


If you want a reliable and quiet
large-volume centrifuge,

buy the J-6B.

Four years ago, we introduced the first quiet
large-volume refrigerated centrifuge — the J-6.
Today, no centrifuge matches the degree of relia-
bility established by the J-6 and the current model

J-6B. No other centrifuge of its type is UL listed.

And no other is so appreciated for its quiet
operation and its many features.

The J-6B is built for constant use. Its pow-
erful DC motor gets rotors to speed fast, and
its efficient braking cuts run times. The sturdy,
proven rotors spin up to 6 liters or 6 blood bags.
Color-coded Multi-Disc™ adapters hold large
numbers of different sized tubes. The unique
JR-3.2 rack rotor holds fully loaded gamma
counter racks; a new Elutriator rotor provides
a gentle means of separating cells. There’s even

a special model — the J-6B/P centrifuge — for
blood component processing; it has automatic
reset timer, optical calibration port, two-step
braking, and end-of-run indicators.

And, should you ever require service,
it’s only a phone call away because there are over
400 Beckman Service Representatives in the U.S.
and Canada alone.

For full information, write Spinco Division,
Beckman Instruments, Inc., 1117 California Ave.,
Palo Alto, CA 94304.

BECKMAN
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NENZYMES"
'Enzymes for Research

Purified to homogeneity
Biologically tested

Originally we prepared NENZYMES for use in our bio-
logical testing program for radiochemicals, because
purchased enzymes could not match standards
required by our quality control systems. Now
NENZYMES are routinely employed in testing our 32P
and 3H labeled nucleotides, and are components in
our Nick Translation and End Labeling Systems. For
the first time we are making them available to the
research community as the beginning of a growing
line of ultra-pure enzymes for research use.

Exclusive packaging has been designed which brings
NENZYMES to your laboratory at correct temperatures
but without ice, water, splash, and nuisance. Complete
assay information is included.

DNA Polymerase | (E. coli)

No detectable DNA endonuclease activity

Reliable component in NEN’s complete
Nick Translation Systems [32P] and [3H]

NEE-100: Available in 600 or 3000 units

T, Polynucleotide Kinase

Mutant enzyme contains no 3" phosphatase activity,
allowing preparation of oligonucleotides
with-3" and 5’ phosphates

No detectable ribonuclease or deoxyribonuclease
activities

Reliable component of NEN's 5’-End Labeling System
NEE-101: Available in 100 or 500 units

Large Fragment DNA Polymerase |

(Klenow Fragment)

No detectable DNA endonuclease activity

Tested to demonstrate high dATP [a-*2P]-
incorporation into DNA

NEE-102: Available in 250 or 1250 units
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New for
Herpes Simplex Virus Studies

lodo-2'-deoxycytidine, 5-['25/]-

>700Ci/mmol

Ethanol:water, 1:1

NEX-150 10uCi 2x10uCi 50uCi 2 x 50uCi
Prepared fresh for stock first Monday each month
Circle No. 294 on Readers’ Service Card

DNA, IdCTP, IUdR

Deoxyribonucleic acid,

liododeoxycytidine-5-125|]-

(Calf thymus. No single-stranded DNA

detected immunologically.)

>0.1uCi/ng

0.01M Tris-HCI, 1.0M NaCl, 0.0001M EDTA,

pH 7.5, shipped indry ice

NEX-082 1uCi 5uCi

Prepared fresh for stock fourth Monday each month

lododeoxycytidine 5'-triphosphate,
tetra(triethylammonium) salt, 5-['25|]-

>900Ci/mmol

Ethanol:water solution, 1:1, shipped
indryice

NEX-074 100uCi 500uCi 1mCi

Prepared fresh for stock third Monday each month

lododeoxyuridine 5-[25|]-

>2000Ci/mmol

0.01M Acetic acid:ethanol solution, 1:1
NEX-072 0-500u.Ci 1mCi  2mCi
Prepared fresh for stock Wednesday

after fourth Monday each month
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Not for use in humans or clinical diagnosis.

