky-blue dials. Blends with decor
of any home, office, club room, classroom, museum, dis-
play window, hotel, etc. Large dial shows sun position, daily sun rise and
set, moon position, moon rise and set, phase of moon, low and high tide
time, current stage of tide, day and month of year, current position of
stars in sky, time of star rise and star set, relationships of sun, moon and
stars, sidereal or star time. Left dial shows local time. Right dial shows
world time including major U. S. cities and Universal (Greenwich) time.
Operates on house current—requires only one simple setting for any geo-
graphic location. Measures 16” high x 11%4” wide x 41%” deep. Presenta-
tion plaques available. Complete satisfaction guaranteed or money refunded.

Stock No. 1202-W, Shp. Wt. 12 lbs. .............. $195 F.O.B. (4 $5 F.ET)
SPECIAL 220-V., 50-CYCLE MOTOR—illuminated dials

Stock No. 1203-W (Foreign orders deduct tax) ...... $215 F.O.B. (4 $5 F.E.T.)
B Perfect For Plant, Lab, Hobby, Home
NEW LOW-COST KIT BUILDS PHOTOELECTRIC DEVICES

Dozens of practical applications for this low-priced plioto-
electric kit. Make a photoelectric counter for entrance
oWy .
A . @ designs possible. Includes: 3/T-4 CdS photoconductors
i
i (¥2” diam. x %4” lg.), mounting bracket, Sigma AC-DC
relay (2 amps resistive load), 22K-Ohm, 1-watt resistor and a 52-page
booklet defining 19 different projects.
Stimulate your ability to think and reason. Here is
a fascinating assortment of wood puzzles providing
hours of pleasure. Twelve different puzzles, animals
and geometric forms to take apart and reassemble,
to think and reason while having lots of fun. Order yours now.
Stock No. 70,205-W . .............ovvriirrnrnnnnennnnnnnnnn $3.00 Postpaid

N NOW! LEARN TO USE THE FANTASTIC TOOL OF TOMORROW!

Measure . . . Check .. Solve ... Study . .. Create with
IN LIMITLESS APPLICATIONS
Get the jump on competition. Here’s a breakthrough in a new
technology. Completely simplified. Thousands of uses for researchers, prod-
uct designers, developers. Inexpensively measures one part in billion,
tion of metals. Obtain elastic moduli. Technically, moiré patterns are
predictable patterns created by superpositioning of one pattern over
another. Using elements which include equi-spaced linear, logarithmetic
and circular rulings, Dr. Gerald Oster, Brooklyn Polytechnic Inst., has
thick) and white Kromekote 334” x 414” (.012” thick); (1) Coarse grating,
(2) 65-line grating, (3) Logarithmic scale grating, (4) Radial lines, 5-
degrees, (5) Equispaced circles, (6) Fresnel zone plate, (7) Sphere projec-
tion, (8) Cylinder projection; two pieces 314” x 4” 150-dot screen on film;
fascinating world of moiré. STOCK NO. 70,719-W ............. $8.50 Ppd.
STOCK NO. 60,464-W Same as above without book......... ....$6.50 Ppd.
MOIRE PATTERN ACCESSORY KIT. For additional experiments, Con-
tains metallic balloon, calcite, two kinds of diffraction gratings, one-way
Order by stock No.—Check, M.O. or Open Account—Money-back
Guarantee. Minimum Order on Open Account—$10.

FREE! GIANT 148-PAGE CATALOG "‘W“
Completely new, 1965 edition. New items, categories, il-
surplus bargains. Imported instruments! Lenses, Prisms, Magni-
fiers, Telescopes, Satellite Scopes, Microscopes, Binoculars, etc.
For industry, research labs, hobbyists, experimenters. Write for
free Catalog "W,

ways or conveyor belts, light-actuated door opener, light-
Stock No. 60,441-W.................ccoivvniinnn.n 51045 .Posl?u:id
give a chance for all the family, young or old, to test

MOIRE PATTERNS KIT

Measures diffraction pattern movement produced by lasers; diffusion of
developed a complete new basic scientific tool. Kit contains 8 basic pat-
20-mesh woven fiberglass screen 8” x 1012”; copy of Dr. Oster’s book,
mirror foil, polarizing materials, Ronchi rulings, assortment of lenses.
lustrations. 148 easy-to-read pages packed with 100’s of in-

meter, transmitter power output indicator, countless circuit
WOODEN SOLID PUZZLES . t E ﬁ:

skill, patience and, best of all, to stimulate ability =

COST-CUTTING, TIME-SAVING, SUPER ACCURATE RESULTS
molecules in solution or heat waves. Study liquid flow, stress lines, distor-
terns on both clear acetate in lantern slide size measuring 3%4” x 4”7 (.020”
“The Science of Moiré Patterns”—an authoritative introduction to the
STOCK NO. 60,487-W......... e e s eresiaascaneasnoresrao 5800 de}.
dustrial on-the-job helps . . . quality control aids. Many war
27 NOVEMBER 1964

If your measurement problem
is caused by unrelated activity

RAW DATA*

AFTER 50 SWEEPS AFTER 100 SWEEPS

[r—

SIGNAL AVERAGING
CAN BE THE ANSWER

The Mnemotron CAT 400B Computer of Average
Transients averages repeated signals masked by unrelated
activity, improving definition of the signal of interest
sufficiently for accurate measurement. As the CAT sums
the repetitive event, random activity tends to cancel
itself out, essentially isolating the signal for storage in,
the CAT’s 400-address memory . . . for x-y plotting
. . . computer reduction . . . or for further processing by
a variety of CAT accessory instruments.

CATs have solved measurement problems in Biomedi-
cal Research — neurology, ophthalmology, electrocardi-
ography, as well as in many areas of physical measure-
ment including Nuclear Physics, Analytical Chemistry,
Geophysics and Electronics.

Signal Averaging with the Mnemotron CAT 400B is
fully described in a new 30-page specification/applica-
tion brochure. Write for your copy.

* Data courtesy of E. H. Hon, M.D., S. T. Lee, M.D.

‘7 TECHNICAL MEASUREMENT CORPORATION

441 Washington Avenue, North Haven, Conn.

Send a copy of the CAT brochure to

Name. Title.

Company.

Address.

See us at Atom Fair, Booth 113-115, in San Francisco, December 1-3
1199




The Carl ZeisSEM 9

This electron microscope com-
bines high resolving power with
unsurpassed operating simplicity.
Preparatory and operating steps
have been greatly automated, al-
lowing you to devote full attention
to the research problem at hand.
With minimum instruction, labora-
tory technicians can produce out-
standing resuilts.

[o]
RESOLUTION of 10-12A is obtainable.

DIRECT MAGNIFICATION ranges from.

1,500x to 40,000x in four fixed and cali-
brated steps, or continuously. Additional
pole pieces for lower magnifications also
are available.

FAST BEAM ALIGNMENT: The beam is
aligned electromagnetically rather than
by tilting or displacing the gun.

UNIQUE BRIGHTNESS CONTROL: Ex-
clusive with Zeiss. The electron beam
oscillates at 90 KC across the diaphragm
opening. Image brightness is adjusted by
changing the amplitude of oscillation,
not the beam current.

LOW CONTAMINATION RATE: Due to
exclusive design features specimen con-
tamination is unusually low.

CHANGING APERTURES is done
quickly and easily, without breaking
vacuum. Three objective apertures are
available inside the column.

ELECTROSTATIC STIGMATOR is
newly designed for unusually easy com-
pensation of astigmatism.

FOCUSING is continuous, with numeri-
cal read-out indicator.

SELECTED AREA DIFFRACTION:
Specimen areas of 1-2x diameter can be
selected for examination.

CONVENIENT OBSERVATION: For
groups, a 4¥%z-inch diameter fluorescent
screen observable through three large
windows; for individuals, a 10x binocu-
lar of exceptionally high light transmit-
tance equipped with special eyepieces
for eyeglass wearers.

CARL ZEISS, inc.

444 Fifth Avenue, New York, N. Y. 10018

ATLANTA, CHICAGO, LtOS ANGELES, SAN FRANCISCO, SEATTLE, WASHINGTON 0. C., BOSTON

1200

FULLY AUTOMATIC PHOTOGRAPHY:
At the touch of a single lever the auto-
matic sheet film camera produces prop-
erly exposed, sequentially numbered
2% x 2% inch micrographs. Film trans-
port is automatic, thus double exposure
is impossible.

STEREO MICROGRAPHY: Specimen
may be tilted for 6° or 12° angle of con-
vergence without breaking vacuum.

FOOLPROOF VACUUM SYSTEM:
Automatic device, controlled by four in-

WEST GERMANY

terlocked pushbuttons, prevents opera-
tion of the filament and high voltage be-
fore sufficient vacuum is reached.

FAST SPECIMEN CHANGE: When
changing specimens, image-to-image
elapsed time is about 40 seconds, includ-
ing 12-15 second pump-out time.

An EM 9 is always on display in our show-
rooms for demonstration. Nationwide
service is available. For literature write
to Dept. SC

The Great Name in Optics

IN CANADA: TORONTO, MONTREAL, WINNIPEG, VANCOUVER
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New Products

General-purpose pH meter, intended
for fast pH and millivolt measure-
ments, potentiometric and dead-stop
titrations, is designed for use in in-
dustrial, educational, and medical lab-
oratories. The product has a measur-
ing range from O to 14 pH units and
0 to #1400 mv. Readings are made on
a 7-inch mirror scale taut-band sus-
pension meter. Relative accuracy is
+0.05 pH and repeatability of =+0.02
pH and *2.0 mv is possible. Manual
temperature compensation covers 0 to
100°C. Connectors are provided for
automatic temperature compensation,
recorder output, and polarizing cur-
rent for Karl Fischer and other titra-
tions. The transistorized line-operated
power supply eliminates the need for
batteries. Instrument drift is less than
0.01 pH per 24 hours. The instrument
can be used with grounded or un-
grounded solutions and the electrode
input jacks will receive either Corning
or other electrodes. Model 7 comes
with an accessory kit which includes
all the basic equipment required to
operate the instrument, including the
Corning triple-purpose (which functions
as a general-purpose) pH electrode,
a low sodium error, or a high-tempera-
ture electrode.—D.J.P. (Corning Glass
Works, Dept. S365, Corning, N.Y.)