New England Nuclear

® 549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany
Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9
Tel. 514-636-4971, Telex 05-821808
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Towers of porous calcareous tufa, the
largest 4.3 meters in height, rise above
basal sand columns to about 6 meters
above present south shore of Mono
Lake, California. They were precipi-
tated where calcium-rich artesian wa-
ters entered a once fuller alkaline lake,
now lowered by evaporation and diver-
sion of recharge waters to Los Angeles.
See page 1009. [Preston Cloud, Univer-
sity of California, Santa Barbara]



The Universal keeps on growing

Now over “The most remarkable
1,500 accessories objectives”

The Zeiss Universal Microscope  The latest development is a line of The great name in optics
was designed to grow. Twenty-year- Plan-Neofluars. One expert raved,

old Universals will accept the “The numerical apertures for such ZElss
latest accessories for qualitative versatility are nothing short of phe-

and quantitative microscopy and ~ nomenal and the lenses live up to

for photomicroscopy. Today those  the name Zeiss in every respect.”

accessories number over 1500—  Use them with water, oil, glycerin—
the most for any microscope. with or without cover slips.
No matter what you Nationwide service.

want to do in Micro-
scopy, you can do it
with a Universal.

West Germany
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MC-63 Automatic
Attachment Camera.
—— Large field,

small size.
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FORTODAY'S FACULTY AND COLLEGE STAFF MEMBERS' FROM 18 TO 80.

Whether you're thinking retirement
ornot, review the plan that provides
for cash withdrawal (without surrender
charge) and /ora lifetime income.

TIAA-CREF Supplemental Retirement Annuities
(SRAs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
are still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.
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Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE

...SEND FOR A FREE INFORMATION KIT.

I Teachers Insurance and I
[ Annuity Association of I
l America—College Retirement I
Equities Fund
I 730 Third Avenue I
I New York, N.Y. 10017 I
I Please send me full details I
| about TIAA-CREF Supplemen- i
I tal Retirement Annuities, the l
flexible tax-deferred annuity plan that offers the opportunity to accumu-
I late funds for additional retirement income and the option for cash l
I withdrawal. I
I Name I
I Address =
: City I
I State Zip Date of Birth I
I Name of Institution I
I Please let us know if you are participating in a TIAA-CREF retirement plan I
at your institution. O YES ONO S 1128 80
L__----—_—_-—--_--—_—
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Now available from STBS:
The two leading journals of
fundamental research in the
People’s Republic of China

SCIENCE IN CHINA  SCIENCE BULLETIN

(Scientia Sinica) (Kexue Tongbao)
A journal of A journal of
fundamental research short communications

In order to keep abreast of current scientific research in the People’s Republic of China,
Science in China and Science Bulletin are essential reading, for they are the mostimportant
general scientific journals in China, with a highly comprehensive range which covers all
aspects of pure and applied science.

The journals are sponsored by the Academy of Science of the People’s Republic of China,
and are published by Science Press, Beijing (Peking). The editorial board of distinguished
scientists is headed by the noted physicist Yan Jici, Vice-President of the Academy of
Science and includes Bei Shizhang, Director of the Institute of Biophysics, Academy of
Science; Zhang Wenyu, Director of the Institute of High Energy Physics, Academy of
Science; Huang Jiasi, President of the Chinese Academy of Medical Sciences, and Jin
Shanbao, President of the Chinese Academy of Agricultural Sciences.

Science in China and Science Bulletin have only been available in English since the beginn-
ing of this year, distributed by Gouzi Shudian from Beijing. However, from January 1981,
they will be distributed world-wide in English by Scientific and Technical Book Services
Ltd., and jointly copyrighted by Gordon and Breach Science Publishers and Science Press.

Science in China Science Bulletin

12 issues per volume 12 issues per volume

Published monthly Published monthly

Subscription price: $180.00/£82.00 Subscription price: $180.00/£82.00
Back volumes: $200.00/£91.00 Back volumes: $200.00/£91.00
Includes airmail despatch Includes airmail despatch

Both are also available in microform. Please write for details.