Titration kit, designed for use in the
classroom, consists of an analytical re-
dox pH meter, burette and stopcock,
protected pH probe, multipurpose
stand, buffer kit, and manual. The
large scale meter has a continuous
0 to 14 pH scale readable to 0.05
pH and a millivolt scale, —1400 mv

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

Denis J. Prager (D.J.P.), Laboratory of Tech-
nical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

Joshua Stern (J.S.), Basic Instrumentation
Section, National Bureau of Standards, Washing-
ton 25, D.C. (physics, computing, electronics,
and nuclear equipment).

The information reported here is
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information.

Address inquiries to the manufacturer, men-
tioning Science and the department number.

obtained
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to -+ 1200 mv, readable to 2 mv., Tem-
perature compensation from O to
100°C is selected by means of a front
panel knob. The 14%2-inch, 25-ml bu-
rette is graduated in 0.1 ml and has a
Teflon stopcock. The rugged glass pH
probe, completely covered with poly-
ethylene, is virtually unbreakable, a re-
quirement for student use. The multi-
purpose stand is a magnetic stirrer unit
with a support rod for the burette-
probe assembly. The beaker sits on
the stirrer surface and the burette-
probe assembly is lowered into place.
The pH meter is held by a separate
stand to bring it up to a convenient
height. Three 50-ml polyethylene bot-
tles are supplied with the buffer kit
which provides three packages each of
powdered buffer salts of 4, 7, and 9
pH. Each package makes 500 ml of
solution. Experiments convenient to
try with this kit, along with a series
of problems, are given in the manual
supplied with each Titra-Kit—D.J.P.
(Analytical Measurements, Inc., Dept.
S$362, 490 Morris Ave., Summit, N.J.)

A dual-purpose accessory for all
Beckman infrared spectrophotometers
facilitates studies with attenuated total
reflectance (ATR) and variable angle
reflectance (VAR) on the same instru-
ment. This accessory, which clamps
into the existing sample compartment
track of the IR-4, 5A, 7, 8, 9, 10, 11,
and 12 spectrophotometers, provides the
necessary optics and angle adjustment
for performing both these methods.
ATR is a method for determining the
absorption properties of samples which
(i) have strong absorption bands and
require very short path lengths or (ii)
are virtually opaque. In this method,
the sample is placed in intimate con-
tact with the back face of a prism.
The infrared beam travels into the
prism and is partially reflected off this
back face. However, part of the beam
enters a few microns into the sample,
where absorption occurs to an extent
depending upon the sample composi-
tion. The amount of absorption is pro-
portional to the ratio of the index of

refraction of the sample to that of the
prism, and this ratio is a function of
wavelength. Therefore, a record of per-
cent transmission as a function of
wavelength is obtained which is simi-
lar to but not exactly the same as a
standard absorption curve. In addition
to dependence upon wavelength, the
amount of absorption depends on the
angle of incidence of the infrared beam,
and for this reason the prism angle can
be adjusted between 25° and 60° so
that the critical angle can be utilized.
In addition, a variety of prisms of dif-
ferent refractive indexes are available
to match that of the sample. In variable
angle reflectance, properties of thin
film coatings of inorganic and organic
materials and surfaces of various mate-
rials are studied by obtaining curves of
specular reflectance as a function of
wavelength. Here, again, the feature of
this instrument is the ability to vary the
angle at which  the incident beam
strikes the sample, in this case, over a
range from 15° to 80°. Although this
method has not so far been of much
use to the biologist, the convenience
with which the two methods can be
tried and interchanged in this acces-
sory may bring some new biological
applications.—D.J.P. (Beckman Instru-
ments, Inc., Dept. S359, 2500 Harbor
Blvd., Fullerton, Calif.)

Lamp housing, for high-pressured
compact arc lamps of up to 1000
watts, is completely enclosed with the
exception of one entrance and one exit
port. This construction permits recir-
culation of a selected gas such as nitro-
gen, making it possible to utilize all
of the ultraviolet radiation from the
arc lamp. An internal fan recirculates
the gas in the system. The lamp hous-
ing also features an ultraviolet trans-
mitting quartz optic (f/1.5) in a lever-
operated focusing sleeve, and a com-
partment for light or heat filter inser-
tion. An adjustable spherical first sur-
face reflector mounted in back of the
arc lamp serves to increase light output
efficiency and even-out the field. The
housing is of heavy-gauge aluminum
and utilizes a vertically adjustable base.
One side of this housing is easily and
completely removable by means of
thumb screws, to facilitate lamp in-
stallation or replacement. Power sup-
ply connections to the lamp are pro-
vided through two terminals insulated
by large porcelain insulators. Size is
approximately 5 by 5 by 10 inches.—
D.J.P. (Schoeffel Instrument Co., Dept.
8363, 15 Douglas St., Westwood, N.J.)
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