The issues to be distributed by STBS from January 1st will be
considered a ‘new’ series, and any previous subscription
arrangements have had to be cancelled. Before service begins

subscription orders should be prepaid. Gi8
Send orders to: Scientific and Technical Book Services Ltd., gqrdon gn;_l!r:each
clience ruplishers
PO Box 197, London WC2N 4DE, U.K. Avimtirvinhied
London WC2N 4DE

Gordon and Breac
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Witha
Brinkmann
Homogenizer,
you can
homogenize
samples
underl ml/

..homogeniie
anaerobically

.and

without
cross =
contamination.

When it comes to breaking down o~ J ize contamination and
and homogenizing virtually any type 4 ng problems, even an
of tissue, small organs, bones, bench-top unit that homo-
muscle, cartilage, or even  without admitting air.

an entire mouse, the : sider its unigue method of
Brinkmann Homogenizer ‘ ' struction, a combination
is in a class by itself. ; Q ic energy and mechani-
Consider its power. A 600W W TP aring action, based on the

motor develops up to 30,000 rpm igh Frequency Principle.
(1200W on PT-45 model, with up to ' nsider the optional electronic

20,000 rpm) to assure complete homogeniza ontrol unit, with its sensor that
of most samples within 30 to 60 seconds (other nitors the actual speed and keeps
instruments may require 15 minutes or more). . it constant, regardless of load. ‘
Consider the wide choice of generators, all ‘ From any standpoint, nothing compares with

made entirely of stainless steel. It includes a a Brinkmann Homogenizer. For literature, write
Microprobe Generator small enough to fit into a Brinkmann Instruments, Inc., Subsidiary of
standard cuvette (for samples as small as 1 ml or Sybron Corporation, Cantiague Road, Westbury,
less), Anaerobic Generators for aerosol-free N.Y. 11590 or call toll-free 800/645-3050. In
homogenization, a Mechanical Seal Generator to Canada: Brinkmann Instruments (Canada), Ltd.

Brinkmann Homogenizers

From tissue to homogenate in 30 seconds!

SYBRON|Brinkmann
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Lanier introduces
the No Problem typewriter
for your technical typing.

Want to get your typing back faster
than ever before? NO PROBLEM

Want to type Greek and math
symbols right on the screen?
NO PROBLEM

Want to type and edit multi-level
equations with typewriter
simplicity? NO PROBLEM

Want to add line drawings and
charts to the page? NO PROBLEM

Most typewriters —even many of the
latest electronic models —are limited to
basic typing.

But the Lanier No Problem
Electronic Typewriter is multi-use,
with extraordinary powers for
technical and scientific typing.

No Problem typing —
a better way to type.

The No Problem concept

To begin with, the No Problem
typewriter speeds up the typing of your
proposals, manuals, and reports like no
ordinary typewriter can.

It eliminates typing rough drafts on
paper. Pages are prepared on a TV-like
screen instead.

Changes and corrections are made
right on the screen. So no whiteouts.
No retyping. No false starts. Whole
paragraphs can be moved with the
touch of a few keys.

Letter quality printing is done at up
to 540 words per minute.




With the No Problem typewriter,
one typist can now do work as fast as 3
or 4 people using ordinary electric
typewriters.

Plus, the basic intelligence for the
No Problem typewriter is contained on
No Problem Smart Discs™ So future
functions and improvements can be
added with new Smart Discs as they
are developed.

One typewriter or a shared system

The No Problem Shared System™
offers you even greater typing
capabilities.

No Problem Shared System

Typewriter
Stations

Central
Memory Unit

The No Problem Shared System™ adds
new capabilities to the already
versatile No Problem concept.

The heart of the system is the Central
Memory Unit. It can store up to 30,000
pages, giving you lower storage costs
per page, and eliminating the need for
typists to handle numerous discs.

You can start with one or two
typewriter stations connected to the
Central Memory Unit, and add
typewriter stations or printers as your
needs increase.

There is also an attractive economic
factor in sharing printers and other
equipment.

Advanced features

Consider the old method of
incorporating complex mathematical
equations into your copy: leave the
space blank, then hand letter them in
after the page was typed. Or, you could
run to the photocopier, then ‘““cut and
paste.”

With the No Problem Shared
System, you can incorporate and edit
virtually any equation you may
encounter—right on the screen. It will
display 256 different characters,
including Greek and math symbols.

Line drawings can be constructed on
the No Problem screen, too.

The No Problem Shared System
automatically selects left, right or
center page position for numbers, and
chapter names on even and odd pages.
Repagination automatically updates
section numbers to accommodate your
additions and deletions.

The No Problem

Electronic Typewriter

from AAINIIER

LANIER BUSINESS PRODUCTS, INC.

It does more than just type.
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Advanced editing automatically
positions footnotes on the proper page.

And the printing of the No Problem
Shared System approaches typeset
quality and flexibility. Proportional and
bold printing, to fit any format or width,
is easily done. Even in two typestyles
and two colors on the same page at the
same time.

Most of all, the No Problem Shared
System can improve your cost/
performance ratio dramatically with its
increased workpower.

Modular design protects your
investment

You can add Shared System
typewriter stations, standalone No
Problem typewriters, printers and
Smart Discs to your office at will.

So your investment will continue to
be a money-making problem solver as
long as you own the equipment.

The No Problem demonstration

Your Lanier representative won’t
waste your time with a memorized
sales pitch.

We would rather show you how No
Problem typing can solve your
problems.

Send us this coupon and we’ll call
immediately to set up an appointment.

Or call toll free (800) 241-1706.

Except in Alaska or Hawaii. In Georgia, call
collect (404) 321-1244.

| e =TT

Want to see Lanier No Problem typing in
action? NO PROBLEM.

Send us the information below and a
Lanier representative will call for an
appointment.

Name Title
Phone

Best Time To Call

Firm Name

Address

County

City State Zip
What kind of typing or word processing
system are you using now?

Lanier Business Products, Inc.
1700 Chantilly Dr. NE, Atlanta, GA 30324

[ ——————

© 1979 Lanier Business Products, Inc. 4 39 EKO

e R iy S M U ———



THE BIGGEST
LITTLE FLATBED
ON THE MARKET

A Small Unit,
25 x 29 cm, with a
Large Working Area
15x20 cm. 41%

of its overall size.

The Unit is
Complete as delivered
for electrofocusing
(HE 900) or for

agarose electrophoresis
(HE 905).

To equip your unit for
both techniques, you need
purchase only one modestly
priced Kit.

Special Design Features:

The all aluminum, Kynar®-
coated cooling plate offers
excellent heat conductivity
and electrical insulation.

The tight-fitting lid
creates a static air blanket.
No danger of moisture
on the gel surface.

i
-
=
O
L
5
e

The electrode assembly is
especially designed for
electrofocusing. Movable
parallel electrodes adjust
for perfect gel contact.

HOEFER
SCIENTIFIC
INSTRUMENTS

P.O. 77387, 650 Fifth Street

San Francisco, California 94107
800-227-4750 in CA 415-495-4410
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LETTERS
Cryptography, NSF, and NSA

In view of the extensive recent dis-
cussion (News and Comment, 31 Oct., p.
511) of the respective roles of the Na-
tional Science Foundation (NSF) and the
National Security Agency (NSA) in sup-
port of cryptologic research, I believe it
may be useful to restate the Founda-
tion’s established policy in this area.

The essential points of our policy with
respect to cryptologic research are
these:

1) Since mid-1977, we have routinely
referred proposals with relevance to
cryptology to NSA for review. We will
continue to do this. The practice serves
to keep NSA informed of NSF’s activi-
ties in this area and gives NSA an oppor-
tunity to make technical comments on
proposals which can be useful in making
funding decisions. It is not a ‘‘clear-
ance’’ process; whatever comments
NSA may make are advisory.

2) The NSF has long had a policy of
encouraging other agencies to support
basic research in areas relevant to their
missions. We have specifically encour-
aged NSA to establish an unclassified
basic research program and stand ready
to assist that agency in this effort. We
believe it is fundamentally healthy to
have alternative sources of support in
important areas of science and anticipate
no difficulties in maintaining close coor-
dination between NSF and NSA.

3) In cases in which alternative
sources of support are available, we rou-
tinely encourage principal investigators
to apply to such sources as well as to
NSF. However, if an investigator prefers
to apply only to NSF, we will consider
the proposal in the usual manner, with-
out prejudice, and reach a decision on
funding using our usual criteria and peer
review process.

4) The NSF does not expect that the
results of the basic research which it sup-
ports will be classified, except in very
rare instances. The NSF does not cur-
rently have classification authority, but it
has responsibility, under routine execu-
tive orders issued by both the current
and previous administrations, to refer
any information which it believes might
require classification to the agency with
appropriate subject-matter interest and
original classification authority. For
cryptologic research, that agency is
NSA. The important point here is that
it makes no essential difference, in
terms of the likelihood of classification,
whether research is supported by NSF
or NSA. This policy is of long standing,

and applies to all areas of research.

5) The NSF has long-established re-
porting requirements which allow it to
meet its responsibility for prudent use of
public funds. These might not be ade-
quate in all cases where research could
have special relevance to national secu-
rity, and in such cases we may consider
special reporting requirements. We have
not done this in the past, and we may not
have to do it in the future. If we did have
to establish such reporting requirements,
however, we would regard this not as a
change in policy but simply as a change
in administrative procedure necessary to
apply a long-standing policy to a changed
situation.

In summary, NSF will continue to
support cryptologic research, will con-
tinue to coordinate such research with
NSA, and will continue to encourage
NSA to develop its own basic research
support program. The results of such re-
search have not been classified in the
past, and we do not expect them to be in
the future, but we will ensure that our re-
porting requirements are adequate to al-
low us to meet our responsibilities with
respect to possible classification. Most
important, NSF has a fundamental pol-
icy of supporting the best research it can
find in all areas of science and engineer-
ing, with the fewest possible restrictions
on investigators.

DoNALD N. LANGENBERG
Office of the Director, National Science
Foundation, Washington, D.C. 20550

I find it very strange that the Public
Cryptography Study Group was put to-
gether by the American Council on Edu-
cation, which represents university ad-
ministrators, rather than by the math-
ematical community. As a result the
group seems to have missed the essential
feature of modern-day communication
of information among mathematicians.
Most new results in mathematics are cir-
culated by means of preprints at least 1
to 2 years before they are published.
Furthermore, preprints are usually sent
out simultaneously with the submission
of a paper for publication. Thus pre-
publication review of math journals
(voluntary or otherwise) by the NSA
would do little to impede the circulation
of new results in cryptography obtained
by mathematicians not affiliated with the
NSA.

If the NSA seriously wants to restrict
such circulation, it would have to pre-
vent individual researchers from mailing
out preprints of new results which the
NSA deems relevant to cryptography.
How does the NSA propose to do this?
What does the NSA consider as being
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work relevant to cryptography? The
work of Miller (/) on primality depends
on the truth of the generalized Riemann
conjecture, and it is not inconceivable
that future factoring algorithms would al-
so depend on basic results in number
theory of the same ilk. Would that then
mean that all future work on the Rie-
mann conjecture would have to be
cleared by the NSA before publication?
What about general work on zeta func-
tions that might relate to the Riemann
conjecture?

Similarly the work of Rivest, Shamir,
and Adleman (2) is based on number-the-
oretic results attributable to Euler and
Gauss among others. Does that then
mean that all future extensions of
Gauss’s and Euler’s work must be cleared
by the NSA before they can be dis-
cussed with colleagues?

The threat of possible classification of
a research result as well as the knowl-
edge that publication would be delayed
due to the extra NSA review is sure to
have chilling effects on the eagerness
with which nontenured researchers
would approach problems relating to
cryptography. A major result, therefore,
of an NSA review will undoubtedly be
less research in this area. Is this one
of the NSA’s aims?

It seems to me that the scientific com-
munity should give much more thought
to the question of the implications of pri-
or restraint and should oppose it. If the
NSA wants to exercise a policy of prior
restraint, it should either be forced to ob-
tain a legislative mandate for such a pol-
icy or made to test its current authority
in the courts.

RICHARD MANDELBAUM
Department of Mathematics,
University of Rochester,
Rochester, New York 14627
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Participatory Management

Amitai Etzioni (Editorial, 22 Aug.,
p. 863) concludes that ‘*We have over-
burdened our industrial machine, the
modern American economy. ... We
have indulged in overconsumption . . .
and underinvestment. This is reflected
in most . . . components of the indus-
trial system.... Once the broader
picture is drawn, the corrective practi-
cally suggests itself: a decade or so of
reindustrialization of America . . . .”

The manner in which decisions are
made and implemented to modernize
equipment or plant may have very con-
siderable influence on payoff from the
investment. Many organizations overlook
this point in their managerial decision-
making. As an illustration, a small steel
company that I was consulting with a
few years ago decided to install a new
furnace at the cost of several million dol-
lars. This furnace had the rated capacity
to yield x melts a day with fewer work-
ers, compared with the existing furnace
from which the company was getting an
average of 3/5x melts per day. The po-
tentially much more efficient and produc-
tive furnace seemed necessary to lower
costs and thus make it possible to com-
pete with the Japanese steel imports that
had seriously decreased this company’s
share of the market.

The manner of planning, making, and
implementing that decision was (charac-
teristically) unilateral—the company’s
top management and engineering depart-
ment just arranged with the furnace man-
ufacturer to build and install the new
equipment, without involving the vari-
ous stakeholder groups (union, workers,
foremen, and so forth) in the plan. The
result: Because of some design errors
(not all relevant personnel were consulted
in the planning), inadequate training with
the new equipment, and the workers’ fear
of losing their jobs by potential tech-
nological displacement, yield from the
new furnace was only about the same
number of melts a day as that from the
old furnace—until union-management
relations improved and a more participa-
tory style of management was in-
troduced.

Etzioni’s Rx includes (among his pri-
orities) the shoring up of human capital.
One demonstrably effective way to do
that—and to improve productivity and
product quality in the process—is
through joint management-labor efforts
at improving the quality of working life.
The nature of such efforts, and of condi-
tions needed to optimize the likelihood
of sustained success, has been well de-
scribed in readily available articles and
books. Despite evidence offered of out-
comes such as markedly improved mo-
rale, job satisfaction, productivity, prod-
uct quality, and overall economic per-
formance, the spread of this managerial
modus operandi has been slow.

EDWARD M. GLASER
Human Interaction Research Institute,
10889 Wilshire Boulevard,
Los Angeles, California 90024

Erratum: The correct surname of the first editor
of The Universe at Large Redshifts, reviewed in the
issue of 14 November, p. 781, is Kalckar.
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Science and Engineering Education

In comparison with other advanced countries, the United States is be-
coming a nation of scientific illiterates. Our principal commercial and mili-
tary rivals have recognized that future superiority will rest heavily on com-
petence in applied science and engineering, and they are preparing their
young people for the world of the future. For example, in Japan instruction
in science begins in the first grade. From the third through the ninth grades,
science and mathematics are required subjects and constitute two of the
four major courses taught. Most students who intend to go on to universities
continue to take science and mathematics courses in upper secondary
schools. Their curriculum includes differential and integral calculus and
probability and statistics.

Conspicuous examples of American achievements, such as Nobel Prizes
or pictures from the Voyager spacecraft, serve to blind the public to the fact
that a problem exists here. Actually, the Nobel laureates and the engineers
responsible for Voyager are products of an earlier era. During their forma-
tive years (the 1940’s and 1950’s) a different attitude, one more favorable to
science and engineering, prevailed in America. Around 1965 the environ-
ment for science and engineering began to deteriorate, and while Nobel
Prizes still come, our superiority in technology has about vanished.

A recent report prepared by the National Science Foundation and the
Department of Education* provides some sobering comments. At a time
when the world faces an enormous need for engineers, the United States
lags behind Japan, West Germany, and the Soviet Union in the number of
engineering graduates per capita. The contrast is especially marked with
respect to Japan, where engineering enjoys high prestige and the total num-
ber of degrees granted to engineers annually has surpassed that in the
United States. In Japan 20 percent of all baccalaureate and about 40 percent
of all master’s degrees are granted to engineers. This compares with about 5
percent for each of these degree levels in the United States. Moreover,
many of the U.S. graduates are foreign nationals.

In Japan an engineering degree is a favorable route to business and social
success. The report states that in Japan ‘‘only about 50 percent of the engi-
neers produced each year . . . enter the engineering profession. The others
become civil servants and managers in industry. Around one-half of the
senior civil service hold degrees in engineering or related subjects. . . . In
industry, about 50 percent of all directors have engineering qualifications.’’

The educational situation in Germany is similar to that in Japan, with
emphasis on science and mathematics in primary and secondary schools.
‘“The overall picture in Germany is one of a very high level of science and
mathematics literacy among college graduates as well as a strong science/
mathematics understanding among the general population.’’

In the Soviet Union students are exposed to an intense mathematics and
science curriculum. Algebra and geometry are taught in the sixth and sev-
enth grades, and additional mathematics, including calculus, is part of the
high school curriculum. All youngsters are required to complete 5 years of

- physics and 4 years of chemistry. About five times as many Soviet students

as Americans go on to engineering training. The inefficiencies of the Soviet
system dissipate much of this advantage, but one can scarcely feel comfort-
able about the contrast in educational level between the military forces of
the U.S.S.R. and the United States.

Our present policy is moving us toward becoming a colonial supplier of
raw materials and food to more advanced countries and is placing us in a
position of increasing peril. Unfortunately, there is no crisis to alert the
public. The one positive factor operating at this time is a strong demand for
engineering graduates, which is driving up salaries. Overcoming scientific
illiteracy will take decades.—PHILIP H. ABELSON

*National Science Foundation and Department of Education, Science and Engineering, Educa-
tion for the 1980s and Beyond (Washington, D.C., October 1980).
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’ Annual Meeting

Toronto
3-8 January 1981

Tours

764-773. Tours are limited to Meeting Registrants only.

For the Annual Meeting Program, please see the Preconvention Program in the 14 November issue of Science, pages

Tours

1. Ontario Science Centre, Tour A: Sunday, 4 January,

1:30 pm.-5:00 p.m.

Trip to Centre which includes 570 exhibits, most of them
participational, demonstrations, mini-theatres, films, and
workshops designed to stimulate the interest of the public in
science.

2. Centre for Forensic Sciences: Monday, 5 January,
8:30 a.m.-12:00 noon.

Tour will provide an opportunity to view the workings of
a modern ‘‘crime laboratory.’’ Visits to some of the laborato-
ries in forensic chemical-toxicology, biology, photography,
firearms identification, and document examination will be in-
cluded as well as illustrations of actual cases.

3. TVOntario: Monday, 5 January, 1:30 p.m.-5:30 p.m.

Includes demonstrations of Telidon, a computer commu-
nications system, Program Evaluation Analysis Computer,
Anik B Satellite Experiment, FAST FOWARD, a new televi-
sion series dealing with technology, and a tour of the master
control and studio facilities.

4. Gulf Oil Refinery and Research and Development Labora-

tories: Tuesday, 6 January, 8:30 a.m.-4:00 p.m.

Refinery utilizes hydrogen treatment process for the man-
ufacture of superior lubricants from Canadian crude oils. Tour
of Gulf Research and Development Centre will feature labora-
tories involved in analytical product development, specialty
products, engine testing a pilot plant. Box lunch included.

5. Ontario Hydro’s Pickering Generating Station: Tuesday,

6 January, 1:30 p.m.-5:00 p.m.

Ontario Hydro operates four nuclear generating stations.
CANDU reactor is highlighted in tour of the Nuclear Commu-
nications centre and Pickering Generating Station.

NOTE: Name and affiliation is required in advance of the tour
from each person. Regulations do not permit visitors
under 18 years of age. They are welcome, however,
in the visitors’ centre and exhibit area.

6. Research Facilities Sheridan Park: Wednesday, 7 January,
8:30 a.m.-2:00 p.m.

Includes Atomic Energy of Canada Limited (AECL)

which supports design engineering of CANDU reactors, re-
pair, installations and development programs. Visit to Ontario
Research Foundation, a multi-disciplinary resource for indus-
try, consultants, and government. Areas of major emphasis are
energy, environment, materials, products and processes, and
resources. Box lunch included.

7. Resource Exploration and Environmental Sciences:

Wednesday, 7 January, 1:30 p.m.-5:00 p.m.

Includes tours of Barringer Research Limited and Scint-
rex Limited, which concentrate on the development and man-
ufacture of devices for measuring natural force fields, phys-
ical and chemical properties of the solid earth and its atmo-
sphere.

8. Medical Sciences Building—University of Toronto:
Thursday, 8 January, 8:30 a.m.-12:00 noon.
Tour will visit several laboratories to illustrate some of
the research activities in the field of medicine in the Toronto
area.

9. Ontario Science Centre, Tour B: Thursday, 8 January,
1:30 p.m.-5:00 p.m.
See description for tour No. 1.

Special Post-Meeting Tour

10. Canada Centre for Inland Waters and Niagara Falls:
Friday, 9 January, 8:30 a.m.-5:00 p.m.
Includes Canada Centre for Inland Waters’ facility for

Great.Lakes research, Niagara Falls, and hydroelectric power
plant. Lunch available.

As part of the activities at the forthcoming AAAS Annual
Meeting, tours provide an opportunity for the meeting partici-
pants to explore some of the outstanding facilities in Greater
Toronto focusing on the areas of science and technology. Us-
ing the reservation form that follows, please make advance
reservations as soon as possible; space is limited and early
commitments must be made to the host organizations. Reser-
vations received after 15 December will be returned. Tickets
will be available at the Ticket Desk in the Meeting Registra-

Please be sure to make your reservations early—space is limited.
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tion area, Concourse Lobby, in the Sheraton Centre Hotel.
Reserved tickets should be picked up by noon of the day pre-
ceding the day of the tour(s) selected. Reserved tickets not
picked up by this deadline will be released to others up to one
half hour before tour departure. A nominal charge will be
made to help defray transportation and lunches (when pro-
vided). Handicapped persons who need assistance for the

tours (or any Meeting function) should consult the staff at the
Resource Centers for Disabled Registrants (Wentworth
Room, second floor of the Sheraton Centre, or the New Bruns-
wick Room, Main Mezzanine of the Royal York Hotel). All
tours depart from and return to the Richmond Street entrance
of the Sheraton Centre at the respective times listed for each
tour.

’ Annual Meeting

Toronto
3-8 January 1981

AAAS Meeting registrants who wish to reserve tickets for
any of the tours should complete the coupon below and
return it to AAAS as soon as possible—space is limited.
Reservations received after 15 December will be returned.
Reserved tickets will be held at the Ticket Desk in the
Meeting Registration area, Concourse Lobby, in the Sher-
aton Centre Hotel. Tickets should be picked up by noon of

No. of

Tour Tickets

1. Ontario Science Centre, Tour A [Sun., 4
Jan., 1:30 p.m.-5:00 p.m.]

2. Centre for Forensic Sciences [Mon., 5 Jan.,
8:30 a.m.-12:00 noon]

3. TVOntario [Mon., 5 Jan., 1:30 p.m.-5:30
p.-m.]

4. Gulf Oil Refinery, R & D Labs [Tues., 6
Jan., 8:30 a.m.-4:00 p.m.] Lunch included.

5. Pickering Generating Station [Tues., 6 Jan.,
1:30 p.m.-5:00 p.m.]

6. Sheridan Park [Wed., 7 Jan., 8:30 a.m.-2:00
p.m.] Lunch included.

Indicate any special requirements due to a handicap:

Reservation Form for Tours

the day preceding the day of the tour. Reserved tickets
not picked up by this time will be released to others up to
one half hour before the tour departs. Do not send any
remittance with this coupon; it is a reservation form only.
Please note that tours are limited to Meeting registrants
only.

No. of
Tour Tickets
7. Resource Exploration [Wed., 7 Jan., 1:30

p.m.-5:00 p.m.]
8. Medical Sciences Building [Thurs., 8 Jan.,
8:30 a.m.-12:00 noon]

9. Ontario Science Centre, Tour B [Thurs., 8
Jan., 1:30 p.m.-5:00 p.m.]

Special Post-Meeting Tour

10. Canada Centre for Inland Waters, Niagara
Falls [Fri., 9 Jan., 8:30 a.m.-5:00 p.m.]

Total Number of Tickets Reserved

Name

Affiliation

Address

City

State Zip

Mail to: Tours

AAAS Meetings Office
1776 Massachusetts Avenue, NW
Washington, D.C. 20036
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